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Introduction
The New WID: Evolution of NR duplex operation: Sub-band full duplex (SBFD) was approved in RAN plenary #112 meeting [1]. 
[bookmark: _Hlk95982910]In this contribution, we summarized the related issues and proposals based on the contributions submitted in RAN1#116-bis under the agenda item 9.3.2 [2]–[37].
The following sections are structured as follows. We categorize the key issues raised by contributions and some sections may cover more than one sub-issue. For each issue/sub-issue, the related submitted proposals, the summary and initial proposals/questions suggested by moderator are provided in sub-sections. For each identified proposal/question, one table is provided. 

Issue#1: Random access in CONNECTED mode 
Issue#1-1: General aspects
 Submitted proposal
	Company
	Proposals

	[bookmark: _Hlk163477861]Spreadtrum, BUPT
	Proposal 1. Conform the following working assumption:
	Working assumption:
For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.


Proposal 2. 2-step RACH in SBFD symbols needs more clarifications to be supported.

	InterDigital
	Proposal 6. Support 2-step RACH in SBFD ROs.

	ZTE
	Proposal 1: Confirm the following working assumption. 
· For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.
Observation 1: For supporting SBFD random access operation in RRC CONNECTED mode, most potential enhancements for SBFD random access operation are similar for both CBRA and CFRA.
[bookmark: OLE_LINK14]Observation 2: The benefits for supporting SBFD RACH operation in RRC CONNECTED mode are applicable to all CFRA procedures initiated by different events.
Proposal 2: RAN1 can focus on the potential enhancement to support SBFD random access operation triggered by PDCCH order.
· Other triggering events, which may have no RAN1 impacts, can be discussed in RAN2. 
Proposal 3: About SBFD random access operation in RRC CONNECTED mode, the discussion on 2-step RA type should be deprioritized.  

	New H3C
	Proposal 1: MsgA RO and MsgA PUSCH for Type-2 random access procedure is supported to be configured in semi-static SBFD resource.

	CATT
	Proposal 1: Confirm the following WA
· For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.

	Samsung
	Proposal 1: Confirm the WA that for SBFD-aware UEs in RRC CONNECTED state, CBRA and CFRA in SBFD symbols is supported.
Proposal 2: For SBFD-aware UEs, support the Type-2 random access procedure in SBFD symbols.
Proposal 3: For SBFD-aware UEs, support random access in SBFD symbols on symbols configured as D/F.

	China Telecom
	Proposal 2: Confirm the following working assumption:
	Working assumption:
For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.




	Langbo
	Proposal 1: Confirm the working assumption, i.e., CBRA and CFRA in SBFD symbols for SBFD aware UE in RRC CONNECTED mode are both supported.
Proposal 12: 2-step random access in SBFD symbols can be considered if the TU allocation is permitted. 

	CMCC
	Proposal 2: Confirm the following working assumption:
For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.
Proposal 3: For SBFD-aware UEs, RAN1 should strive for unified design principles for support of random access in SBFD symbols for RRC_CONNECTED mode and RRC_IDLE/INACTIAVE mode.

	Xiaomi
	Proposal 1: Confirm the following working assumption that both CBRA and CFRA in SBFD symbols are supported for SBFD aware UEs in RRC CONNECTED state.
	Working assumption:
For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.


Proposal 2: For SBFD aware UE in RRC CONNECTED state, support Type-2 random access procedure (2-step RACH) in SBFD symbols.
Proposal 11: The enhancements considered for 4-step CBRA and 2-step CBRA should also be applied to CFRA with 4-step RA type and CFRA with 2-step RA type.

	Korea Testing Laboratory
	Proposal 1. [bookmark: OLE_LINK37]For SBFD-aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.

	NEC
	Proposal 2:
· PRACH transmission in SBFD symbols during RRC_CONECTED mode should be supported at least for the following use case:
· Handover procedure
· Beam failure recovery
· PDCCH order
· UL data arrival with no availability of SR resources
· SR failure 
[bookmark: _Hlk161932065]Proposal 3: Confirm the WA reached in the last meeting. 
Both CBRA and CFRA in SBFD symbols are supported in RRC CONNECTED mode for SBFD aware UEs.
[bookmark: _Hlk161932191]Proposal 11:
Both 4-step RACH and 2-step RACH can be supported on SBFD symbols.

	ASUSTeK
	Proposal 1: RAN1 confirms the following working assumption:
Working assumption:
For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.

	Apple
	Proposal 1: Confirm the working assumption: For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.
Proposal 7: Support both 4-step RACH and 2-step RACH procedure in SBFD sub-band at least for RRC CONNECTED UE.   

	Nokia, NSB
	[bookmark: _Toc163204910]Proposal 1. RAN1 to confirm the working assumption: “for SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.”

	Lenovo
	[bookmark: OLE_LINK161]Proposal 6: The discussion on whether/how to support type 2 random access procedure in SBFD symbol could be postponed.

	Sony
	Observation 7: Since PRACH repetitions is not supported in 2-step RACH, it isn’t clear that supporting SBFD for 2-step RACH will enhance uplink coverage, thereby fulfilling one of the justifications of this WI.

	ETRI
	Proposal 1: Confirm the working assumption, i.e., support both CBRA and CFRA in SBFD symbols for connected UEs.

	Qualcomm
	Proposal 1:  Confirm the working assumption to support CBRA and CFRA in SBFD symbols for RRC-connected UE.
Proposal 2: RAN1 to further discuss which triggering events to be supported for CBRA and CFRA in SBFD symbols. e.g. BFR, SR failure, handover/mobility, SI request, etc.

	NTT DOCOMO
	Proposal 1: Confirm the working assumption to support CBRA and CFRA in SBFD symbols for SBFD aware UEs in RRC connected state.
Proposal 11: Support Type-2 RACH in SBFD symbols.

	LGE
	Proposal 1: RAN1 to allow 2-step RACH to be supported in SBFD symbols for SBFD aware UEs to fit into the latency limited conditions. 
Proposal 3: RAN1 to confirm working assumption to allow CBRA and CFRA to be supported in SBFD symbols for UE in RRC_CONNECTED state.

	Google
	Proposal 1: Both CBRA and CFRA are supported in SBFD symbols in RRC CONNECTED state.	



 Summary
Contention type
The following working assumption was made in RAN1#116, 
Working assumption:
For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.

In this meeting, almost all the companies [Spreadtrum, BUPT, ZTE, CATT, Samsung, China Telecom, Langbo, CMCC, Xiaomi, Korea Testing Laboratory, NEC, ASUSTeK, Apple, Nokia, NSB, ETRI, Qualcomm, NTT DOCOMO, LGE, Google] support to confirm it. Moderator suggests Initial proposal 1-1-1.

Types of random access 
Agreement
For SBFD aware UEs in RRC CONNECTED state, support Type-1 random access procedure (4-step RACH) in SBFD symbols.
· FFS Type-2 random access procedure (2-step RACH)

In this meeting, companies present their views on whether to support 2-step RA:
· Support: New H3C, Samsung, Langbo (if TU is permitted), Xiaomi, NEC, Apple, NTT DOCOMO, LGE, Qualcomm
· Not support or deprioritized: Spreadtrum, BUPT, ZTE, Lenovo, Sony

More companies prefer to support 2-step RA in SBFD symbols, but there are still some companies prefer to deprioritize it. The reasons for deprioritizing 2-step RACH include: the justification of 2-step RA is not clear since the 2-step RA is applied in good RSRP condition, 2-step RACH is optional features, PRACH repetitions is not supported in 2-step RACH which means 2-step RACH cannot enhance uplink coverage.  Moderator suggests to defer the discussion until the basic design principle is decided.
 1st Round Proposals (closed)
Initial proposal 1-1-1 (closed):
Confirm the working assumption:
Working assumption:
For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	China Telecom
	Support.

	Xiaomi
	Support.

	NewH3C
	OK

	Spreadtrum
	Support

	ZTE
	Support

	Tejas
	Support the proposal. CBRA is fall back mechanism for CFRA.

	SK Telecom
	Support

	InterDigital
	Support the proposal. Considering the use cases of CFRA that are mostly for UEs in RRC-Connected mode, supporting CFRA in SBFD ROs can reduce the latency for SBFD-aware UEs.

	Huawei, Hisilicon
	Support.

	OPPO
	OK

	Fujitsu
	Support

	Ericsson
	Support

	QC
	Support 

	DOCOMO
	Support the proposal.

	Samsung
	Support

	Apple
	ok

	LGE
	Support

	CATT
	Support

	ETRI
	Support the proposal.

	Sony
	Support

	Panasonic
	Support

	Nokia
	Support

	Lenovo
	Support

	ITRI
	Support

	Moderator
	Agreement
Confirm the working assumption:
Working assumption:
For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.



Issue#1-2: PRACH configuration, RO validation, and SSB-RO mapping (4-step RA)
 Submitted proposal
RACH configuration
	Company
	Proposals

	TCL
	Observation 1: Random access in SBFD symbols may require the following enhancement. 
· Separate limit of the ROs FDMed 
· Separate offset of the lowest ROs (msg1-FrequencyStart)
· Separate transmission power of 
· Separate PRACH configuration index

Observation 2: it is might be challenging to include the enhancement for Random access in SBFD symbols into a single RACH configuration for both SBFD symbols and non-SBFD symbols. 
Proposal 1: For RACH configuration in SBFD and non-SBFD symbols support option 2: Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration.

	Huawei, HiSilicon
	Observation 1: On the signalling design of the PRACH resource configuration for SBFD aware UEs
· Reusing the RACH configuration of non-SBFD aware UEs (Option 1) has less signalling overhead but there might be some configuration restrictions and new rules will be required to ensure that the PRACH resources are confined within the UL subband.
· A separate RACH configuration (Option 2) has full flexibility with more signalling overhead.
Proposal 1: For signalling design of the PRACH resource configuration for SBFD aware UEs, introduce one additional PRACH resource configuration.

	Spreadtrum, BUPT
	Proposal 1. [bookmark: OLE_LINK54]For random access operation for SBFD-aware UEs in RRC CONNECTED state, Option 1 Use one single RACH configuration with possible enhancement can be divided into two options, for further discussion.
· Option 1-1: Use one single RACH configuration, and it is legacy RACH configuration shared with legacy UE. 
· [bookmark: OLE_LINK29]Option 1-2: Use one single RACH configuration, and it is additional RACH configuration, without shared with legacy UE. 
Proposal 2. For random access operation for SBFD-aware UEs in RRC CONNECTED state, ROs in Option 2 configured by additional RACH configuration are within UL usable PRBs, can be divided into two sub-options, for further discussion. 
· Option 2-1 Use two separate RACH configurations, and ROs configured by legacy RACH configuration are within or overlap with UL usable PRBs. 
· Option 2-2 Use two separate RACH configurations, and ROs configured by legacy RACH configurations are without UL usable PRBs
Proposal 3. The RO resources configured for SBFD aware UE and non-SBFD aware UE may have two alternatives, considering whether or not early indication is supported. 
· Alt 1: Shared RO and shared preamble, without early indication
· Alt 2: with early indication
· Alt 2-1: Shared RO and separate preamble 
· Alt 2-2: Separate RO resources
· Alt 2-3: Shared RO in non-SBFD symbols and separate RO in SBFD symbols.

	InterDigital
	Observation 2. In RACH configurations for SBFD UEs, NW can achieve benefits from both Option 1 (single config) and Option 2 (two separate config), based on the NW’s scheduling, flexibility, and traffic requirements.  
Proposal 2. Support both Option 1 (single config) and Option 2 (two separate config), for RACH configurations for SBFD-aware UEs.
Observation 3. SBFD-aware UEs can use the RACH config (based on either Option 1 or Option 2) for determining valid SBFD and non-SBFD ROs, where the non-SBFD ROs may be the same as legacy ROs.

Observation 7. During random access procedure, the SBFD-aware UE can indicate its capability and support for SBFD operation based on transmitted random-access preamble, or ROs used for RA preamble transmission.
Proposal 7. Support SBFD-aware UE indicating its support of SBFD operation as part of random-access, for example, via
· SBFD-specific preamble selection, or 
· PRACH transmission in SBFD ROs, or
· Indication as part of Msg3. 

	ZTE
	[bookmark: OLE_LINK5]Proposal 4: The UL usable PRBs for RACH procedure can be determined as intersection between cell-specific UL subband and active UL BWP in DL symbols with subband configuration. 
· FFS: UL usable PRBs determination in flexible symbols with subband configuration.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Observation 3: A lower signaling overhead can be expected if shared RO resource configuration is used among SBFD-aware UE and legacy UE. 
Observation 4: The frequency range of the configured RO may exceed the bandwidth of the UL usable PRBs if shared RO resource configuration is used among SBFD-aware UE and legacy UE. 
Observation 5: Separate RO resource configuration for SBFD-aware UE and legacy UE is more flexible, e.g., different PRACH formats can be configured for different types of UE. 
Observation 6: RO resources in non-SBFD symbols obtained from the legacy RO resource configuration and the additional RO resource configuration may overlap with each other. 
Proposal 5: About configuration of RO resource in SBFD RACH operation, the existing framework of feature combination and additional RACH configuration can be reused. And both options can be supported. 
· Option 1: Use one single RACH configuration with possible enhancement
· New rules on valid RO determination should be defined as the frequency range of the configured RO may exceed the bandwidth of the UL usable PRBs.
· SBFD-aware UE can use the ROs in non-SBFD symbols, and PRACH resource partition (preamble level) mechanism can be reused for the early indication of the UE capability on SBFD RACH operation.
· Option 2: Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration
· Different PRACH formats can be configured by the legacy RACH configuration and the additional RACH configuration.
· ROs in non-SBFD symbols configured by legacy RO resource configuration can be used by SBFD-aware UE, which will be considered as a legacy UE. 
· ROs in non-SBFD symbls are configured by additional RO resource configuration can be used by SBFD-aware UE. 
· FFS whether/how to solve RO resources obtained from the two configurations that overlap with each other

	NewH3C
	Proposal 4: Unified configuration on PRACH by RRC signalling can be supported.
Proposal 5: Frequency start offset for SBFD which is relative to the original PRACH frequency starting point is supported for determining frequency start of PRACH Occasion in SBFD.
Proposal 6: Separated configuration on PRACH by RRC signalling can be supported.
Proposal 7: Frequency start parameter for SBFD is supported for determining frequency start of PRACH Occasion in SBFD.

	Vivo
	[bookmark: _Ref162879168]Observation 7: For option 1 of RACH configuration, the additional parameters may be required at least including prach-ConfigurationIndex, frequency resources parameter, power related parameters, ssb-perRACH-OccasionAndCB-PreamblesPerSSB.
[bookmark: _Ref162879180]Proposal 1: For random access operation for SBFD-aware UEs in RRC CONNECTED state, support option 2, i.e., separate RACH configuration.
[bookmark: _Ref162879157]Observation 8: For SBFD aware UE, if ROs in both SBFD symbols non-SBFD symbols are configured by additional configuration, the following aspects for preamble transmissions in non-SBFD symbols may be restricted:
· Transmission power 
· frequency resource configuration
· SSB to RO mapping
[bookmark: _Ref162879178]Proposal 2: For SBFD aware UEs, support ROs configured by additional RACH configuration only within SBFD symbols.

	OPPO
	Proposal 2: Regarding the PRACH configuration for SBFD-aware UE, support option 1 (single RACH configuration) with the following enhancement: msg1-FrequencyStart is interpreted with different reference points between SBFD symbols and non-SBFD symbols. 
Proposal 5: If option 2 is adopted, 
· The following types of ROs are valid for SBFD-aware UE:
· RO configured in non-SBFD symbols by legacy RACH configuration
· RO configured within UL subband in SBFD symbols by additional RACH configuration
· RO configured in non-SBFD symbols by additional RACH configuration
· The following types of RO are invalid for SBFD-aware UE:
· RO configured in SBFD symbols by legacy RACH configuration
· RO configured in SBFD symbols but outside UL subband by additional RACH configuration

	CATT
	Observation 1: Additional RACH transmission occasions are provided by using separate RACH configurations in Rel-16/17/18.
Observation 2: The existing RACH partitioning framework introduced from Rel-17 can be reused for SBFD random access operation.
Observation 3: SIB1 overhead was not considered as an issue to support additional RACH transmission occasions configured by separate RACH configurations in previous releases and should not be an issue for SBFD random access operation.
Proposal 4: Adopt Option 2 to provide additional RACH transmission occasions for SBFD aware UEs.
· Option 2: Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration
· The ROs within UL subband in SBFD symbols configured by the additional RACH configuration can be valid for SBFD-aware UE
Proposal 5: The existing framework for RACH resource configuration signaling per feature or feature combination is supported for SBFD random access operation.
Proposal 6: For Option 1, at least the following separate configurations for RACH in SBFD symbols and RACH in U/F symbols should be considered.
· Frequency resource allocation 
· Time resource allocation 
· PRACH format
· SSB-to-RO mapping parameters
· preamble partitioning parameters
· Power control parameters
Proposal 9: Support independent PRACH format configurations for SBFD aware UE and non-SBFD aware UE.

	Tejas
	Proposal 3: There should be independent RO configurations (PCI) for SBFD symbols and non SBFD symbols.
Proposal 10: Different PRACH preamble formats shall be allowed in SBFD symbols to maximise the benefit of RACH transmission.

	Samsung
	Proposal 7: SBFD-aware UE and non-SBFD-aware UE can use a same or different PRACH preamble formats.
Proposal 8: For random access in SBFD symbols by SBFD-aware UEs in RRC CONNECTED mode, support Option 2: use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration.

	China Telecom
	Proposal 5: For random access operation for SBFD-aware UEs in RRC CONNECTED state, support to configure different starting positions of the frequency resources in SBFD symbols and non-SBFD symbols for preamble transmission.
Proposal 6: For random access operation for SBFD-aware UEs in RRC CONNECTED state, support two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration. If only one single RACH configuration is supported, support to introduce a frequency offset to indicate the frequency resource in SBFD symbols.

	Langbo
	Proposal 2: One single PRACH configuration for SBFD aware UEs in RRC CONNECTED state is supported as baseline.

	CMCC
	Proposal 4: For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, consider the following sub-options:
· Option 1-1: The time and frequency resources of the ROs within UL subband in SBFD symbols that can be valid for SBFD-aware UE are derived only based on the existing RRC parameters (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart) of the single RACH configuration (e.g., rach-ConfigCommon). New RO validation rule needs to be defined for SBFD-aware UE.
· Option 1-2: The time and frequency resources of the ROs within UL subband in SBFD symbols that can be valid for SBFD-aware UE are derived based on the existing RRC parameters (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart) and newly introduced RRC parameters (e.g., frequencyOffset or timeOffset) of the single RACH configuration (e.g., rach-ConfigCommon). New RO validation rule needs to be defined for SBFD-aware UE.
Proposal 6: For Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, consider the following alternatives:
· Alt 2-A: The ROs in non-SBFD symbols (UL symbols) configured by additional RACH configuration are invalid for SBFD-aware UEs, and the ROs in non-SBFD symbols (UL symbols), that are valid for non-SBFD UEs and configured by legacy RACH configuration, are invalid for SBFD-aware UEs.
· Alt 2-B: The ROs in non-SBFD symbols (UL symbols) configured by additional RACH configuration are valid for SBFD-aware UEs, and the ROs in non-SBFD symbols (UL symbols), that are valid for non-SBFD UEs and configured by legacy RACH configuration, are invalid for SBFD-aware UEs.
· Alt 2-C: The ROs in non-SBFD symbols (UL symbols) configured by additional RACH configuration are invalid for SBFD-aware UEs, and the ROs in non-SBFD symbols (UL symbols), that are valid for non-SBFD UEs and configured by legacy RACH configuration, are valid for SBFD-aware UEs.
· Alt 2-D: The ROs in non-SBFD symbols (UL symbols) configured by additional RACH configuration are valid for SBFD-aware UEs, and the ROs in non-SBFD symbols (UL symbols), that are valid for non-SBFD UEs and configured by legacy RACH configuration, are valid for SBFD-aware UEs.

	Xiaomi
	Proposal 4: If different PRACH preamble formats are needed for SBFD aware UE and non-SBFD aware UE, one additional RACH configuration is provided to SBFD aware UE.

	Transsion Holdings
	Proposal 1：For random access operation for SBFD-aware UEs in RRC CONNECTED state, two separate RACH configuration, including one legacy RACH configuration and one additional RACH configuration for SBFD-aware UE should be supported.

	Korea Testing Laboratory
	Proposal 2. For SBFD-aware UEs in RRC CONNECTED state, support option 2 using two separate PRACH configurations.

	NEC
	[bookmark: _Hlk161932092]Proposal 4: 
· Support separate RO configuration for SBFD symbols with at least support for new PRACH format or RACHConfigGeneric for SBFD symbols

	Ericsson
	Proposal 1	Instead of agreeing on a single enhanced RACH configuration or double RACH configurations, RAN1 to discuss configurations on a lower
Proposal 1 [bookmark: _Toc163239645]Allow for single or double PRACH configuration indices applicable to SBFD symbols, where:
a. [bookmark: _Toc163239646]A single configuration index implies the same preamble format and the same SCS is used, in SBFD ROs as in legacy ROs, and
b. [bookmark: _Toc163239647]Double configuration indices (legacy and SBFD) imply separate preambles formats and SCS for SBFD ROs and legacy ROs.
Proposal 2 [bookmark: _Toc163239648]If a single PRACH configuration index is used to configure both legacy ROs and SBFD ROs, the gNB indicates whether SBFD RA is enabled.
Proposal 3 [bookmark: _Toc163239657]RAN1 to consider separate configurations for SBFD PRACH regarding,
a. [bookmark: _Toc163239658]SCS,
b. [bookmark: _Toc163239659]Frequency offset,
c. [bookmark: _Toc163239660]Power control,
d. [bookmark: _Toc163239661]Number of ROs per SSB, and
e. [bookmark: _Toc163239662]Number of repetitions.
Proposal 4 [bookmark: _Toc163239663]RAN1 to consider configurability between SBFD PRACH and legacy PRACH regarding,
a. [bookmark: _Toc163239664]RO prioritization,
b. [bookmark: _Toc163239665]Repetition management, and
c. [bookmark: _Toc163239666]Power ramping RO mixing.

	ITRI
	Proposal 1: 
· For random access operation for SBFD-aware UEs in RRC CONNECTED state, use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration.
Proposal 2: 
· A RO in the additional RACH configuration for SBFD-aware UEs should be treated as invalid if the RO occurs in the non-SBFD symbol.

	ASUSTeK
	Proposal 2: RAN1 further investigate how to indicate additional PRACH resources (which could not be utilized by non-SBFD UE) to SBFD UE on top of existing PRACH configuration.
Proposal 3: SBFD UE and non-SBFD UE use separate PRACH resource to initiate random access procedure. 

	Fujitsu
	Observation 1: For RO configuration, if single PRACH configuration without any enhancement is given for SBFD and non-SBFD aware UEs, the potential issues are listed as shown below:
· Issue 1) Valid ROs are different among SBFD & non-SBFD UEs, which may cause different SSB index mapping to one RO between SBFD and non-SBFD aware UEs.
· Issue 2) It is difficult for gNB to distinguish whether PRACH transmissions are from SBFD aware UEs or not if ROs and PRACH preamble are same between SBFD and non-SBFD aware UEs. 
· Issue 3) The starting RB of ROs should be set within UL subband so that ROs in SBFD symbols become valid ROs for SBFD aware UEs.

Observation 2: There are three potential options to solve above issues caused by using single PRACH configuration without any modification.
· Option 1: Change RO validation rule to separate valid ROs between SBFD and non-SBFD aware UEs. It is achieve by, for example, excluding ROs which is commonly configured to non-SBFD aware UEs from ROs for SBFD aware UEs.
· Option 2: Introduce new SSB-to-RO mapping rule, for example, applying the same SSB index with non-SBFD aware UE to RO(s) which is shared among SBFD and non-SBFD aware UEs.
· Option 3: Use different PRACH parameters including start frequency position of RO and PRACH preamble set between SBFD and non-SBFD aware UEs.

Observation 3: Single RACH configuration have problems even if additional rules such as new valid RO rules and SSB-to-RO mapping rules are applied. Modification of PRACH parameters configured by higher layer parameters for SBFD aware UEs seems to be required. We need to clarify which PRACH parameters should be modified for SBFD aware UEs.

	Apple
	Proposal 2: A separate RACH configuration is supported for ROs in the SBFD sub-band.
Proposal 4: The network indicates the feature working on RACH resources in the SBFD sub-band.

	Panasonic
	Proposal 1: For RACH configuration for SBFD aware UE, support Option 2 (Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration).
Proposal 2: If option 1 of single RACH configuration is used, support PRACH in SBFD symbols for SBFD aware UEs in RRC_IDLE/INACTIVE mode. If option 2 of two separate RACH configurations, additional RACH configuration can be limited to RRC_CONNECTED and can be configured by dedicated RRC signaling.

	Nokia, NSB
	[bookmark: _Toc163204913]Proposal 4. RAN1 considers one single RACH configuration with possible enhancement for random access operation for SBFD-aware UEs in RRC CONNECTED and RRC IDLE state.
[bookmark: _Toc163204914]Proposal 5. RAN1 considers one or more of the following enhancements on the frequency and time resource allocation:
Enhancement on the frequency resource allocation:
1. A frequency offset to the value of msg1-FrequencyStart to derive the frequency start of the RO allocation in SBFD symbols. 
2. A dedicated msg1-FrequencyStart-SBFD which overlaps with the UL-subband.
Details are FFS.  
Enhancement on the time resource allocation:
1. N slots before a first flexible/UL-Only slot in a TDD pattern are considered as valid for PRACH transmission.
2. A bitmap indicating which slots are valid.
Details are FFS.  

	Lenovo
	Proposal 1: Two separate RACH configurations could be provided for SBFD aware UEs, including one legacy RACH configuration and one additional RACH configuration. (Option 2)

	Sony
	Proposal 6: If the SBFD UE is configured with separate SBFD PRACH configuration in addition to the legacy PRACH configuration, the PDCCH order indicates the PRACH configuration in which the Mask Index is applicable.

Proposal 7: The following methods are used to distinguish an SBFD UE from a legacy UE at the gNB:
· PRACH from SBFD slot comes from SBFD UE
· Distinguished using different RO, i.e., PRACH from RO belonging to SBFD PRACH configuration comes from SBFD UE, whilst PRACH from RO belonging to legacy PRACH configuration comes from legacy UE.
· If the SBFD UE and PRACH UE share an RO in an UL slot, preamble partitioning is used on these ROs to distinguish between SBFD UEs and legacy UEs.

	ETRI
	Proposal 2: Support a set of ROs on SBFD symbols in UL subbands.
Proposal 3: Support an additional RACH configuration for SBFD operations, i.e., support at least Option 2 above.

	Sharp
	Proposal 1: If Option 1 of using single RACH configuration is supported, the legacy ROs in uplink or flexible symbols should also be available for the SBFD aware UEs as well as ROs in UL subbands.
Proposal 2: If Option 1 of using single RACH configuration is supported, separate SSB to RO mapping is supported for ROs for non-SBFD aware UEs and ROs for SBFD aware UEs.
Proposal 3: Option 2 of using two RACH configurations should be supported.
Proposal 4: RACH configuration for SBFD aware UEs is defined as a new feature in RACH partitioning.

	Qualcomm
	Proposal 3:  For SBFD random access operation for UE in RRC CONNECTED state, support option 1 using single PRACH with the following enhancement:
· The configured ROs in SBFD symbols indicated by DL symbols by TDD-DL-UL common as valid ROs.
· The start-RB of the ROs in SBFD symbols are indicated by additional freq. offset w.r.t TDD-RO
Proposal 4: Support same PRACH format for both legacy-RO and SBFD-RO. 

	NTT DOCOMO
	Proposal 3: Support two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration. 
· ROs in UL subband in SBFD symbols configured by the additional RACH configuration are determined as valid ROs.
· SBFD aware UE can use the valid ROs in SBFD symbols configured by the additional RACH configuration and valid ROs in non-SBFD symbols configured by the legacy RACH configuration. 
· Separate SSB-to-RO mapping is applied between valid ROs in SBFD symbols configured by the additional RACH configuration and valid ROs in non-SBFD symbols configured by the legacy PRACH configuration.
Proposal 10: For CBRA, gNB can identify SBFD awareness of UE during random access.
· The identification of SBFD awareness is realized by PRACH detection on valid RO in SBFD symbols.
· If UE transmits PRACH transmission on valid RO in SBFD symbols, gNB can identify that the UE is aware of SBFD and the UE can use SBFD symbols for Msg 3 repetitions. Otherwise, UE should determine Msg 3 PUSCH repetition slots same as legacy since gNB cannot identify UE’s SBFD awareness.

	LGE
	Proposal 4: RAN 1 to discuss which assumption should be considered for further discussion on RACH configuration options.
· Assumption 1: gNB is not supposed to configure the PRACH configuration index containing ROs to occur in SBFD symbols indicated as DL for legacy UE as discussed in Rel.15.
· Assumption 2: gNB may configure the PRACH configuration index containing ROs to occur in SBFD symbols indicated as DL for legacy UE.
Proposal 5: If two separated RACH configurations are supported, different preamble formats by each PRACH configuration index can be configured by gNB.
Proposal 6: If two separated RACH configurations are supported, RAN1 consider to study the selection rule and/or selection timing (and switching rule/timing if provided).

	Google
	Proposal 2: Adopt the following option allowing for two different PRACH configurations in SBFD-aware UEs and non-SBFD aware UEs:
· Option 2: Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration

	WILUS
	Proposal 2: We propose to consider explicitly or implicitly different setting from legacy non-SBFD aware UEs at least for msg1-FDM and msg1-FrequencyStart and ssb-perRACH-OccasionAndCB-PreamblesPerSSB for SBFD aware UEs in order to configure PRACH occasions within UL subband.




RACH configuration table
	Company
	Proposals 

	TCL
	Observation 3: Explicit configuration of the following parameters for random access in SBFD symbols may avoid the enhancement to the existing table. However it will increase the signaling overhead.  
· Preamble format, 
· Frame number/sub-frame numbers, 
· Starting symbol within a slot, 
· Number of PRACH slots within a sub-frame, 
· Number of time-domain PRACH occasion within a PRACH slot,
· PRACH duration (in symbols) 

Observation 4: It may necessary to enhance the existing random access configuration tables for unpaired spectrum. 
Proposal 2: The following options can be considered for enhancing the existing random access configuration tables of unpaired spectrum for random access in SBFD symbols:
· Option 1: Define a new table for random access configuration of unpaired spectrum.
· Option 2: Include new PRACH configuration indexes in the existing PRACH configuration tables targeting the time resources for random access in SBFD symbols. 

	Huawei, HiSilicon
	Proposal 4:  Reuse random access configuration tables for paired spectrum for RACH in SBFD symbols.

	ZTE
	Observation 7: The flexibility on subframe configuration is sufficient for most PRACH formats, such as, long format 0, 3 and all short formats. 
Proposal 6: The existing random access configuration table can be reused without additional enhancement. 

	OPPO
	Observation 1: The time domain resource configurations for PRACH by Table 6.3.3.2-2 to Table 6.3.3.2-4 in TS 38.211 are flexible enough to support PRACH transmission in SBFD symbols, except for PRACH format 1 and format 2.

	CATT
	Proposal 3: Discuss whether to enhance the existing random access configuration tables for unpaired spectrum to support PRACH format 1/2 in legacy DL symbols.

	Tejas
	Proposal 13: The existing tables (Table 6.3.3.2-3 and Table 6.3.3.2-4) in Release 18 give a good coverage of RO for all preamble formats. Enhancing Random-access configuration tables in SBFD symbols is not required.  

	Samsung
	Proposal 5: For SBFD-aware UEs, no enhancements to existing random access configuration tables for unpaired spectrum (i.e., FR1 TDD table 6.3.3.2-3 and FR2 TDD Table 6.3.3.2-4) are needed
Proposal 6: For SBFD-aware UEs, FFS if the existing random access configuration table for paired spectrum (i.e., FR1 FDD/SUL Table 6.3.3.2-2) can be configured

	China Telecom
	Proposal 4: Existing PRACH configuration mechanism and PRACH configuration table can be reused to configure the RO for SBFD random access procedure.

	Langbo
	Proposal 3: The existing entries in the legacy random access configuration tables are applicable for ROs in SBFD symbols.

	CMCC
	Proposal 7: For Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, support to use random access configuration Table 6.3.3.2-2 in TS 38.211 for additional RACH configuration.

	Xiaomi
	Proposal 5: There is no need to enhance the existing random access configuration tables for unpaired spectrum.

	Transsion Holdings
	Proposal 3: Support introducing additional PRACH configurations to enable SBFD random access operation in FR1 unpaired spectrum.

	Ericsson
	Proposal 5 [bookmark: _Toc163239649]No PRACH table enhancements are introduced, provided a dedicated PRACH configuration index may be configured for SBFD RA.

	Apple
	Proposal 3: FDD PRACH configuration table, i.e., Table 6.3.3.2-2, can be used to indicate ROs in the SBFD symbols.

	Panasonic
	Proposal 5: For random access configuration tables for SBFD, reuse the existing functionality in Rel.16 IAB (i.e., shift subframe/slot numbers in the existing table by configured offset)

	Sony
	Proposal 4: No further enhancements are required on the RACH configuration tables for FR1 TDD and FR2 TDD in in Tables 6.3.3.2-3 and 6.3.3.2-4 of TS38.211.

	Qualcomm
	Proposal 5: Support introducing additional PRACH configurations to enable SBFD random access operation in FR1 and FR2 unpaired spectrum. 

	NTT DOCOMO
	Proposal 2: Enhancement on existing random access configuration tables is not considered in Rel-19 SBFD WI.

	LGE
	Proposal 7: RAN1 to discuss whether/how to indicate subframe number or slot number for ROs for SBFD random access procedure. 
· Option 1: Change the subframe number or slot number of a specific configuration indices in the tables to direct RO for SBFD operation.
· Option 2: Introduce new parameter to specify the subframe number or slot number. For SBFD random access procedure, override the subframe number of slot number included in the configuration indices in the table. 
· Option 3: Introduce new parameter to specify ‘subframe offset’ or ‘slot offset’. Specify a subframe number or slot number for the RO for SBFD random access procedure with configured ‘subframe offset’ or ‘slot offset’ based on the subframe number or slot number included in the configuration index in the table.



RO validation
	Company
	Proposals for RO validation

	TCL
	Observation 5: For RO validation in SBFD symbols, option 1 is considered too strict as the configured ROs can usually cross the boundary between SBFD and non-SBFD symbols when they are configured in ROs groups in the time domain.
Proposal 3: For RO validation in SBFD symbols, further study option 2.

	Huawei, HiSilicon
	Proposal 3:  A valid RO is not allowed to be across SBFD symbols and non-SBFD symbols.

	Spreadtrum, BUPT
	Proposal 4. For unaligned boundaries of UL subband and RO in frequency domain, the following two options can be considered for further study:
· Option 1: A UE does not expect a RO overlaps with the UL subband boundary. 
· Option 2: A RO can be overlapped with UL subband boundary, but it is treated as an invalid RO. 
Proposal 8.	A valid RO can only be on SBFD symbols or on non-SBFD symbols. For the case of the RO across SBFD and non-SBFD symbols in a PRACH slot, this RO is invalid.
Proposal 5. [bookmark: OLE_LINK30]If Option 1-1 applies,  
· ROs outside or overlap with UL usable PRBs in SBFD symbols are invalid
· RO in non-SBFD symbols is valid for SBFD-aware UE. 
Proposal 6. If Option 1-2 applies, 
· ROs outside or overlap with UL usable PRBs in SBFD symbols are not expected
· RO in non-SBFD symbols is invalid SBFD-aware UE
Proposal 7. Validation of ROs for Option 2 two RACH configuration is summarized in the following table
	
	
	Option 2-1 
	Option 2-2

	Configured by the additional RACH configuration
	[bookmark: OLE_LINK76][bookmark: OLE_LINK75][bookmark: OLE_LINK113][bookmark: OLE_LINK112]ROs with UL usable PRBs in SBFD symbols 
	Valid
	Valid

	
	ROs outside UL usable PRBs in SBFD symbols
	Not expected
	Not expected

	
	[bookmark: OLE_LINK77]ROs in non-SBFD symbols
	invalid
	Invalid

	Configured by the legacy RACH configuration
	[bookmark: OLE_LINK79][bookmark: OLE_LINK90]ROs with UL usable PRBs in DL symbols with SBFD
	invalid
	NA

	
	ROs within UL usable PRBs in Flexible symbols with SBFD
	FFS
	NA

	
	ROs in non-SBFD symbols
	valid
	valid


Proposal 8. For DL/flexible symbols configured with SBFD within a PRACH slot, a RO is valid if 
· [bookmark: OLE_LINK115]It starts at least  symbols after a last downlink symbol which is not configured with SBFD.
· It does not precede a SSB in the PRACH slot, and starts at least  symbols after a last SS/PBCH block symbol.

	InterDigital
	Observation 1. The time resources where random-access preambles can be transmitted are different in systems with SBFD slots compared to legacy TDD systems with UL-only and DL-only slots. 
Proposal 1. Decide how to indicate valid ROs that can coincide in SBFD symbols, flexible symbols, or UL-only symbols for SBFD-aware UEs.
Observation 4. The UE may need new indications on whether configured ROs in SBFD symbols, flexible symbols, or UL-only symbols are valid to be used for random access preamble transmission.
Proposal 3. For SBFD-aware UEs in RRC CONNECTED state, support Option 2, where a valid RO can be configured across SBFD and non-SBFD symbols in the same slot or across slots.

	ZTE
	[bookmark: OLE_LINK10]Proposal 7: The following additional rules about valid RO determination in DL symbols with SBFD configuration can be considered,
· The frequency location of a configured RO should be contained within the UL usable PRBs; 
· The frequency domain gap between the configured RO and the UL usable PRBs boundary should be larger than or equal to a predefined threshold;
· The time resource of the configured RO should only be on SBFD symbols or on non-SBFD symbols.
Proposal 8: The rules about valid RO determination in flexible symbols with SBFD configuration can be further considered.

	vivo
	[bookmark: _Ref156902299][bookmark: _Ref162879182]Proposal 3: The following RO validation rule can be considered
If a UE is provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a UL subband of DL/flexible symbols is valid if at least:
- time and frequency resource are fully within UL subband, and 
-FFS: Other condition.
[bookmark: _Ref162879183]Proposal 4: For SBFD-aware UEs in RRC CONNECTED state, option 1 is preferred for a valid RO, i.e., a valid RO can only be on SBFD symbols or on non-SBFD symbols.

	OPPO
	Proposal 1: A valid RO can only be on SBFD symbols or non-SBFD symbols; a configured RO across SBFD and non-SBFD symbols in the same slot or across slots is invalid.  
Proposal 3: For option 1 (single RACH configuration), both ROs configured within UL subband in SBFD symbols and ROs configured in non-SBFD symbols are valid for SBFD-aware UEs.
· RAN1 further studies the selection/prioritization between ROs configured in SBFD symbols and ROs configured non-SBFD symbols.

	CATT
	Proposal 2: A valid RO can only be on SBFD symbols or on non-SBFD symbols.
· A configured RO across SBFD and non-SBFD symbols in the same slot or across slots is invalid.
Proposal 7: Update RO validation rule to support valid ROs in UL subband in SBFD symbol configured as DL in TDD-UL-DL-ConfigCommon for SBFD aware UE.

	Tejas
	Observation 1: Current specification on PRACH Configuration Index [4], if extended to SBFD, allows RO configuration across SBFD and non SBFD symbols.
Proposal 1: A valid RO can be across SBFD and non-SBFD symbols in the same slot or across slots (hence we support Option 2).
Proposal 2: If RO is extended to non SBFD slot, a single contiguous UL transmission PRBs occupying RACH PRB must be split by allocating UL transmission grant to different UEs or by blanking the PRBs that are occupying RO.
Proposal 5:  The valid ROs shall follow the SS/PBCH block in the PRACH slot. 
Proposal 6:  No change is required in “Ngap” symbols. 

	Samsung
	Proposal 9: For SBFD-aware UEs in RRC CONNECTED state, support Option 1: a valid RO can only be on SBFD symbols or on non-SBFD symbols

	China Telecom
	Proposal 7: Current RO validation rule needs to be modified to include valid ROs within SBFD symbols. ROs within UL subband in SBFD symbols are valid ROs.

	Langbo
	Proposal 4: The frequency position of an RO within UL subband in SBFD symbols is considered for determining validity of the RO.
Proposal 5: RAN1 to discuss whether the transition delay between SBFD and non-SBFD symbols will affect the RO validation in SBFD symbols.
Proposal 6: RAN1 to discuss the impact of SBFD configuration pattern on the determination of valid ROs in SBFD symbols.

	CMCC
	Proposal 5: For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, regarding whether the ROs in non-SBFD symbols (UL symbols) that are valid for non-SBFD aware UE are valid or not for SBFD-aware UEs, consider the following alternatives:
· Alt 1-A: the ROs in non-SBFD symbols that are valid for non-SBFD aware UE are also valid for SBFD aware UEs
· Separate SSB-RO mapping rules are used for ROs in SBFD symbols and ROs in non-SBFD symbols for SBFD aware UE.
· FFS the SSB-RO mapping rule.
· FFS whether separate preambles can be allocated to SBFD aware UEs and non-SBFD aware UEs for the ROs in the non-SBFD symbols.
· Alt 1-B: the ROs in non-SBFD symbols that are valid for non-SBFD aware UE are not valid for SBFD aware UEs
· Separate SSB-RO mapping rules are used for ROs in SBFD symbols for SBFD-aware UE and ROs in non-SBFD symbols for non-SBFD aware UE.
Proposal 8: Regarding the RO validation rule for ROs within UL subband in SBFD symbols:
· the valid ROs can precede a SS/PBCH block in the PRACH slot.
· the valid ROs can overlap with a SS/PBCH block in time domain in the PRACH slot.

	MediaTek
	Proposal 1: [bookmark: _Hlk163056876]Define new time/frequency domain validation rules for PRACH occasions on SBFD symbols.
· A PRACH occasion is valid if it is within UL symbol or UL subband of SBFD symbols. 

	Xiaomi
	Proposal 3: For SBFD aware UE, valid RO can locate on SBFD symbols and should not be across SBFD symbols and non-SBFD symbols, and the definition of valid RO in SBFD slot as below can be considered as starting point: 
· If a SBFD aware UE is not provided tdd-UL-DL-ConfigurationCommon, RO is valid if it does not precede a SS/PBCH block in the PRACH slot, starts at least  symbols after a last SS/PBCH block reception symbol, is fully contained within UL subband on SBFD symbols and not across SBFD symbols and non-SBFD symbols.
· If a SBFD aware UE is provided tdd-UL-DL-ConfigurationCommon, RO is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, is fully contained within UL subband on SBFD symbols and not across SBFD symbols and non-SBFD symbols.

	Transsion Holdings
	Proposal 2: A valid RO can only be on the SBFD symbols or non-SBFD symbols.

	Korea Testing Laboratory
	Proposal 3. For SBFD-aware UEs in RRC CONNECTED state, support option 1 a valid RO can only be on SBFD symbols or non-SBFD symbols.

	NEC
	[bookmark: _Hlk161932105]Proposal 5:
· The ROs on SBFD symbols can be considered valid if they are within the UL subband on SBFD symbols.
[bookmark: _Hlk161932165]Proposal 9:
· RACH occasions in SBFD symbols which overlap partially/fully with SSB symbols should be considered invalid.

	Ericsson
	Proposal 6 [bookmark: _Toc163239650]ROs in SBFD symbols and UL subbands are valid ROs for SBFD capable UEs.
Proposal 7 [bookmark: _Toc163239651][bookmark: _Ref163130366]In case of a dedicated SBFD PRACH configuration index, SBFD ROs entirely located in UL (or flexible) symbols are invalid.
Proposal 8 [bookmark: _Toc163239653]RAN1 to consider introducing a mechanism to further reduce the number of valid ROs in the SBFD PRACH configuration, to control PRACH overhead.
Proposal 9 [bookmark: _Toc163239654]A valid SBFD RO may either be fully located within SBFD symbols or fully located within a combination of SBFD symbols, flexible symbols and UL symbols. 

	Apple
	Proposal 5: For ROs in the SBFD subband, the valid RO should be within SBFD UL symbols, fully within the SBFD UL subband, and not overlapped with the SSB. 

	Panasonic
	Proposal 3: For valid RO for SBFD symbols and non-SBFD symbols, support Option 1 (a valid RO can only be on SBFD symbols or on non-SBFD symbols).

	Sony
	Proposal 1: For SBFD operation, an RO is valid if it resides in UL subband of SBFD OFDM symbols.
Proposal 2: A valid RO can be across SBFD and non-SBFD symbols in the same slot or across slots. 
Proposal 3: For SBFD RACH operation, the following two configuration options are supported:
· Option 1: The gNB configures a single RACH configuration for SBFD-aware UE and legacy UE
· The SBFD-aware UE performs two separate RO validations and SSB-RO associations:
· [bookmark: _Hlk163143685]1st RO validation and SSB-RO association: SBFD-aware UE follows the legacy procedure
· 2nd RO validation and SSB-RO association: SBFD-aware UE uses a different (new) RO validation followed by another SSB-RO association.  In the new RO validation:
· ROs in UL subband of SBFD OFDM symbols are valid ROs, 
· ROs in UL OFDM symbols are invalid (or excluded).  
· Option 2: The gNB configures two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration
· 1st RACH configuration: SBFD-aware UE performs legacy RO validation and SSB-RO association.
· 2nd RACH configuration: SBFD-aware UE performs a different (new) RO validation and another SSB-RO association.  In the new RO validation:
· ROs in UL subband of SBFD OFDM symbols and UL OFDM symbols are valid ROs. 

	ETRI
	Proposal 4: The validity test introduces frequency resource of an RO in SD symbols.
Proposal 5: Further discuss whether or how to support ROs with only non-SBFD symbols.

	Qualcomm
	Proposal 6: No enhancements for ROs validation rules in SBFD symbols configured in FL-symbols by tdd-DL-UL common configuration.
Proposal 7:  A configured RO in SBFD-DL symbols is considered valid if the resources of the RO are within the usable UL PRBs of the uplink subband and not overlapping with SSB symbols.
Proposal 8:  A configured RO across SBFD and non-SBFD symbols is considered as invalid RO. 

	NTT DOCOMO
	Proposal 4: Not support a valid RO across SBFD symbols and non-SBFD symbols.
· A valid RO can only be on SBFD symbols or on non-SBFD symbols. 

	LGE
	Proposal 8: RAN1 to support the enhanced RO validity rule applicable to a PRACH occasion in a PRACH slot configured on UL subband in SBFD symbols for SBFD aware UE in RRC_CONNECTED state. 
· The ROs within UL subband in SBFD symbols can be valid for SBFD-aware UE.
· How to configure ROs within UL subband are FFS.
Proposal 9: RAN1 to support option 1 (a valid RO can only be on SBFD symbol or on non-SBFD symbols). RAN1 to discuss on whether a RO across SBFD symbol and non-SBFD symbol within a slot or across SBFD slot and non-SBFD slot could be regarded as valid under the specific conditions. 
Proposal 14:  RAN1 to support PRACH transmission in UL subband in SSB symbols when some conditions are met if provided.

	Google
	Proposal 3: Adopt Option 2 for the RO validation in SBFD symbols with one of  following two alternatives:
· Alt.1: a valid RO can be across SBFD and non-SBFD symbols in the same slot or across slots when transition period is not needed.
· Alt.2: a valid RO can be across SBFD and non-SBFD symbols in the same slot only.

	WILUS
	Proposal 5: If separate RACH configuration for the new PRACH occasions is adopted, it may be desirable to consider RACH occasions set by the separate RACH configuration as valid only in SBFD symbols and invalid in non-SBFD symbols (Option 1).
· However, since SBFD-aware UEs also receive the legacy RACH configuration, it may be considered to set the RACH occasion in non-SBFD symbols (e.g. UL symbols or flexible symbols) according to the legacy RACH configuration by validity check of the PRACH slot as the legacy manner.



SSB-RO mapping
	Company
	Proposals

	TCL
	Observation 6: The following SSB to ROs mapping may introduce additional overhead in terms of mapping rules:
· Separate SSB to ROs mapping of ROs configured in SBFD symbols and ROs configured in non-SBFD symbols.
· SSB to ROs mapping for ROs configured in SBFD symbols to the ROs of non-SBFD symbols, and using the existing non-SBFD mapping rules.

Observation 7: Grouping the ROs configured in SBFD symbols with the ROs configured in non-SBFD symbols and mapping the RO groups to the SSB may potentially reduce the overhead in terms of mapping rules.
Proposal 4: Consider the following alternative options for SBB to ROs mapping:
· Option 1: Separate SSB to ROs mapping of ROs configured in SBFD symbols and ROs configured in non-SBFD symbols.
· Option 2: Map ROs configured in SBFD symbols to the ROs configured in non-SBFD symbols.
· Option 3: Group ROs configured in SBFD symbols with ROs in non-SBFD symbols and perform SSB to ROs group mapping.

	Huawei, HiSilicon
	Observation 2: On SSB-RO mapping for SBFD aware UEs 
· [bookmark: _Hlk162860521]Separate SSB-RO mapping is simple but would require a longer time duration to complete one SSB-RO mapping cycle.
· Joint SSB-RO mapping can complete one SSB-RO mapping cycle in a shorter time but requires more effort to deal with SSB-RO mapping collision problem. 
[bookmark: _Hlk162291756]Proposal 2: The SSB-RO mapping for SBFD aware UEs is separate from the SSB-RO mapping for non-SBFD aware UEs and down-select from the following options for SBFD aware UEs
· Option 1-1: The SSB-RO mapping for SBFD aware UEs follows the ascending order of SSB index 
· Option 1-2: The SSB-RO mapping for SBFD aware UEs follows the descending order of SSB index
Observation 3: If the PRACH resource for non-SBFD aware UEs can be also used by SBFD aware UEs, compared to Option 1-1, Option 1-2 could reduce the latency of RACH procedure as it can form one SSB-RO mapping cycle with a shorter period.

	Spreadtrum, BUPT
	Proposal 9. [bookmark: OLE_LINK40]For RO to SSB mapping across SBFD symbols and non-SBFD symbols, RO to SSB mapping is done separately for SBFD symbols and non-SBFD symbols.

	New H3C
	Proposal 2: Mapping SSB to RO in SBFD symbol and SSB to RO in non-SBFD symbol separately should be supported.
Proposal 3: If supporting unified mapping SSB to RO in SBFD symbol and non-SBFD symbol, dedicated preamble allocation for SBFD-aware UE should be considered.

	OPPO
	Proposal 4: For option 1 (single RACH configuration), SSB-to-RO mapping are separate between ROs in SBFD symbols and ROs in non-SBFD symbols.
Proposal 7: If option 2 is adopted, SSB-to-RO mapping is defined per RACH configuration for SBFD-aware UE.

	CATT
	Proposal 8: SSB-to-RO mapping is separate between ROs available for SBFD aware UE and non-SBFD aware UE.

	Tejas
	Proposal 4: Reuse the existing SSB-to-RO mapping rule for each of the separate RO configurations.

	China Telecom
	Proposal 8: If separate PRACH configuration is supported for SBFD operation, the current SSB-RO mapping mechanism can be totally reused.
Proposal 9: If single PRACH configurations is supported for SBFD operation, SSB-RO mapping on legacy valid ROs shouldn’t be impacted.
Proposal 10: If single PRACH configurations is supported for SBFD operation, SSB-RO mapping on new valid ROs (valid ROs generated on SBFD symbols) and SSB-RO mapping on legacy valid ROs are performed separately.

	Langbo
	Proposal 7: Support that ROs in non-SBFD symbols can be used for SBFD aware UEs.
Proposal 8: Support separate SSB-RO mapping between ROs in SBFD symbols and ROs in non-SBFD symbols.

	MediaTek
	Proposal 2: Reuse the existing SSB to PRACH occasion mapping rules for random access operation in SBFD symbols

	Xiaomi
	Proposal 3: The mapping between valid RO and SSB needs further study as SBFD UL subband configuration introduces additional valid RO for SBFD aware UE. The following options can be considered as starting point:
· Option 1) One single RACH configuration is applied to both SBFD aware UE and non-SBFD aware UE. Valid RO/SSB association is separately determined for legacy valid RO and additional valid RO on SBFD slots, respectively.
· Option 2) One single RACH configuration is applied to both SBFD aware UE and non-SBFD aware UE. Different preamble is used to differentiate SSB on sharing RO if the target SSB is different from SBFD aware UE perspective and non-SBFD aware UE perspective. 
· Option 3) Two separate RACH configurations are provided to SBFD aware UE, i.e., one legacy RACH configuration and one additional RACH configuration. The extra RACH configuration can be applied to both SBFD slots and non-SBFD slots.
· Option 4) One single RACH configuration is applied to both SBFD aware UE and non-SBFD aware UE. New SSB and RO mapping scheme is introduced for SBFD aware UE so that SSB associated with the shared RO between SBFD aware UE and non-SBFD aware UE are same.

	Ericsson
	Proposal 10 [bookmark: _Toc163239652]Separate SSB-to-RO mappings are used for legacy ROs and SBFD ROs for both single and double PRACH configuration indices.

	NEC
	[bookmark: _Hlk161932142]Proposal 6:
· The relationship for RO in SBFD symbols and SS/PBCH block should be separately defined.

	Apple
	Proposal 6: SSB to RO association is performed independently for ROs in the SBFD subband.

	Nokia, NSB
	[bookmark: _Toc163204917][bookmark: _Toc159230096]Proposal 8. In order to align the SSB indices associated with the legacy ROs between SBFD-aware UEs and legacy UEs, SBFD-aware UEs apply SSB to ROs mapping in two steps:
· Firstly, SSBs are mapped to only the legacy ROs using the legacy SSBs to ROs mapping rules (i.e., ignoring the SBFD-ROs).
· Secondly, SBFD-aware UEs continue mapping SSBs to the SBFD-ROs. At least the following options can be considered for this step and can be further discussed in RAN1:
· Option 1: Legacy SSBs to ROs mapping rules are used separately on the SBFD ROs. 
· Option 2: Legacy SSBs to ROs mapping rules are used to continue the mapping for SBFD-ROs starting from the SSB index/indices associated with the latest legacy RO (i.e., previous legacy RO with highest frequency index).
· Option 3: For each frequency index, applying the same SSB index/indices of the latest legacy RO for the subsequent SBFD-RO(s).

	Lenovo
	Proposal 3: The SSB to RO association could be either separately or jointly performed for the valid ROs determined in the SBFD symbols and non-SBFD symbols.

	Sony
	Proposal 3: For SBFD RACH operation, the following two configuration options are supported:
· Option 1: The gNB configures a single RACH configuration for SBFD-aware UE and legacy UE
· The SBFD-aware UE performs two separate RO validations and SSB-RO associations:
· 1st RO validation and SSB-RO association: SBFD-aware UE follows the legacy procedure
· 2nd RO validation and SSB-RO association: SBFD-aware UE uses a different (new) RO validation followed by another SSB-RO association.  In the new RO validation:
· ROs in UL subband of SBFD OFDM symbols are valid ROs, 
· ROs in UL OFDM symbols are invalid (or excluded).  
· Option 2: The gNB configures two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration
· 1st RACH configuration: SBFD-aware UE performs legacy RO validation and SSB-RO association.
· 2nd RACH configuration: SBFD-aware UE performs a different (new) RO validation and another SSB-RO association.  In the new RO validation:
· ROs in UL subband of SBFD OFDM symbols and UL OFDM symbols are valid ROs. 

	Qualcomm
	Proposal 9:  For SBFD-aware with additional SBFD-ROs in DL symbols, RAN1 to consider the following options for SSB-RO mapping:
· Alt1: Separate mapping of the SSBs to the SBFD-RO using legacy mapping rule.
· Alt2: Joint SSB-RO mapping across the additional SBFD-ROs and legacy ROs
· Alt 2-1: using legacy mapping rule with preambles partitioning. 
· Alt 2-2: using new mapping rule to have consistent mapping with legacy UEs.

	Google
	Proposal 4: Two separate SSBs to ROs mapping can be used for the SBFD and the non-SBFD UL/F symbols

	WILUS
	Proposal 3: If a single RACH configuration is adopted, we propose to study a mapping rule of SSB to ROs within UL subband for Rel-19 SBFD aware UEs considering BW size difference between RO’s BW size of UL subband and legacy RO’s BW size for non-SBFD aware UEs.
Proposal 4: We propose to have separate SSB-RO mapping in SBFD symbols from the SSB-RO mapping of the PRACH resource for non-SBFD aware UEs in order for gNB to avoid using different Rx beams to receive the PRACH from SBFD aware UEs and non-SBFD aware UEs in the same symbols.
· FFS: SSB-RO mapping on PRACH occasions across SBFD and non-SBFD symbols





 Summary
RACH configuration
	Agreement
For random access operation for SBFD-aware UEs in RRC CONNECTED state, at least consider the following options:
· Option 1: Use one single RACH configuration with possible enhancement
· [bookmark: OLE_LINK25][bookmark: OLE_LINK24][bookmark: OLE_LINK22][bookmark: OLE_LINK23]The ROs within UL subband in SBFD symbols can be valid for SBFD-aware UE
· FFS: Further details
· Option 2: Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration
· The ROs within UL subband in SBFD symbols configured by the additional RACH configuration can be valid for SBFD-aware UE
· FFS: Further details



The views from companies are summarized as the following:
· Option 1: OPPO, Langbo, Nokia, NSB, Qualcomm, [China Telecom], [Spreadtrum]
· Option 2: TCL, Huawei, HiSilicon, NewH3C, vivo, CATT, Tejas, Samsung, China Telecom, Xiaomi, Transsion Holdings, Korea Testing Laboratory, NEC, ITRI, Apple, Panasonic, Lenovo, ETRI, Sharp, NTT DOCOMO, Google, [Spreadtrum]
· Both Option 1 and Option 2: InterDigital, ZTE, [Ericsson],

Before the making down-selection, moderator thinks we should first align companies’ understandings for each option.

Option 1
A single RACH configuration, e.g., rach-ConfigCommon, is used for both non-SBFD aware UE and SBFD aware UE and same PRACH format is used non-SBFD aware UE and SBFD aware UE indicated by prach-ConfigurationIndex. 
Depending on whether enhancement is needed to determine the time and frequency resource of ROs in SBFD symbols, this option can be further classified into the following sub-options.
In addition, whether other parameters, such as SSB-to-RO mapping parameters, power control parameters can be additionally configured or not in Option 1 should also be discussed. 
· Option 1-1: No additional parameters are introduced for the RACH configuration to configure ROs for SBFD-aware UE. That means, only current parameters (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart in rach-ConfigCommon) are reused to configure ROs for SBFD-aware UE, together with necessary enhancements for the RO validation rule. 



· Option 1-2: Introduce additional parameter(s) to enhance the frequency domain resource allocation of ROs for SBFD-aware UE, e.g., A frequency offset to the value of msg1-FrequencyStart or dedicated msg1-FrequencyStart for SBFD symbols. 




[image: ]

· Option 1-3: Introduce additional parameter(s) to enhance the time domain resource allocation of ROs for SBFD-aware UE, e.g., time offset(s) to the first valid RO in the non-SBFD symbols, SBFD slot number(s) for valid ROs




[image: ]
Based on the above consideration, moderator suggests Initial proposal 1-2-1.

Option 2
For Option 2, two separate RACH configurations (one legacy RACH configuration, e.g., rach-ConfigCommon, and one additional RACH configuration, e.g., rach-ConfigCommonSBFD) are used for non-SBFD aware UE and SBFD-aware UE. In this option, all the parameters, including prach-ConfigurationIndex, msg1-FDM, msg1-FrequencyStart, power related parameters, SSB-RO mapping related parameters, can be configured in the additional RACH configuration. Considering both legacy RACH configuration and additional RACH configuration can be understood by SBFD aware UE, it needs discussion whether the ROs in non-SBFD symbols configured by additional RACH configuration (e.g., rach-ConfigCommonSBFD) are valid or not for SBFD-aware UEs, and whether the ROs that are valid for non-SBFD UEs and configured by legacy RACH configuration, including ROs in non-SBFD symbols and ROs in SBFD symbols indicated as flexible by tdd-UL-DL-ConfigurationCommon, can be valid for SBFD-aware UEs or not. 
For the case that the SBFD symbols are all indicated as downlink by tdd-UL-DL-ConfigurationCommon, the following four alternatives are identified. In this case, the non-SBFD symbols may be symbols indicated as flexible or uplink by tdd-UL-DL-ConfigurationCommon.
· Alt 2-1: 
· The ROs in non-SBFD symbols configured by additional RACH configuration are invalid for SBFD-aware UEs.
· The ROs in non-SBFD symbols, that are valid for non-SBFD UEs and configured by legacy RACH configuration, are invalid for SBFD-aware UEs.
· Alt 2-2:
· The ROs in non-SBFD symbols configured by additional RACH configuration are valid for SBFD-aware UEs.
· The ROs in non-SBFD symbols, that are valid for non-SBFD UEs and configured by legacy RACH configuration, are invalid for SBFD-aware UEs.
· Alt 2-3: 
· The ROs in non-SBFD symbols configured by additional RACH configuration are invalid for SBFD-aware UEs.
· The ROs in non-SBFD symbols, that are valid for non-SBFD UEs and configured by legacy RACH configuration, are valid for SBFD-aware UEs.
· Alt 2-4: 
· The ROs in non-SBFD symbols configured by additional RACH configuration are valid for SBFD-aware UEs.
· The ROs in non-SBFD symbols, that are valid for non-SBFD UEs and configured by legacy RACH configuration, are valid for SBFD-aware UEs.
· Note: The above at least covers the case that the SBFD symbols are indicated as downlink by tdd-UL-DL-ConfigurationCommon, and FFS for the case that the SBFD symbols are indicated as flexible by tdd-UL-DL-ConfigurationCommon.




Alt 2-1                                                                                        Alt 2-2




Alt 2-3                                                                               Alt 2-4

For the case that the SBFD symbols are indicated as flexible by tdd-UL-DL-ConfigurationCommon, the ROs configured by legacy RACH configuration can also be in SBFD symbols. Based on legacy RO validation rule, these ROs may be valid for non-SBFD UEs. In this case, it needs discussion whether the ROs in SBFD symbols indicated as flexible by tdd-UL-DL-ConfigurationCommon, that are valid for non-SBFD UEs and configured by legacy RACH configuration, are valid or not SBFD aware UEs. Based on the above considerations, moderator suggests Initial proposal 1-2-5.


RACH configuration table
Companies provide views on whether the existing random access configurations tables for unpaired spectrum are enough or need to be enhanced to enable SBFD random access operation. Some companies provide analysis on the restrictions of existing random access configurations tables for unpaired spectrum to enable SBFD random access operation:
· [OPPO] The time domain resource configurations for PRACH by Table 6.3.3.2-2 to Table 6.3.3.2-4 in TS 38.211 are flexible enough to support PRACH transmission in SBFD symbols, except for PRACH format 1 and format 2.
· [CATT] For TDD configurations DDDSUDDSUU and DDDSUDDDSU with 30 kHz SCS, PRACH format 1/2 occupying 3 or 3.5 subframes has to be across legacy D symbols and U symbols. Therefore, PRACH format 1/2 cannot be supported in case a valid RO can only be on SBFD symbols or on non-SBFD symbols. For TDD configuration DDDDDDDSUU, PRACH format 1/2 can be supported in legacy DL symbols and it is not supported in existing configuration tables.
· [Qualcomm] For example, considering random access for FR1 and unpaired spectrum, to configure a long PRACH sequence based on format 0 with periodicity of 20 ms (every other frame), there are only four PRACH configuration indices (3-6), highlighted in blue at Table 2, that can be used. Across these possible configurations, the PRACH slots can be located only within subframe numbers 4 or 9. When applying any of these PRACH configuration to one of the most commonly used slot pattern DDDSUDDSUU, it can be noticed that the PRACH slots are only located in the two uplink slots of the pattern in subframe 4 or subframe 9. Another limitation for TDD PRACH configurations tables, there is no PRACH configuration index that allows ROs only in subframe #0 which may be needed to enable ROs in SBFD slot configured in first or second DL slots. The only PRACH configuration row that enables ROs in subframe #0 is based on all ROs in all subframes 0,1,2, …, 9 (e.g. raw 86 for format A1).
[bookmark: _Ref163199743]Table 2: PRACH configuration for FR1 unpaired spectrum (Table 6.3.3.2-3 in TS 38.211)
	PRACH Configuration Index
	Preamble Format
	

	Subframe Number
	Starting Symbol
	Number for PRACH slots within subframe
	Time Domain PRACH Occasions within PRACH Slot
	PRACH duration

	
	
	x
	y
	
	
	
	
	

	0
	0
	16
	1
	9
	0
	-
	-
	0

	1
	0
	8
	8
	9
	0
	-
	-
	0

	2
	0
	4
	41
	9
	0
	-
	-
	0

	3
	0
	2
	0
	9
	0
	-
	-
	0

	4
	0
	2
	1
	4
	0
	-
	-
	0

	5
	0
	2
	0
	9
	0
	-
	-
	0

	6
	0
	2
	1
	4
	0
	-
	-
	0

	7
	0
	1
	0
	9
	0
	-
	-
	0



	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	D
	D
	D
	S
	U
	D
	D
	S
	U
	U
	D
	D
	D
	S
	U
	D
	D
	S
	U
	U



Companies’ views are summaried as below:
· Enhancement is unnecessary: ZTE, Tejas, Xiaomi, Ericsson, Sony, NTT DOCOMO, China Telecom, Samsung
· Enhancement is necessary: Transsion Holdings, Qualcomm, Huawei, HiSilicon, CMCC, Apple, TCL
· Alt 1: Use random access configurations table for paired spectrum
· Support: Huawei, HiSilicon, CMCC, Apple, [TCL?], [Samsung?]
· Alt 2: Include new PRACH configuration indexes in random access configurations tables for unpaired spectrum
· Support: [Qualcomm?]
· Alt 3: No enhancement to the existing random access configurations tables for unpaired spectrum, but new parameter(s) can be introduced to derive the subframe number or slot number for SBFD symbols, e.g., reuse the existing functionality in Rel.16 IAB (i.e., shift subframe/slot numbers in the existing table by configured offset), introduce new parameter to specify the subframe number or slot number, and override the subframe number of slot number included in the configuration indices in the table.
· Support: Panasonic, LGE
Moderator thinks there could be different considerations for RACH configuration option 1 and option 2, so moderator suggests Initial proposal 1-2-2 for option 1 and Initial proposal 1-2-6 for option 2.

RO validation
For RACH configuration Option 1, for ROs in SBFD symbols indicated as flexible by tdd-UL-DL-ConfigurationCommon, [Qualcomm] propose no enhancement on the RO validation rule to keep consistent behaviour of legacy UE and SBFD-aware UEs. In this case, gNB should configure the ROs within the UL-subband.  In moderator’s understanding, the ROs in non-SBFD symbols that are valid for non-SBFD aware UEs are also valid for SBFD aware UEs. For the RO in SBFD symbols indicated as downlink by tdd-UL-DL-ConfigurationCommo, many companies propose to re-define the RO validation rule and the RO can be valid if the time and frequency resource of the RO are fully within UL usable PRBs. In addition, some companies also discuss the RO validation rules with respect to SSBs and downlink symbols, e.g., whether the valid RO can proceed SSB in a PRACH slot, whether the valid RO can overlap with SSB and whether the valid RO should start at least N_gap symbols after a SSB symbol or DL symbol. Moderator suggests Initial proposal 1-2-3.
For RACH configuration Option 2, for a RO configured by the additional RACH configuration and in SBFD symbols indicated as downlink or flexible by tdd-UL-DL-ConfigurationCommon, it is valid if at least time and frequency resource of the RO are fully within UL usable PRBs. Moderator suggests Initial proposal 1-2-7.



Figure 2‑6 Example of valid ROs in PRACH slot with respect to SSBs.

SSB-RO mapping
For RACH configuration Option 1, the main issue is how to define the SSB-RO mapping rule for SBFD-aware UEs, if both ROs in SBFD symbols and non-SBFD symbols are valid for SBFD-aware UEs configured by the single RACH configuration. Generally, there are two options:
· Option 1: separate SSB-RO mapping for ROs in SBFD symbols and ROs in non-SBFD symbols, as the illustration in Nokia’s option 1 and Qualcomm’s Alt 1.
· Option 2: joint SSB-RO mapping for ROs in SBFD symbols and ROs in non-SBFD symbols. In this option, the SSB index order in SBFD symbols is related to non-SBFD symbols. There are some variants for this option, e.g., reusing legacy SSB-RO mapping rule with preambles partitioning (Qualcomm’s Alt 2-1), or define new SSB-RO mapping rule such as mapping continuously from the previous non-SBFD ROs (Nokia’s Option 2 and Qualcomm’s Alt 2-2), or applying same SSB index from the previous non-SBFD ROs (Nokia’s Option 3).
· Moderator suggests Initial proposal 1-2-4.

[Nokia]
[image: A screenshot of a computer
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[bookmark: _Ref162280323]Figure 10. Illustration of potential options for SSB-to-RO mapping for SBFD ROs.

[Qualcomm]

	Alt 1
	


	Alt 2-1
	




	Alt2-2
	






For RACH configuration Option 2, it is straightforward to separate SSB-RO mapping for ROs configured by legacy RACH configuration and ROs configured by additional RACH configuration. If both ROs in SBFD symbols and non-SBFD symbols configured by additional RACH configuration are valid for SBFD-aware UEs, whether to perform separate or joint SSB-RO mapping can be further discussed after more progress regarding Initial proposal 1-2-5. Based on these considerations, moderator suggests Initial proposal 1-2-8.

[bookmark: _Hlk159426658]RO across SBFD symbols and non-SBFD symbols
	Agreement
For SBFD-aware UEs in RRC CONNECTED state, further study the following two options:
· Option 1: a valid RO can only be on SBFD symbols or on non-SBFD symbols
· a configured RO across SBFD and non-SBFD symbols in the same slot or across slots is invalid
· Option 2: a valid RO can be across SBFD and non-SBFD symbols in the same slot or across slots
RAN1 to leverage the study in Rel-18 as baseline.



Companies views on this issue are as following:
· Support Option 1: Huawei, HiSilicon, Spreadtrum, BUPT, vivo, OPPO, CATT, Samsung, China Telecom, Xiaomi, Transsion Holdings, Korea Testing Laboratory, Panasonic, Qualcomm, NTT DOCOMO, LGE, WILUS
· Support Option 2: InterDigital, Tejas, Ericsson, Sony, Google

The concerns about Option 2 including:
· Transition time between SBFD and non-SBFD symbols. 
· Phase continuity maintenance across SBFD and non-SBFD symbols. 
· Different transmission/reception parameters across SBFD and non-SBFD symbols. 
Ericsson also provides simulation results of Option 2, which shows that using SBFD only will have a substantial penalty (12 dB for a missed detection rate of 10-2) to using SBFD/UL with MRC.
Moderator suggests Initial proposal 1-2-9.
 1st Round Proposals
Proposals related to Option 1:
Initial proposal 1-2-1 (closed):
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, consider the following alternatives to derive the time and frequency resources of the configured ROs in SBFD symbols:
· Alt 1-1: only based on the existing parameters of the single RACH configuration (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart in rach-ConfigCommon). 
· Alt 1-2: based on the existing parameters of the single RACH configuration (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart in rach-ConfigCommon) and newly introduced parameter(s). 
· For the newly introduced parameter(s), following alternatives can be considered
· Alt 1-2-1: A frequency offset to the PRB indicated by msg1-FrequencyStart configured for non-SBFD symbols
· Alt 1-2-2: a new msg1-FrequencyStart dedicated for SBFD symbols
· Alt 1-2-3: time offset(s) to the first valid RO in the non-SBFD symbols
· Alt 1-2-4: a bitmap to indicate the new PRACH slots in SBFD symbols
· Other alternatives are not precluded

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	China Telecom
	Generally fine with the proposal. Regarding Alt 1-2, we think what matters is the frequency location instead of time location. We think it is better that at least the start of frequency resources in SBFD symbols and non-SBFD symbols can be different, considering to flexible use of different available UL resources in different types of symbols.

	Xiaomi
	We are fine with the intention that firstly achieve common understanding and have a big picture on the potential configuration. However, alt-2 series is actually separate configuration for SBFD aware UE and non-SBFD aware UE. It can be achieved by option 2 with more flexibility.

	NewH3C
	OK

	Spreadtrum
	Generally fine. one comment: The new parameters in Alt 1-2 can only be applied to SBFD symbols. 
The proposal can change into:
· Alt 1-2: based on the existing parameters of the single RACH configuration (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart in rach-ConfigCommon) for non-SBFD symbols and newly introduced parameter(s) for SBFD symbols. 


	ZTE
	Fine with the proposal. 

	Tejas
	Alt1-1 lacks flexibility and it cannot support all RO combination in SBFD. Combination of frequency offset (Alt1-2-1 or Alt1-2-2) and time offset (Alt1-2-3 or Alt1-2-4) is required. These require additional signalling fields (no benefit over Option 2) and exhaustive RO invalidation rules. Hence, we prefer option 2.

	InterDigital
	Support the proposal in general. In our opinion, the newly introduced parameters should be for indicating SBFD ROs’ configurations based on configured non-SBFD ROs’ configs. So, Alt 1-2-3 should be the offset based on the configured non-SBFD ROs but for SBFD ROs within a TDD cycle. For example, see below diagram, where the SBFD ROs are indicated via a slot offset of “-4 slots” with regards to configured non-SBFD ROs in UL-only slots:
[image: A white rectangular box with red lines and yellow squares
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Also, other alternative parameters to be configured for SBFD ROs should be left as FFS.
So, we propose following updates to the Proposal 1-2-1:
· Alt 1-2-3: time offset(s) to the first valid RO in the non-SBFD symbols
· FFS:	Other alternative parameters to be configured for SBFD ROs.


	Huawei, Hisilicon
	We are fine with this proposal. Alt 1-1 restricts gNB configuration flexibility. Although Alt 1-2 can provide more flexibility, while, it can also be implemented by Alt 2. And the benefits than Alt 2 is not clear.

	OPPO
	For Alt 1-1, is the intention to say “based on existing parameter but with same interpretation in both types of symbols”? In our view, something (e.g., either parameter interpretation or validation rule) has to be different between the two types of SBFD symbols. So we would like to see following update for Alt1-1: 
· Alt 1-1: only based on the existing parameters of the single RACH configuration (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart in rach-ConfigCommon). 
· Alt 1-1-1: same parameter interpretation across SBFD symbol and non-SBFD symbol. 
· Alt 1-1-2: different parameter interpretations across SBFD symbol and non-SBFD symbol.

In addition, we think for principle of Alt 1-2-2 can be applied to parameters other than “msg1-FrequencyStart” as well, such as PRACH power control that is included in the PRACH configuration. 

	Fujitsu
	OK (Alt.1-1 seems difficult choice, some newly introduced parameters may be required.)

	Ericsson
	To us it is unclear if this proposal also means that we agree on using only a single PRACH configuration index. A more general agreement about that should be made first. We share companies’ views that frequency location is more important than time locations.

	QC
	Generally, okay with the proposals. We just have few comments>
1. As highlighted in Qualcomm’ contribution that SBFD Random access can be done in transparent manner supporting RA in SBFD-symbols (FL) for both legacy UE and SBFD-aware UE. So, suggest the following edit that is aligned with the WID description. 
	For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state



2. For Alt1-2, in addition to enhancement of the start-RB of the RO in SBFD. The number of FDMed ROs in SBFD symbols can be different than in non-SBFD symbols. So, we could another alternative for the #FDMed ROs (msg1-FDM for SBFD-aware UE)
	· Alt 1-2-x: Add a new msg1-FDM dedicated for SBFD symbols



3. For Alt1-2-3, time offset could be with respect to configured ROs which can be valid or invalid for legacy/non-SBFD aware UE. 
	· Alt 1-2-3: time offset(s) to the first valid RO in the non-SBFD symbols



4. For Alt 1-2-3 and 1-2-4, could be generalized in one alternative. 
	· Time offset to indicate additional ROs or additional PRACH slots in SBFD symbols




	DOCOMO
	Generally fine with the two alternatives. 
On Alt 1-2, we share same view as Xiaomi and Huawei. If separate parameter configurations are needed, option 2 would be a cleaner solution with more flexibility. The benefit of Alt 1-2 compared to option 2 is not very clear, while we need to spend many effort to discuss the necessity of which type of separate parameters may need more discussion. 
Moreover, we slightly prefer to remove the detailed parameters under Alt 1-2, since they are just for example and no consensus currently anyway.

	Samsung
	We think the Alt 1-1 and Alt 1-2 need to be expanded.
#1) Alt 1-1 “only based on existing parameters” should contain the full list of parameters which are part of the RACH configuration: (…) zeroCorrelationZoneConfig, UL power ramping parameters (preambleReceivedTargetPower, preambleTransMax, ….), SSB-RO mapping parameters (totalNumberOfRA-preamblesPerSSB, ssb-perRACHOccationAndCB-PreamblesPerSSB,…), prachRootSequenceIndex, restrictedSet
#2) Alt 1-2 “some new/additional parameters” should include as Alt 1-2-5… possibility for separate UL power ramping, Alt. 1-2-6 separate SSB-RO mapping

	Apple
	It could be better to down-select two options first, i.e., single RACH configuration and two different RACH configurations. Otherwise, the efforts will be doubled and hard to perform down-selection in future. According to our understanding, the RACH configuration Option 2 could cover Option1 with different parameters setting in some senses.
For initial proposal 1-2-1, Alt1-2 seems not align with the RAN2 RACH partitioning framework. 

	LGE
	Generally fine with it. But As for Alt 1-2-3, more clarification seems to be needed. For example, applying time offset to the first valid RO in the non-SBFD symbols, it should not be overlapped with valid ROs on SBFD symbols for SBFD aware UE to increase the UL capacity since gNB may indicate PRACH configuration index that configured ROs could be located on SBFD symbols. 

	WILUS
	We support this proposal in general. For more precisely, newly introduced parameter(s) including at least a new msg1-FrequencyStart dedicated for SBFD symbols should be applied only to SBFD symbol.

	CATT
	We are fine to further discuss Option 1 although it is not our preference.
For Alt 1-2, we think additional time locations can also be indicated by separate prach-ConfigurationIndex which can provide separate PRACH format as well. In addition, we think it is also possible to provide new configurations for both time and frequency RO resources in SBFD symbols.

	ETRI
	In our view, the alt 1-2 seems more like another configurations because the alt 1-2 actually introduces a sub-configuration in a configuration.

	Sony
	Support. 

	Nokia
	We are okay with the proposal. Alt 1-1 constraints the legacy UEs' frequency/time resource allocation. Therefore, we prefer to go with Alt 1-2. Besides, we prefer to down-select one of the two options before tackling the other issues (RACH configuration table, RO validation, SSB-RO mapping….). This will simplify a lot the discussion.

	Lenovo
	Fine with the proposal

	ITRI
	Support

	Moderator
	Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, consider the following alternatives to derive the time and frequency resources of the configured ROs in SBFD symbols. 
· Alt 1-1: only based on the existing parameters of the single RACH configuration (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart in rach-ConfigCommon). 
· FFS the details
· FFS: Alt 1-2: based on the existing parameters of the single RACH configuration (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart in rach-ConfigCommon) and newly introduced parameter(s). 

Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, no separate prach-ConfigurationIndex to be configured in this option.



Initial proposal 1-2-2 (closed):
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, use existing random access configurations tables for unpaired spectrum (i.e., Table 6.3.3.2-3 for FR1 and Table 6.3.3.2-4 for FR2 in TS38.211).
· FFS whether to introduce new parameter(s) to derive the subframe number or slot number for ROs in SBFD symbols.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	China Telecom
	Support. As analyzed in our TDoc, the current configuration already provides flexibility of RO configuration for SBFD operation. Thus, we don’t see there is a need to introduce new entries.

	Xiaomi
	Support the main bullet. Not clear about subbullet. It seems the FFS intends to introduce something new compared to legacy PRACH configuration table? If so, a better way may be to have a separate discussion.

	New H3C
	Because SBFD configuration is introduced, it isn’t clear whether TDD configuration on RO is enough. We need consider additional configuration such as reusing FDD configuration.

	Spreadtrum
	The FFS point is related with Proposal 1-2-1, e.g. the new parameter in Alt 1-2-3/4. So it is safer to agree TDD table for Alt 1-1 first. 
For Alt 1-1 in Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, use existing random access configurations tables for unpaired spectrum (i.e., Table 6.3.3.2-3 for FR1 and Table 6.3.3.2-4 for FR2 in TS38.211).
· FFS Alt 1-2 in Option 1.


	ZTE
	Support

	Tejas
	We do not support introducing new parameter in the table to derive subframe number or slot number for ROs in SBFD symbols. Subframe number or slot number for SBFD UE is derived from TDD configuration without any new parameter. Similarly, for ROs of SBFD can be derived from TDD configuration.    

	InterDigital
	Support the proposal in general.

	Huawei, Hisilicon
	SBFD operation is similar to FDD operation to some extent, so reusing random access configurations tables for paired spectrum seems naturally, it can provide more flexibility than using configurations tables for unpaired spectrum.

	OPPO
	Support

	Fujitsu
	Support

	Ericsson
	Support. The existing tables have been carefully derived to cover a large variety of configurations and should not need to be updated.

	QC
	Generally, okay as the main enhancement for the table is to add extra subframes or PRACH slots in SBFD symbols. The Time offset could be slot or subframe offset similar to alt 1-4 in previous proposals, so no need for the FFS.  Alternatively, we could add Alternatively 1-5 in previous proposals 

	DOCOMO
	Fine with the proposal.

	Samsung
	Support

	Apple
	OK with this proposal.

	LGE
	Support. We are ok if majority agrees. As for FFS, it seems too early to exclude any possible enhancements in existing random access configuration table to provide more configuration flexibility for SBFD operation.

	WILUS
	Support this proposal in general.

	CATT
	We think whether or not to use existing random access configurations tables for unpaired spectrum does not depend on Option 1 or Option 2. From our understanding, for Option 1, it is possible to have separate PRACH configuration index for legacy UEs and SBFD aware UEs and the latter can be based on a different table.

	ETRI
	We support to use the RA config tables for TDD, and are open to FFS.

	Sony
	Support.  

	Nokia
	We think using the existing table with Alt 1-2 (e.g.  Alt.1-2-3 and Alt.1-2-4) is sufficient. 

	ITRI
	Fine with the proposal.

	Moderator
	Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, use existing random access configurations tables for unpaired spectrum (i.e., Table 6.3.3.2-3 for FR1 and Table 6.3.3.2-4 for FR2 in TS38.211).




Initial proposal 1-2-3 (closed):
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, 
· no enhancements for the RO validation rule for the ROs in non-SBFD symbols and the ROs in SBFD symbols indicated as flexible by tdd-UL-DL-ConfigurationCommon (if any). 
· the ROs in non-SBFD symbols that are valid for non-SBFD aware UEs are also valid for SBFD aware UEs.
· It’s up to network configuration to ensure the ROs in SBFD symbols indicated as flexible by tdd-UL-DL-ConfigurationCommon, which are valid for non-SBFD aware UEs based on legacy RO validation rule, are also valid for SBFD aware UEs (i.e., the configured ROs in SBFD symbols, if indicated as flexible by tdd-UL-DL-ConfigurationCommon, are within the UL usable PRBs)
· the RO in SBFD symbols indicated as downlink by tdd-UL-DL-ConfigurationCommon is valid if at least:
· Time and frequency resource of the RO are fully within UL usable PRBs, and 
· FFS: Other condition.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	China Telecom
	We are not sure about this part “…and the ROs in SBFD symbols indicated as flexible by tdd-UL-DL-ConfigurationCommon….”. For example, if there is a RO in flexible symbols while the gap between it can SSB is less than Ngap, then the RO is invalid for non-SBFD aware UEs, does this proposal means this RO is also invalid for SBFD aware UEs if the ROs is within SBFD symbols?

	Xiaomi
	For the first sub-bullet, restrictions on PRACH configuration must be introduced, which is not preferred. On the other hand, a unified new validation of RO on SBFD symbols can be introduced, no matter the SBFD symbol is determined in flexible symbol or DL symbol.

	New H3C
	We need study whether additional rule is needed or not instead of early restriction on RO validation rule.

	Spreadtrum
	Agree with the intention to not impact the legacy RO validation rules for non-SBFD aware UE. However, the proposal is suggested to have two different RO validation rules for DL and flexible symbols, which would increase the UE complexity. So we also suggest to have unified validation rules for DL and flexible symbol with SBFD. According to the impact to valid ROs of non-SBFD aware UE, it can be up to gNB configuration. 
Second, the proposal is more like according to Alt 1-1 in Option 1, since there may be some newly parameters of RACH configuration, including frequency and time domain, which are not stable. So we can discuss Alt 1-1 first.

	ZTE
	We do NOT support the first sub-bullet, which imposes configuration restriction to NW. For instance, NW may want to configure 8 ROs in UL slot while only some of them can be within the usable PRBs due to its limited size. The better way is to allow the configured ROs can be out of the UL usable PRBs but such ROs will be considered as invalid ROs. For this aspect, we don’t think there is any difference no matter the RO is in DL or flexible symbols. 
We suggest updating the proposal as follows. 
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, 
· no enhancements for the RO validation rule for the ROs in non-SBFD symbols and the ROs in SBFD symbols indicated as flexible by tdd-UL-DL-ConfigurationCommon (if any). 
· the ROs in non-SBFD symbols that are valid for non-SBFD aware UEs are also valid for SBFD aware UEs.
· It’s up to network configuration to ensure the ROs in SBFD symbols indicated as flexible by tdd-UL-DL-ConfigurationCommon, which are valid for non-SBFD aware UEs based on legacy RO validation rule, are also valid for SBFD aware UEs (i.e., the configured ROs in SBFD symbols, if indicated as flexible by tdd-UL-DL-ConfigurationCommon, are within the UL usable PRBs)
· the RO in SBFD symbols configured in indicated as downlink or flexible symbols indicated by tdd-UL-DL-ConfigurationCommon is valid if at least:
· Time and fFrequency resource of the RO are fully within UL usable PRBs, and 
· FFS: Other condition, e.g., interaction with SSB reception.


	Tejas
	Exhaustive validation rules are required to support option 1.     So, we prefer option 2.

	InterDigital
	This proposal seems a bit ambiguous to us. As the general rule of validating the ROs, we believe that Proposal 1-2-7 is good enough to be supported for both Option 1 and Option 2. 
This proposal seems to be mostly discussing ROs in flexible slots. In our opinion, the validation rule for ROs configured in flexible slots should be that:
· If an RO is in an UL symbol (in a flexible slot), it is valid for both SBFD and non-SBFD UEs. 
If an RO is in a DL symbol that is configured as SBFD symbol (in a flexible slot), it is valid for SBFD UEs.

	Huawei, HiSilicon
	We are fine with the RO validation rules clarified for Option 1. Our understanding is that the rules will be essentially the same for SBFD aware UE in both DL slot and flexible slot configured with SBFD subband. But for flexible symbols, in order not to have an impact on legacy UEs, there will be some configuration restrictions, e.g. PRACH resource have to configured in the middle in case of “DUD” subband configuration. This results in UL resource fragmentation which are not desirable. This would not be an issue if option 2 is adopted.

	Ericsson
	Support in general. In our view, RAN1 must not change legacy behavior as stated by the first bullet. However, the network cannot prohibit an SBFD-aware UE from using a legacy RO since it is a mandatory capability (2nd subbullet). Possibly, the network could configure it to prioritize SBFD ROs.

	QC
	Support in general. However, for validating the ROs in the SBFD symbols, the configured ROs overlapping with SSBs should be invalid. Otherwise, we need to handle the collision scenario and mostly would be up-to-UE implementation. So, in order avoid that scenarios, , The valid ROs shouldn’t be t overlapping with SSBs. 
	· the RO in SBFD symbols indicated as downlink by tdd-UL-DL-ConfigurationCommon is valid if at least:
· Time and frequency resource of the RO are fully within UL usable PRBs, and not overlapping with SSB symbols.
· FFS: Other condition




	DOCOMO
	Fine with the proposal.

	Samsung
	We think more discussion is needed for the 1st main bullet: no enhancements for the RO validation rule on legacy F symbols. Would this then imply that ROs mapped across the boundaries of UL subband and F slot are necessarily invalid for the SBFD-aware UEs? This would greatly restrict the RACH configurations for the SBFD-aware UEs.

	LGE
	The motivation for the first bullet “no enhancements for the RO validation rule for the ROs in non-SBFD symbols and the ROs in SBFD symbols indicated as flexible by tdd-UL-DL-ConfigurationCommon (if any)” needs to be clear. For example,  configured ROs could be overlapped with SBFD DL subband where those ROs are still valid to legacy UE since it is flexible symbol while new RO validity rule is needed for SBFD aware UE (Time and frequency resource of the RO are fully within UL usable PRBs). It could result in the collision handling by gNB scheduling since gNB may deprioritize DL transmission in SBFD symbol with restricted configuration flexibility for PRACH transmission by legacy UE.
In that way, unified solution for ROs on SBFD symbols indicated as DL and flexible could be possible. And its consequence could be handled as collision handling. 

	WILUS
	We support the modified proposal mentioned by ZTE that RO validation is handled together for DL or flexible symbols indicated by tdd-UL-DL-configurationCommon.

	CATT
	We think it depends on the details of Option 1. For Alt 1-1 (in initial proposal 1-2-1), it makes sense that no enhancements on RO validation rule in UL and flexible symbols in tdd-UL-DL-ConfigurationCommon. But for Alt 1-2, it is not clear to us whether there needs to be enhancements on RO validation in flexible symbols configured with SBFD subbands if separate frequency resources are configured.
In addition, we think it is premature to agree “the ROs in non-SBFD symbols that are valid for non-SBFD aware UEs are also valid for SBFD aware UEs.” It remains open for Option 2 as in initial proposal 1-2-5.

	ETRI
	We think that an RO can have both non-SBFD(FL) symbols and SBFD symbols. This proposal does not seem to cover this case.

	Sony
	Support.  Why is this restricted to only Option 1?  This should be applicable to Option 2.

	Nokia
	Fine in general.

	ITRI
	Fine with the proposal.

	Moderator
	Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, 
· no enhancements for the RO validation rule for the ROs in non-SBFD symbols and the ROs in SBFD symbols configured indicated as flexible by tdd-UL-DL-ConfigurationCommon (if any). 
· FFS: the ROs in non-SBFD symbols that are valid for non-SBFD aware UEs are also valid for SBFD aware UEs.
· FFS: It’s up to network configuration to ensure the ROs in SBFD symbols configured indicated as flexible by tdd-UL-DL-ConfigurationCommon, which are valid for non-SBFD aware UEs based on legacy RO validation rule, are also valid for SBFD aware UEs (i.e., the configured ROs in SBFD symbols, if configured indicated as flexible by tdd-UL-DL-ConfigurationCommon, are within the UL usable PRBs)
· the RO in SBFD symbols configured indicated as downlink by tdd-UL-DL-ConfigurationCommon is valid if at least:
· Time and frequency resource of the RO are fully within UL usable PRBs, and not overlapped with SSB
· FFS: Other condition.
Note: For the case that all the SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon, there is no restriction that all the configured ROs in SBFD symbols should be within the UL usable PRBs.





Initial proposal 1-2-4 (closed):
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, at least for the case that all the SBFD symbols are indicated as downlink by tdd-UL-DL-ConfigurationCommon, consider the following alternatives for SSB-RO mapping:
· Alt 1-A: separate SSB-RO mapping for ROs in SBFD symbols and ROs in non-SBFD symbols
· SSB-RO mapping in non-SBFD symbols follows the legacy mapping rule
· FFS: SSB-RO mapping order in SBFD symbols
· Alt 1-B: joint SSB-RO mapping for ROs in SBFD symbols and ROs in non-SBFD symbols. Down-select from the following alternatives
· Alt 1-B-1: follow legacy SSB-RO mapping rule
· Alt 1-B-2: define new SSB-RO mapping rule

Updated proposal 1-2-4a (closed):
For SBFD-aware UEs in RRC CONNECTED state, and for RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration),
· For the legacy-ROs, including the ROs in non-SBFD symbols and the ROs in SBFD symbols configured as flexible by tdd-UL-DL-ConfigurationCommon (if any), the legacy SSB-RO mapping rules are followed.
· FFS the SSB-RO mapping rules for the ROs in SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	China Telecom
	We don’t support this proposal, cause we don’t think Alt 1-B can work. If joint SSB-RO mapping is utilized, then how to ensure the SSB-RO mapping pattern in the non-SBFD symbols is exactly the same as legacy? For Option1, We think the basic principle should be: the SSB-RO mapping related aspects on legacy valid ROs can’t be changed, including: SSB-RO mapping pattern, SSB-RO mapping cycle, association period, association pattern period etc. Thus, we think Alt 1-A is the only way out.

	xiaomi
	OK with the proposal. We also think more clarification is needed for alt 1-B. For example, alt 1-B-1 means separate preambles are assumed for SBFD aware UE and non-SBFD aware UE? For alt 1-B-2, it is may be too complicated to be supported. If no significant benefits, it should not be supported in the end.

	New H3C
	OK in general

	Spreadtrum
	Same view as other companies, Alt 1-B needs more clarification. We support Alt 1-A.

	Tejas
	We support Alt 1-A if option 1 is down selected.

	InterDigital
	While we understand the intentions of the FL, in our opinion, Alt 1-B needs more clarification.

	Huawei, Hisilicon
	If option 1 is to be supported, Alt 1-A seems simpler, thus is preferred. For Alt 1-B-1, some further clarification is needed regarding how this is feasible without impacting legacy UEs. Is it the underlying assumption that different preambles are configured for SBFD aware UEs and legacy UEs? 

	Fujitsu
	Support

	Ericsson
	Support Alt. 1-A in general. In our understanding, this alternative is the only viable alternative to maintain backwards compatibility since otherwise there is a risk that legacy UEs and SBFD-aware UEs will map the same RO to different SSBs. Additionally, legacy mapping should be maintained for legacy ROs even if these ROs are in SBFD symbols, e.g., due to a flexible configuration.

	QC
	Support. However, why not using legacy mapping rule for alt 1-a?

	DOCOMO
	Fine with the proposal. Alt 1-A is preferred considering co-existence with legacy UEs.

	Samsung
	We see P1-2-4 as part of P1-2-1 Alt 1-2. Should be merged there.

	Apple
	Alt1-B works only if the RO in non-SBFD symbols associated with the SSB is not impacts, it put more restrictions on the configuration.

	LGE
	Alt 1-B-1 seems to be clarified whether we could say it follows legacy SSB-to mapping rule which is from Qualcomm’s Alt 2-1. It shows different SSB indices in a shared RO in the right portion.  We are not sure whether it could be considered as legacy SSB-to-RO mapping rule since it seems not be valid to have different SSB indice for one RO. Before putting it as one of options to down-select, it would be good to verify whether it is feasible. 

	WILUS
	Fine with this proposal. And it does not need to mention since it is quite clear that SSB-RO mapping in non-SBFD symbols follows the legacy mapping rule.

	CATT
	We are not sure how Alt 1-B can work which would lead to different SSB-to-RO mapping for legacy ROs for SBFD aware UEs and non-SBFD aware UEs.

	ETRI
	The alt 1-B seems to indicate a dedicated configuration only for SBFD capable UEs. We prefer to postpone the discussion after the conclusion of supporting one RO of having both SBFD and non-SBFD symbols.

	Sony
	Support Alt. 1-A.  A joint SSB-RO mapping may lead to different SSB-RO mapping between legacy and SBFD UE in non-SBFD symbols, and we need further specifications to avoid this.  Alt. 1-A avoid different SSB-RO mapping between legacy & SBFD UE in non-SBFD symbols, and it is straightforward solution.

	Nokia
	We think the proposal requires some modification, especially for Alt.1-B where there is a possibility that legacy UEs and SBFD-aware UEs maps different SSBs to the same RO. Therefore, we suggest the following modification:
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, at least for the case that all the SBFD symbols are indicated as downlink by tdd-UL-DL-ConfigurationCommon, consider the following steps: alternatives for SSB-RO mapping:
Step 1: SSBs are mapped to only the legacy ROs using the legacy SSBs to ROs mapping rules (i.e., ignoring the SBFD-ROs).
Step 2: SBFD-aware UEs continue mapping SSBs to the SBFD-ROs. At least the following alternatives can be considered for this step and can be further discussed in RAN1:
· Alt 1-A: separate SSB-RO mapping for ROs in SBFD symbols and ROs in non-SBFD symbols
· SSB-RO mapping in non-SBFD symbols follows the legacy mapping rule
· FFS: SSB-RO mapping order in SBFD symbols
· Alt 1-B: joint SSB-RO mapping for ROs in SBFD symbols and ROs in non-SBFD symbols. Down-select from the following alternatives
· Alt 1-B-1: follow legacy SSB-RO mapping rule
· Alt 1-B-2: define new SSB-RO mapping rule


	ITRI
	Support, and Alt 1-A is preferred.

	Transsion
	Support this proposal.

	InterDigital
	For updated Proposal 1-2-4a, the first bullet needs updates to avoid any ambiguities. In our opinion, the proposal needs to be updated as below:
Updated proposal 1-2-4a (Open):
For SBFD-aware UEs in RRC CONNECTED state, and for RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration),
· For the legacy-ROs, including the ROs in non-SBFD symbols and the ROs in SBFD symbols configured as flexible by tdd-UL-DL-ConfigurationCommon (if any) that are already valid for non-SBFD aware UEs based on legacy RO validation rule, the legacy SSB-RO mapping rules are followed.
· FFS the SSB-RO mapping rules for the ROs in SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon.


	New H3C
	Fine with updated proposal

	Sony
	Support the updated proposal.  We will need a separate SSB-RO mapping for SBFD ROs.



	Samsung2
	Support in principle

	Langbo
	Support the updated proposal.

	Nokia
	Support the updated proposal.

	OPPO
	We understand the intention to perform separate SSB-RO mapping for non-SBFD symbols+SBFD-F symbols and SBFD-D symbols, however, we want to emphasize that the ROs in SBFD-F symbols may not be “legacy ROs”, since in updated proposal 1-2-10, we have FFS on whether/how to reinterpret msg1-FrequencyStart. If msg1-FrequencyStart is reinterpreted for ROs in SBFD-F symbols, then the ROs in SBFD-F symbols may not be “legacy ROs” anyway, but still, separate SSB-RO mapping for non-SBFD symbols+SBFD-F symbols and SBFD-D symbols can also applies for SBFD aware UE. Therefore, we would like to modify the proposal as following:
Updated proposal 1-2-4a (Open):
For SBFD-aware UEs in RRC CONNECTED state, and for RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration),
· For the legacy-ROs, including the ROs in non-SBFD symbols and the ROs in SBFD symbols configured as flexible by tdd-UL-DL-ConfigurationCommon (if any), the legacy SSB-RO mapping rules are followed.
· FFS the SSB-RO mapping rules for the ROs in SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon.


	Moderator
	Agreement
For SBFD-aware UEs in RRC CONNECTED state, and for RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration),
· For the legacy-ROs, including the ROs in non-SBFD symbols and the ROs in SBFD symbols configured as flexible by tdd-UL-DL-ConfigurationCommon (if any), the legacy SSB-RO mapping is followed.
· For the ROs in SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon, separate SSB-RO mapping will be used





Proposals related to Option 2:
Initial proposal 1-2-5 (closed):
For Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, down-select from the following alternatives:
· Alt 2-1: 
· The ROs in non-SBFD symbols configured by additional RACH configuration are invalid for SBFD-aware UEs.
· [bookmark: _Hlk163649718]The ROs that are valid for non-SBFD UEs and configured by legacy RACH configuration, including ROs in non-SBFD symbols and ROs in SBFD symbols indicated as flexible by tdd-UL-DL-ConfigurationCommon (if any), are invalid for SBFD-aware UEs.
· Alt 2-2: 
· The ROs in non-SBFD symbols configured by additional RACH configuration are valid for SBFD-aware UEs.
· The ROs that are valid for non-SBFD UEs and configured by legacy RACH configuration, including ROs in non-SBFD symbols and ROs in SBFD symbols indicated as flexible by tdd-UL-DL-ConfigurationCommon (if any), are invalid for SBFD-aware UEs.
· Alt 2-3: 
· The ROs in non-SBFD symbols configured by additional RACH configuration are invalid for SBFD-aware UEs.
· The ROs that are valid for non-SBFD UEs and configured by legacy RACH configuration, including ROs in non-SBFD symbols and ROs in SBFD symbols indicated as flexible by tdd-UL-DL-ConfigurationCommon (if any), are valid for SBFD-aware UEs.
· Alt 2-4: 
· The ROs in non-SBFD symbols configured by additional RACH configuration are valid for SBFD-aware UEs.
· The ROs that are valid for non-SBFD UEs and configured by legacy RACH configuration, including ROs in non-SBFD symbols and ROs in SBFD symbols indicated as flexible by tdd-UL-DL-ConfigurationCommon (if any), are valid for SBFD-aware UEs.

Updated proposal 1-2-5a (closed):
For RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, down-select from the following alternatives:
· Alt 2-3: 
· The additional-ROs in non-SBFD symbols configured by additional RACH configuration are invalid for SBFD-aware UEs.
· [Alt 2-4: 
· The additional-ROs in non-SBFD symbols configured by additional RACH configuration can be valid for SBFD-aware UEs.]
· Conclusion: For the legacy-ROs configured by legacy RACH configuration, the legacy RO validation rules and the legacy SSB-RO mapping rules are followed for SBFD aware UEs.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	China Telecom
	Generally fine with the proposal. This proposal seems a combination of 1. whether ROs in non-SBFD symbols configured by additional RACH configuration are valid for SBFD-aware UEs and 2. Whether ROS valid for non-SBFD UEs and configured by legacy RACH configuration are valid for SBFD-aware UEs. We think a better way is to decouple this into 2 proposals, where each proposal have two alternatives. But, we are also fine with current version.

	Xiaomi
	We are fine with the proposal and open to discuss.

	New H3C
	OK in general

	ZTE
	OK. We prefer Alt 2-4. 

	Tejas
	We support the proposal 1-2-5. Legacy RO should be open for SBFD aware UE’s for fall back mechanism. We prefer Alt 2-4 as it gives opportunity to have a RO in Special Slots of TDD frame structure (RO across SBFD and non SBFD symbols).  

	InterDigital
	Fine with the proposal in general, and we support Alt 2-4. 
In our opinion, in order to enable flexible and low-latency RACH, SBFD-aware UEs should be allowed to use any of the available ROs (both SBFD ROs and non-SBFD ROs). That is, the SBFD-aware UE should be able to select and use either ROs (SBFD ROs and non-SBFD ROs) that are closest in time to the time the UE decides or is indicated to transmit PRACH preambles.

	Huawei, Hisilicon
	We are fine with this proposal. Agree with CT that have sperate discussions on the two issues could simply things a bit.

	OPPO
	We wonder whether the proposal should also deal with the case where “RO’s that are invalid for non-SBFD UE may turn out to be valid for SBFD UE, e.g., ROs configured by legacy RACH configuration to fall into SBFD-DL symbols and within UL subband”, or it is the intention to discuss this case separately by assuming independence in between? 

	Fujitsu
	OK

	Ericsson
	RAN1 must not prohibit Rel-15 mandatory behavior as suggested by the 2nd subbullet in Alt. 2-1 and 2-2. Hence, we cannot support Alt. 2-1 or 2-2. Among Alt. 2-3 and 2-4, we think Alt. 2-3 provides the best compromise between PRACH overhead and RO availability considering the network can configure more or less SBFD resources for more or fewer SBFD ROs.

	QC
	We don’t see the need to have additional RACH configuration as most of the gains can be achieved by option-1 with some enhancement. 
Regarding the four alternatives, we don’t think that all of them they are really needed. The Sbfd aware UE should use the legacy validation rule for legacy RACH configuration. And the the SBFD-ROs by additional RACH configuration should be valid only in SBFD symbols. 


	DOCOMO
	Generally fine with the principle to discuss ROs in non-SBFD symbols configured by the additional PRACH configuration and ROs in non-SBFD symbols configured by the legacy PRACH configuration. 
We suggest to have a separate discussion for ROs in in SBFD symbols indicated as flexible by tdd-UL-DL-ConfigurationCommon. In our understanding, it is better to avoid such configuration to configure valid RO in SBFD flexible symbol by the legacy PRACH configuration. If some RO in SBFD flexible symbols overlaps with RB in DL subband, non-SBFD aware UE may transmit PRACH on the RO overlapping with DL subband as the UE is not aware of DL subband. However, such transmission should not be allowed. Therefore, it may require gNB to avoid configuring RO overlapping with RB outside UL subband in SBFD flexible symbols. Considering RO configuration in frequency domain is the same in all PRACH slots, gNB needs to configure ROs with frequency resources within UL subband. The available UL resource in frequency domain is too much restricted, especially considering the case when the UL subband is narrow. 

	Samsung
	Generally fine with the proposal, but:
#1) It should be clearly stated that P1-2-5 only applies to the case that the SBFD symbols are all indicated as downlink by tdd-UL-DL-ConfigurationCommon. The case of SBFD symbol on legacy F is FFS as stated in Summary section 1.2.2.
#2) Isn’t it simpler/easier to just decide on the following 2 design aspects:
a) Are the ROs in non-SBFD symbols configured by additional RACH configuration valid (or invalid) for SBFD-aware UEs.
b) If a) is yes (“can be valid”), does the legacy RACH config or the new/additional RACH config then take precedence?
It does not appear meaningful to us to consider an option like Alt.2-1 where the SBFD-aware UE can never use a RO from the legacy RACH config. The SBFD-aware UE must be allowed to select an RO from the legacy RACH config when the additional/new RACH config is not signaled from the network. Maybe this was not the intent of P1-2-5 but more work is required on this proposal.

	Apple
	Ok to discuss the details of each option.

	LGE
	Agree with China Telecom. 

	WILUS
	We are fine with this proposal. For simplicity, we agree to decouple those proposals into two proposals by China Telecom.

	CATT
	We are fine with the proposal and prefer Alt 2-1 and Alt 2-3.

	ETRI
	We are fine with the proposal.

	Sony
	We support Alt 2-4.  It isn’t clear why we must restrict SBFD UE from using legacy ROs.  The whole point of the WI is to increase RO capacity and the other alternatives go against the objective/justification of the WI.

	Panasonic
	We are OK with the proposal. 

	Nokia
	We prefer having a unified solution for RRC-IDLE and RRC-CONNECTED; the signaling overhead in Option 2 is a critical issue for the RRC-IDLE mode. Besides, we still don’t see how Option 2 can provide more flexibility over Option 1 Alt 1-2. If we consider two new parameters with Option 1 (e.g., Alt.1-2-1 and Alt.1-2-4), one for the frequency and one for the time resource allocation, Option 1 and Option 2 will have similar flexibility, with reduced overhead for Option 1, since Option 2 requires specifying at least four new parameters in compare to two new parameters for Option 1. Moreover, Option 1 with Alt.1-2-4 solves the PCI RO overlapping with the SBFD slots issue, but Option 2 requires some enhancement to the PCI table; otherwise, having a second PCI for the SBFD ROs does not provide any advantage.

	Lenovo
	Fine with the proposal. It could be based on configuration whether the legacy ROs are valid to SBFD aware UEs, and/or whether the additional ROs in the non-SBFD symbols are valid. 

	ITRI
	Fine with the proposal.

	Transsion
	Support this proposal.

	Apple
	When determining RO is valid or invalid, it should make it clear the valid RO is for legacy random access procedure or SBFD random access procedure or for both.  The proposal can be updated as below, I’m not sure the below updates are the common understanding.
For RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support SBFD random access operation for SBFD-aware UEs in RRC CONNECTED state, down-select from the following alternatives:
· Alt 2-3: 
· The additional-ROs in non-SBFD symbols configured by additional RACH configuration are invalid for SBFD-aware UEs.
· Alt 2-4: 
· The additional-ROs in non-SBFD symbols configured by additional RACH configuration can be valid for SBFD-aware UEs.
· Conclusion: For the legacy-ROs configured by legacy RACH configuration, the legacy RO validation rules and the legacy SSB-RO mapping rules are followed for legacy random access operation by SBFD aware UEs.

	Sony
	Support updated proposal.

	Samsung2
	Support

	Langbo
	Support

	LG
	In general, we are fine with Alt 2-4. 
The motivation of using SBFD in RACH procedure is to have more random-access opportunity. And we think that ‘can be’ should be replaced by ‘are’ since it’s up to network configuration to ensure SBFD ROs in non-SBFD symbols configured by additional RACH configuration are not overlapped with legacy ROs in non-SBFD symbols configured by legacy RACH configuration. By providing more ROs to SBFD aware UEs, the UEs can have more opportunity for PRACH repetition across SBFD symbols and non-SBFD symbols which is FFS.

Or we can add the context for example,
· Alt 2-4: 
· The additional-ROs in non-SBFD symbols configured by additional RACH configuration are valid for SBFD-aware UEs.
· it’s up to network configuration to ensure additional-ROs in non-SBFD symbols configured by additional RACH configuration are not overlapped with legacy-ROs in non-SBFD symbols configured by legacy RACH configuration.

	Nokia
	We are fine with the updated proposal.

	OPPO-2
	We would like to understand the following conclusion:
· Conclusion: For the legacy-ROs configured by legacy RACH configuration, the legacy RO validation rules and the legacy SSB-RO mapping rules are followed for SBFD aware UEs.
From our understanding, in order to avoid the UL resource fragmentation for UL symbols, the legacy RACH configuration in option 2 may be used to configure legacy ROs at the edges of UL BWP. Then following the legacy RO validation rule, the ROs configured in SBFD-flexible symbols are likely to be out of UL subband in case of “DUD” subband pattern, and in such a case, are there ROs valid also for SBFD-aware UE? From our perspective, they seem to be invalid since UL transmission can only transmitted in UL subband, and then there may exist SSB-RO collision issue?

	Moderator
	Agreement
For RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, down-select (in RAN1#117) from the following alternatives:
· Alt 2-3: 
· The additional-ROs in non-SBFD symbols configured by additional RACH configuration are invalid for SBFD-aware UEs.
· FFS: The case where the additional-ROs partially overlap with non-SBFD symbols 
· Alt 2-4: 
· The additional-ROs in non-SBFD symbols configured by additional RACH configuration can be valid for SBFD-aware UEs.
For the legacy-ROs configured by legacy RACH configuration, the legacy RO validation rules and the legacy SSB-RO mapping rules are followed for SBFD aware UEs.





Initial proposal 1-2-6 (closed):
For Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, and for interpretation of the parameter prach-ConfigurationIndex provided by the additional RACH configuration,
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK6][bookmark: OLE_LINK4]For FR2, use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211) 
· FFS whether to introduce new parameter(s) to derive the slot number for ROs in SBFD symbols.
· For FR1, down-select from the following alternatives:
· Alt 1: Use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211) 
· FFS whether to introduce new parameter(s) to derive the subframe number for ROs in SBFD symbols.
· Alt 2: Use existing random access configurations table for paired spectrum/supplementary uplink (i.e., Table 6.3.3.2-2 in TS38.211)
· Alt 3: Introduce new entries on top of existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211)

Updated proposal 1-2-6a (closed):
For RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, and for interpretation of the parameter prach-ConfigurationIndex provided by the additional RACH configuration,
· For FR2, use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211) 
· For FR1, consider from the following alternatives:
· Alt 1: Use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211) 
· FFS whether to introduce new parameter(s) to derive the subframe number for ROs in SBFD symbols.
· Alt 2: Use existing random access configurations table for paired spectrum/supplementary uplink (i.e., Table 6.3.3.2-2 in TS38.211)
· Alt 3: Introduce new entries on top of existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211)

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	China Telecom
	We are confused with Alt 2 for FR1, why to use a table of paired spectrum? 

	Xiaomi
	Fine with the proposal. The motivation and justification on new PRACH configuration need further discussion. All in all, we prefer to minimize standardization impacts.

	New H3C
	OK in general

	ZTE
	OK. We think reusing existing configuration table is sufficient. 

	Tejas
	We support the proposal 1-2-6. We prefer Alt-1 for FR1 as unpaired spectrum PCI table has sufficient RO to trade off RACH latency and RACH capacity.

	InterDigital
	Support the proposal in general. We prefer either Alt 1 or Alt 2. We do not think new entries are required and so we do not support Alt 3.

	Huawei, Hisilicon
	We are fine with this proposal.

	Fujitsu
	OK however we think it seems difficult to introduce new entries on existing table.

	Ericsson
	Support for FR2 and Alt. 1 for FR1. The existing table for unpaired spectrum provides a wide variety of configuration that is sufficient.

	QC
	For FR2, we could either introduce new entities on top of existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211) or formulate a new table similar to FR1-FDD using FR2 numerology. 

For FR2, down-select from the following alternatives 
· Alt 1: use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211) 
· FFS whether to introduce new parameter(s) to derive the slot number for ROs in SBFD symbols.
· Alt2:  Introduce new entries on top of existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211)
· Alt 3: Introduce a new table for SBFD duplexing in FR2 TDD band by leveraging FR1 TDD table and using FR2 numerology. 

	DOCOMO
	Fine with the proposal.

	Samsung
	Support

	Apple
	OK with this proposal.

	LGE
	Generally fine

	WILUS
	Support the proposal in general.

	CATT
	As we commented for proposal 1-2-2, we think we should discuss whether existing table is sufficient or not irrespective of Option 1 or Option 2.

	ETRI
	We support the proposal.

	Sony
	For FR1, we think that Alt. 1 and Alt. 2 can both be supported and it is up to gNB to configure either of them.  That is they are not alternatives but they should be joint.

	Panasonic
	We are OK with the proposal.

	Nokia
	As we already mentioned, we don’t think using existing PCI tables without enhancement will solve the issue of ROs overlapping with the SBFD slots. Therefore Alt.3 is preferred. 

	Lenovo
	Fine with the proposal. Agree with ZTE to reuse existing configuration table.

	ITRI
	Support, and we prefer Alt.1 for FR1.

	Transsion
	We are fine with the proposal.

	Apple
	For Alt 3, is the intention to introduce new entries or revise some of existing entries to adapt of SBFD random access operation?  The standard impacts could be different.
For introducing new entries, bit length of prach-ConfigurationIndex will be extended.
prach-ConfigurationIndex   INTEGER (0..255)
For revise some of existing entries, actually a new table will be defined.

	InterDigital
	Support the Updated proposal 1-2-6a.

	Sony
	Updated proposal is fine.  However, it should be noted that Alt 1 and Alt 2 can both be supported.

	Samsung2
	Support in principle but it should not be a choice of one of Alt1. To Alt.3. The down-selection is between Alt.1 (existing) and Alt.3 (new/modified) and Alt.2 (existing FDD/SUL) can be separately decided upon with Alt.1

	Langbo
	Support the Updated proposal.

	LG
	We can agree with FR2 but we want to keep the FFS for Alt1.
With just using existing random access configurations table for unpaired spectrum, additional RACH configuration could use very few cases of random-access configurations. Because existing PRACH configuration table is assuming using last slot of period which is highly configured as UL, existing PRACH configuration table has less opportunity on former slots which is expected to configured as SBFD symbol. So, we want to open probability of using new parameter(s) in existing PRACH configuration table for unpaired spectrum.

· For FR1, down-select from the following alternatives:
· Alt 1: Use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211) 
· whether to introduce new parameter(s) to derive the subframe number for ROs in SBFD symbols.


	Nokia
	Fine with the proposal.

	Moderator
	Agreement
For RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, and for interpretation of the parameter prach-ConfigurationIndex provided by the additional RACH configuration,
· For FR2, consider from the following alternatives:
· Alt 1: use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211) 
· FFS whether to introduce new parameter(s) to determine the slot number for ROs in SBFD symbols.
· Alt 3: Introduce new entries on top of existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211)
· For FR1, consider from the following alternatives:
· Alt 1: Use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211) 
· FFS whether to introduce new parameter(s) to determine the subframe number for ROs in SBFD symbols.
· Alt 2: Use existing random access configurations table for paired spectrum/supplementary uplink (i.e., Table 6.3.3.2-2 in TS38.211)
· Alt 3: Introduce new entries on top of existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211)





Initial proposal 1-2-7 (closed):
For Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state,
· for a RO configured by the additional RACH configuration and in SBFD symbols indicated as downlink or flexible by tdd-UL-DL-ConfigurationCommon, it is valid if at least:
· time and frequency resource of the RO are fully within UL usable PRBs, and
· FFS: Other condition.

Updated proposal 1-2-7a (Open):
For RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state,
· for the additional-ROs in SBFD symbols configured by additional RACH configuration, they are valid if at least:
· time and frequency resource of the RO are fully within UL usable PRBs, and not overlapped with SSB
· FFS: Other condition.
· [FFS: whether ‘not overlapped with SSB’ is from frequency perspective or time perspective or both]

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	China Telecom
	Support. Minor revision: time and frequency resource of the RO are fully within UL usable PRBs, and

	Xiaomi
	Support.

	New H3C
	OK in general

	Spreadtrum
	Support

	ZTE
	Similar to the comment above, we suggest making the following changes to the proposal: 
· for a RO configured by the additional RACH configuration and in SBFD symbols configured in indicated as downlink or flexible symbols indicated by tdd-UL-DL-ConfigurationCommon, it is valid if at least:
· Time and fFrequency resource of the RO are fully within UL usable PRBs, and
FFS: Other condition, e.g., interaction with SSB reception.

	Tejas
	We support proposal 1-2-7, we would like to add an additional FFS: RO extension from SBFD symbol to non SBFD symbols.

	InterDigital
	Support the proposal in general. In our opinion, this Proposal does not need to be restricted to Option 2 only and can be used for validating ROs based on both Option 1 and Option 2.

	Huawei, Hisilicon
	We are fine with this proposal.

	Fujitsu
	OK

	Ericsson
	Support. In addition, there should be a rule invalidating SBFD ROs (at least partly) not in SBFD symbols since these would otherwise also be included due to legacy validation rules.

	QC
	Similar to previous comment, ROs overlapping with SSBs should be invalid. 

	DOCOMO
	Fine with the proposal.

	Samsung
	Support

	Apple
	OK with this proposal.

	LGE
	Support

	WILUS
	We support this proposal.

	CATT
	We agree with the intention of the proposal. However, for Option 2, why would gNB configure ROs in SBFD symbols outside UL usable PRBs?

	ETRI
	Support the proposal. 

	Sony
	Support. This proposal and Proposal 1-2-3 can both be supported for Option 1 and Option 2.

	Panasonic
	Support.

	Nokia
	Fine in general.

	Lenovo
	Support. ZTE’s revisions are good with us. 

	ITRI
	Support

	Transsion
	Fine with the proposal.

	Apple
	Ok with the updated proposal.

	InterDigital
	Support the Updated proposal 1-2-7a.

	New H3C
	Fine with pdated proposal

	Sony
	Support updated proposal.

	Samsung
	Support

	Langbo
	Support

	LG
	We generally fine with the proposal. 

	Nokia
	Support the updated proposal.



Initial proposal 1-2-8 (Closed):
For Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, SSB-RO mapping for ROs configured by additional RACH configuration and SSB-RO mapping for ROs configured by legacy RACH configuration are performed separately.
· [bookmark: OLE_LINK19][bookmark: OLE_LINK13]The SSB-RO mapping for ROs configured by legacy RACH configuration follows the legacy mapping rule.
· [bookmark: OLE_LINK21][bookmark: OLE_LINK20][bookmark: OLE_LINK9][bookmark: OLE_LINK12]FFS: the SSB-RO mapping for ROs configured by additional RACH configuration.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	xiaomi
	Support.  One of assumption should be different PRACH configuration must be provided for SBFD aware UE and non-SBFD aware UE, i.e., either resources of RO or preamble set is different.

	ZTE
	Support 

	Tejas
	Support the proposal 1-2-8

	InterDigital
	Support the proposal in general. In our opinion, the important part in this proposal is the FFS and it is better to add some options to the FFS to be studied and discussed for the next meeting. Consider adding below options to the FFS:
FFS: Select from below alternatives for SSB-RO mapping for ROs configured by additional RACH configuration:
· Option 1: SSB-RO mapping for SBFD ROs is configured separately from the SSB-RO mapping that is configured for non-SBFD ROs (legacy ROs).
· Option 2: SSB-RO mapping for SBFD ROs is configured in association with the SSB-RO mapping that is configured for non-SBFD ROs (legacy ROs).
FFS: Other alternatives.

	Huawei, Hisilicon
	We are fine with this proposal.

	Fujitsu
	We should clarify about ROs configured by additional RACH confguration, because ROs configured by additional RACH configuration may overlaps ROs configured by legacy PRACH configuration.

	Ericsson
	Support

	QC
	Fine with the proposal, However, why new rule is needed. We could just use legacy mapping rule and avoid RAN1 time and efforts. There is no need for the FFS.

	DOCOMO
	Support the proposal.

	Samsung
	Support in principle. But we don’t understand the FFS in the 2nd bullet point. Isn’t it better to state,
The SSB-RO mapping for ROs configured by additional RACH config can be same/different (compared to legacy RACH).
First, it may be inevitable for some SBFD antenna configuration options to use separate (from legacy) SSB-RO mappings for the additional RACH config (fewer TRX/AEs, different UL common beams in SBFD UL subband). Second, number of ROs (over time/in FDM) during association period can or cannot be the same between additional and legacy RACH config. 

	Apple
	OK with this proposal.

	LGE
	Support. But one clarification. Is this proposal open that two sets of ROs configured by two separate RACH configuration are valid for SBFD-aware UE?

	WILUS
	We support this proposal with a bit of clarification, without mentioning the 1st sub-bullet since it is quite clear for backward compatibility that the SSB-RO mapping for ROs configured by legacy RACH configuration follows the legacy mapping rule.

	CATT
	We agree with the proposal and support to reuse the existing mapping rule for SBFD ROs as well. So we support the proposal from QC to remove the FFS and to reuse the existing mapping for all the additional ROs.

	ETRI
	Support the proposal.

	Sony
	Support

	Panasonic
	Support

	Nokia
	Fine in general.

	Lenovo
	Support

	ITRI
	Support

	Transsion
	Fine with the proposal.




Proposals related to both Option 1 and Option 2:
Initial proposal 1-2-9 (Open):
For SBFD-aware UEs in RRC CONNECTED state, Option 1 is supported. 
· Option 1: a valid RO can only be on SBFD symbols or on non-SBFD symbols
· a configured RO across SBFD and non-SBFD symbols in the same slot or across slots is invalid

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	China Telecom
	Support.

	Xiaomi 
	Support.

	New H3C
	OK in general

	Spreadtrum
	Support

	ZTE
	Support

	Tejas
	We do not Support the proposal. We would like to have a valid RO spanning across SBFD and non SBFD symbols. This will help us in having RO in the flexible slot of TDD configurations.

	InterDigital
	Do not support the proposal. 
Limiting the use of only SBFD ROs could impact the coverage and repetition RO sets. The problems that were raised due to transition time, phase continuity, and different parameters can all be handled via gNB implementation. This proposal actually contradicts FFS in Proposal 1-3-1 and should not be supported without adequate investigations.

	Huawei, Hisilicon
	We are fine with this proposal.

	OPPO
	Support

	Fujitsu
	OK

	Ericsson
	Do not support. Our contribution clearly shows the benefits (12 dB) with an RO spanning both SBFD and UL symbols compared to SBFD only ROs. Based on the clear technical merits, such ROs should be supported.

	QC
	Support

	DOCOMO
	Support the proposal.

	Samsung
	Support

	Apple
	OK with this proposal.

	LGE
	Support

	CATT
	Support

	ETRI
	We support Option 2. Phase continuity or transition time may not be an issue for some type of gNB implementations, referring to the TR appendix, thus the gNB can support the configurability.

	Sony
	Do not support.  The issue with discontinuity can be handled by the gNB.  

	Panasonic
	Support

	ITRI
	Support

	Transsion
	Support

	Sharp
	Support

	Samsung2
	Support

	Langbo
	Support

	Nokia
	We are open to discuss.




Initial proposal 1-2-10 (closed):
For SBFD-aware UEs in RRC CONNECTED state, both RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration) and RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) are supported. Enabling both options for a UE is not supported at the same time.
· For Option 1 with Alt 1-1, FFS whether/how to reinterpret msg1-FrequencyStart in rach-ConfigCommon, RO validation rules and SSB-RO mapping rules, etc.
· For Option 2, FFS the RO validation rules, SSB-RO mapping rules, whether all the parameters currently in rach-ConfigCommon are necessary to be included in the additional RACH configuration, etc.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Transsion
	Fine for this compromise.

	Sony
	Support.

	Samsung
	Support in principle.

	Nokia
	Support.

	Moderator
	Working Assumption
For SBFD-aware UEs in RRC CONNECTED state, both RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration) and RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) are supported. Enabling both options at the same time for a UE is not supported.
· For Option 1 with Alt 1-1, FFS whether/how to reinterpret msg1-FrequencyStart in rach-ConfigCommon, RO validation rules and SSB-RO mapping rules, etc.
· For Option 2, FFS the RO validation rules, SSB-RO mapping rules, whether all the parameters currently in rach-ConfigCommon are necessary to be included in the additional RACH configuration, etc.
UE is not required to support both options.





Issue#1-3: PRACH transmission procedure (4-step RA)
 Submitted proposal
PRACH repetition
	Company
	Proposals

	Huawei, HiSilicon
	Proposal 5: At least PRACH repetition on SBFD symbols is supported.

	Spreadtrum, BUPT
	Proposal 3. For SBFD aware UEs in RRC CONNECTED state, more process is needed to decide PRACH repetitions in SBFD symbols. 

	InterDigital
	Observation 6. Supporting PRACH repetition across SBFD symbols and non-SBFDs symbols could enable increased coverage for random access, as well as higher X-rep repetitions.
Proposal 5. Support PRACH repetition across SBFD symbols and non-SBFDs symbols.

Observation 11. PRACH preamble repetition in SBFD symbols enhances RACH detection performance in both contention-based and contention-free RACH occasions, where the RACH detection performance improves as the number of PRACH repetition occasions increases.
Proposal 11. Support PRACH repetition in SBFD symbols, for both contention-based and contention-free RACH occasions.

	ZTE
	Proposal 11: Regarding supportive of PRACH repetition under SBFD RACH operation, 
· PRACH repetition in SBFD symbols should be supported;
· PRACH repetition across SBFD symbls and non-SBFD symbols can also be supported if the SBFD-aware UE can use the ROs in non-SBFD symbols is allowed. 

	vivo
	Proposal 6: PRACH repetition can be supported for SBFD aware UE. For PRACH repetitions within a RO group, ROs resource can base on the following options:
· Option 1: A single RO configuration, i.e., SBFD aware UE utilizes either only legacy ROs configuration or only additional RACH configuration. 
· Option 2: Both legacy ROs configuration and additional RACH configuration 

	Tejas
	Proposal 14: PRACH repetition should be allowed in the SBFD symbols. RACH repetition do not require any change in the PCI.

	Samsung
	Proposal 11: For SBFD-aware UEs, support Rel-18 PRACH repetition for random access in SBFD symbols.
Proposal 12: For random access in SBFD symbols using Rel-18 PRACH repetition, further consider the following two options:
Option 1: a RO set can only consist of SBFD RO(s) or only of non-SBFD RO(s).
Option 2: a RO set can consist of SBFD RO(s) and/or non-SBFD RO(s).

	China Telecom
	Proposal 3: Support PRACH repetitions for SBFD related random access operation.

	Langbo
	Proposal 10: Support PRACH/Msg3 repetition in SBFD symbols while PRACH repetition cannot be across SBFD symbols and non-SBFDs symbols in Rel-19.

	MediaTek
	Proposal 4: Support the use of valid PRACH occasions on SBFD symbols for PRACH repetitions 
Proposal 5: A SBFD aware forms PRACH occasion sets for PRACH repetitions separately for SBFD and non-SBFD symbols.
Proposal 6: Define new rules to allow/disallow transmission of PRACH repetitions on SBFD symbols
· Similar rules as the one presented in Proposal 3 can be adopted. 

	Xiaomi
	Proposal 6: PRACH repetition on extra valid RO in SBFD slots should be supported.  
Proposal 7: If PRACH repetition across SBFD symbol and non-SBFD symbol is allowed, further study the interaction between PRACH repetition and separate power control parameters for different symbol type

	Korea Testing Laboratory
	Observation 2. For SBFD-aware UEs in the RRC CONNECTED state, PRACH resource configuration may affect PRACH repetition performance across SBFD and non-SBFD symbols.
Proposal 4. For SBFD-aware UEs in the RRC CONNECTED state, support PRACH repetition at least in SBFD symbols.
Proposal 5. For SBFD-aware UEs in the RRC CONNECTED state, the PRACH detection requirements shall follow the existing minimum requirements. 

	Ericsson
	Proposal 11 [bookmark: _Toc163239655]SBFD random access supports PRACH repetitions.
Proposal 12 [bookmark: _Toc163239656][bookmark: _Toc163219939][bookmark: _Toc163133521][bookmark: _Toc163133579][bookmark: _Toc163219938][bookmark: _Toc163133578][bookmark: _Toc163219936][bookmark: _Toc163133522][bookmark: _Toc163219935][bookmark: _Toc163219937][bookmark: _Toc163219942]Repetitions among different PRACH preamble formats is prohibited. Repetitions among SBFD ROs and legacy ROs for the same PRACH preamble format is configurable.

	ITRI
	Proposal 4: 
· Support PRACH repetition in SBFD symbols.

	Fujitsu
	Proposal 2: Defer the discussion about whether/how to apply the PRACH repetition in SBFD operation after decision whether the ROs configured in UL only symbols for SBFD UE can be used or not.

	Panasonic
	Proposal 7: For PRACH repetition in SBFD symbol, discuss how to configure RO group.

	Nokia, NSB
	[bookmark: _Toc163204916]Proposal 7. For SBFD aware UEs, PRACH with repetition is supported in SBFD symbols. PRACH repetitions can span across ROs in SBFD symbols and ROs in non-SBFDs symbols.

	Lenovo
	Proposal 4: PRACH repetitions across valid ROs in SBFD symbols and non-SBFD symbols should be supported. 

	sony
	Proposal 5: Support SBFD for PRACH repetitions.

	ETRI
	Proposal 7: Defer the study of preamble repetitions, and resume after issues about a single transmission have a more progress.

	Sharp
	Proposal 7: Support of longer PRACH formats should be prioritized for SBFD aware UEs. If the support of longer PRACH formats is determined not enough for coverage, PRACH repetition can also be discussed.

	Qualcomm
	Proposal 12:  RAN1 to hold-on the discussion on PRACH repetition till the design of PRACH transmission and configuration in SBFD symbols are finalized. 

	NTT DOCOMO
	Proposal 5: Support PRACH repetitions in SBFD symbols.
Proposal 6: Not support PRACH repetitions across SBFD symbols and non-SBFD symbols. 
· RO groups in SBFD symbols are determined from valid ROs in SBFD symbols.
· RO groups in non-SBFD symbols are determined from valid ROs in non-SBFD symbols.

	LGE
	Proposal 2: RAN1 to allow PRACH repetition to be supported in SBFD symbols for SBFD aware UEs under coverage limited conditions. 
Proposal 10: RAN1 to discuss the following two options for PRACH repetition.
· Option 1: PRACH repetition using ROs across SBFD symbols and non-SBFD symbols.
· Option 2: PRACH repetition using ROs in SBFD symbols only or ROs in non-SBFD symbols only

	Google
	Proposal 5: Support PRACH repetition in SBFD symbols.





PRACH power control
	Company
	Proposals

	InterDigital
	Observation 5. Considering the potential CLI caused by PRACH transmission with increased PRACH power due to power ramping, the SBFD-aware UEs may be configured with different PRACH power control parameters for SBFD and non-SBFD ROs.
Proposal 4. Support configuring different PRACH power control parameters for SBFD and non-SBFD ROs, also for FDM-ed SBFD ROs that are closer or farther from DL subband edges, in consideration of potential CLI caused by PRACH transmission.

	ZTE
	Proposal 12: For PRACH transmission of SBFD aware UEs in RRC CONNECTED state, support separate PRACH power control parameters configuration in SBFD symbols and non-SBFD symbols. 
· The separate PRACH power control parameters configuration can be an absolute value of a power control parameter;
· The separate PRACH power control parameters can be derived based on a relative value, e.g., a power offset.

	vivo
	[bookmark: _Ref159249321][bookmark: _Ref156902310]Proposal 9: The potential impact on RA due to UE-to-UE CLI should be considered. 

	OPPO
	Proposal 8: For PRACH power control, support separate configuration of preambleReceivedTargetPower for SBFD symbol and non-SBFD symbol, FFS other parameters, e.g., powerRampingStep, preambleTransMax, etc.

	Tejas
	Proposal 11: Separate PRACH power control parameters are required for RACH operation in SBFD symbols.
Proposal 12: RACH parameters on Preamble Received Target Power, Maximum Preamble Transmission and Power Ramping Step can have different configuration values in SBFD symbols from that of non SBFD RACH configurations. 

	Samsung
	Proposal 10: For SBFD-aware UEs, support separate parameterization of preamble target receive power, power ramping step size, power ramping counter, and maximum configured transmit power for random access in SBFD symbols.

	China Telecom
	Proposal 11: Support separate configuration of  for SBFD operation.

	Langbo
	Proposal 9: Support separate PRACH power control parameters configuration in SBFD symbols and non-SBFD symbols.

	CMCC
	Proposal 9: For SBFD aware UE, separate PRACH power control parameters can be configured for PRACH transmission on ROs in SBFD symbols and PRACH transmission on ROs in non-SBFD symbols, respectively.
· If RACH configuration Option 1 is supported, an additional set of PRACH power control parameters can be configured in rach-ConfigCommon for PRACH transmission on ROs in SBFD symbols
· If RACH configuration Option 2 is supported, the PRACH power control parameters configured in additional RACH configuration, e.g., rach-ConfigCommonSBFD, can be used for PRACH transmission on ROs in SBFD symbols
· FFS which PRACH power control parameters can be separately configured, e.g., preambleReceivedTargetPower, preambleTransMax and powerRampingStep.

	Xiaomi
	Proposal 13: Separate PRACH power control parameters configuration in SBFD symbols and non-SBFD symbols may be needed to enable gNB-gNB CLI and UE-UE CLI mitigation if RA in SBFD symbols is supported.

	Korea Testing Laboratory
	Proposal 6. For SBFD-aware UEs in RRC CONNECTED state, distinguish power control parameters (e.g., PREAMBLE_RECEIVED_TARGET_POWER) for SBFD and non-SBFD symbols.
Proposal 7. For SBFD-aware UEs in the RRC CONNECTED state, consider PRACH repetition gain and antenna configuration to set power control parameters for SBFD and non-SBFD symbols.

	NEC
	[bookmark: _Hlk161932157]Proposal 8:
· Power control for PRACH enhancements on SBFD symbols should be considered.

	Fujitsu
	Proposal 1: It is beneficial to have separate configuration/parameter of maximum PRACH transmission power and preambleReceivedTargetPower to mitigate the CLI.

	Apple
	Proposal 9: Separate PRACH power control parameters are configured for transmission in SBFD symbols

	Panasonic
	Proposal 6: Discuss CLI handling scheme for PRACH transmission.

	Nokia, NSB
	[bookmark: _Toc163204918]Proposal 9. RAN1 to considers a separate power configuration for Msg1 transmissions on SBFD symbols.

	Lenovo
	Proposal 5: Separate power control parameters are supported for PRACH transmission in SBFD symbols and non-SBFD symbols.

	Qualcomm
	Proposal 11:  RAN1 to discuss the design objectives and motivations for separate PRACH Power control parameters including preamble received target power, preamble power ramping steps and a limit on transmit power for PRACH transmission in SBFD symbols.

	NTT DOCOMO
	Proposal 7: Further study the necessity of separate PRACH power control parameters configurations.

	LGE
	Proposal 11. RAN1 to consider PRACH power control parameters for PRACH transmission on SBFD symbol and non-SBFD symbol.  
Proposal 12. RAN1 to discuss whether separated PRACH power control parameters are needed.



PRACH resource selection and subsequent transmission
	Company
	PRACH resource selection related proposals

	Huawei, HiSilicon
	Proposal 6: Consider the following options for PRACH resource selection for SBFD aware UEs
· Option 1: The SBFD aware UEs cannot use the PRACH resources for non-SBFD aware UEs
· Option 2: The SBFD aware UEs can use the PRACH resources for non-SBFD aware UEs  
· Option 2-1: An SBFD aware UE shall always use the PRACH resources for non-SBFD aware UEs in the first PRACH attempt and in the next RACH attempt after failure, i.e., switching is not allowed
· Option 2-2: An SBFD aware UE first selects a new PRACH resource in the first PRACH attempt and selects the PRACH resources for non-SBFD aware UEs in the next RACH attempt after failure or the other way around, i.e., switching is allowed
Proposal 7: The PRACH resources configured for non-SBFD aware UEs can be used by SBFD aware UEs
· FFS detailed PRACH selection rules between SBFD symbols and non-SBFD symbols and within SBFD symbols

	ZTE
	Proposal 13: If a valid RO in SBFD symbols is selected for the PRACH transmission, it is better to limit the subsequent uplink transmissions during the RACH procedure also in the SBFD symbols. 

	OPPO
	Proposal 9: RAN 1 further discusses whether the symbol type can be changed between PRACH initial transmission and the corresponding re-transmission, with the following options:
· Option 1: The initial PRACH transmission and is re-transmissions are restricted to a same type (SBFD vs. non-SBFD) of symbols;
· Option 2: UE can change the symbol type (SBFD vs. non-SBFD) between each of an initial PRACH transmission and its re-transmissions. 
· FFS how to handle the power ramping counter

	Tejas
	Proposal 7: New rule is required for SBFD aware UE to transmit RACH in both SBFD RO and non SBFD RO.
Proposal 8: SBFD UE will attempt PRACH transmission first in the SBFD RO only. If RACH attempts cross the maximum allowed steps, then only SBFD UE will attempt RACH transmission in RO of non SBFD symbols.  
Proposal 9: If RACH attempt in SBFD RO is unsuccessful, allocating UL resource for the UE in SBFD sub band can be further investigated.

	MediaTek
	Proposal 3: [bookmark: _Hlk163056942]Define the following new rules to allow/disallow PRACH transmission on SBFD symbols.
· Rule 1: UE can transmit PRACH on SBFD symbols only for certain PRACH configurations/formats. 
· Rule 2: UE can transmit PRACH on SBFD symbols only if the PRACH transmit power is below a defined transmit power threshold.
· Rule 3: UE can transmit PRACH on SBFD symbols only if the PRACH occasion is below a predefined frequency offset form the centre of the uplink subband.

	ITRI
	Proposal 3: 
· If the additional RACH configuration is configured, SBFD-aware UEs should follow it for the RACH procedure.

	Apple
	Proposal 10: RACH re-attempt should be in the SBFD symbols as the first PRACH transmission.

	Nokia, NSB
	[bookmark: _Toc163204915]Proposal 6. A SBFD-aware UE indicates its capability, if needed, by selecting RO from a set of ROs in SBFD symbols.  

	Qualcomm
	Proposal 10:  For CBRA, to reduce the latency for PRACH (re)-transmission for SBFD-aware UE, the UE can select the nearest RO, either the SBFD-RO or TDD-RO.





 Summary
PRACH repetition
	Agreement
For SBFD aware UEs in RRC CONNECTED state, at least PRACH without repetition is supported in SBFD symbols.
· FFS PRACH repetition in SBFD symbols.
· FFS PRACH repetition across SBFD symbols and non-SBFDs symbols.



Regarding the PRACH repletion, companies’ views are summarized as the following:
· Support: Huawei, HiSilicon, InterDigital, ZTE, vivo, Samsung, Tejas, China Telecom, Langbo, Xiaomi, Ericsson ITRI, Panasonic, Nokia, NSB, Lenovo, Sony, NTT DOCOMO, LGE, Google
· Only/At least in SBFD symbols: Huawei, HiSilicon, Langbo, MediaTek, Korea Testing Laboratory, NTT DOCOMO
· Support Both in SBFD symbols only and across SBFD symbols and non-SBFD symbols: InterDigital, ZTE, Xiaomi, Ericsson (configurable), Nokia, NSB, Lenovo
· FFS: vivo, Samsung, LGE

Most companies support PRACH repetition for further converge enhancement. Some companies think the PRACH repetition can be postponed after the finalization of RACH resource configuration. 

Regarding the whether the PRACH repetition can across SBFD symbols and non-SBFD symbols, the views are diverged. 
· Reasons for not support PRACH repetition across SBFD symbols and non-SBFDs symbols: more specification effort, time-domain overlap between different PRACH occasion sets which may cause network cannot identify the number of repetitions and the PRACH occasion index of each PRACH transmission.

Considering whether SBFD-aware UEs can use the ROs in non-SBFD symbols is still under discussion in issue#1-2, moderator suggests the initial proposal 1-3-1.

PRACH power control
Similar to last RAN1 meeting, some companies [InterDigital, ZTE, OPPO, Tejas, Samsung, China Telecom, Langbo, CMCC, Xiaomi, Korea Testing Laboratory, NEC, Fujitsu, Apple, Nokia, NSB, Lenovo] propose to support different PRACH power control parameters in SBFD symbols and non-SBFD symbols similar as other UL channels discussed in AI 9.3.1 to adapt the different gNB antenna architectures/interference situation or reduce the CLI impact caused by PRACH transmission. Thus, moderator suggests the initial proposal 1-3-2.


PRACH resource selection and subsequent transmission
Some companies raise the issue that whether SBFD-aware UEs can use both ROs in SBFD symbols and non-SBFD symbols and whether the subsequent transmission, e.g., PRACH retransmission is restricted in the same symbol type or can be in different symbol type. This issue is also related to the RACH configuration in issue#1-2, moderator suggests to defer the discussion after the solution of RACH configuration is clearer. 
 1st Round Proposals
Initial proposal 1-3-1 (open):
For SBFD aware UEs in RRC CONNECTED state, at least PRACH repetition in SBFD symbols is supported.
· FFS PRACH repetition across SBFD symbols and non-SBFDs symbols.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	China Telecom
	 Support. We also support PRACH repetitions across SBFD symbols and non-SBFD symbols.
Minor revision on FFS part: FFS PRACH repetition across SBFD symbols and non-SBFDs symbols.

	Xiaomi
	We are fine with the proposal. For better leverage the advantage of SBFD operation, we support PRACH repetition across SBFD symbols and non-SBFD symbols.

	New H3C
	OK in general

	ZTE
	Support

	Tejas
	We support the proposal. RACH repetition will help in reducing the requirement of received target RACH power and which in turn will help in reducing UE-UE CLI (while maintaining the same RACH coverage).

	InterDigital
	Support the proposal and we support PRACH repetition across SBFD symbols and non-SBFDs symbols.

	Huawei, Hisilicon
	We are fine with this proposal.

	OPPO
	Fine with us. 

	Fujitsu
	OK in general. Further dicsussion may be better after determining RO validation rules with no repetition.

	Ericsson
	Support. We also support configurability of PRACH across SBFD and legacy ROs for a single PRACH configuration.

	QC
	We are supportive for PRACH repetition. However, we believe it is too early to support at this moment before RAN1 finalizes the options for RACH configuration. 

	DOCOMO
	Support the proposal.

	Samsung
	Support

	Apple
	OK with this proposal.

	LGE
	Support

	CATT
	Support

	ETRI
	We support the proposal. Regarding FFS, we think that it is a still FFS whether a single repetition may or may not be across both symbol types. 

	Sony
	Support.  We support for both cases and perhaps we can make a general statement and leave the details whether it is restricted to SBFD symbols or not, i.e.:
For SBFD aware UEs in RRC CONNECTED state, PRACH repetition is supported.
· FFS PRACH repetition details.


	Nokia
	We are fine with the proposal. Regarding the FFS, the benefit of splitting repetitions in SBFD symbols and repetitions on non-SBFD symbols for SBFD-ware UEs is unclear. In contrast, such splitting may further introduce unnecessary implementation issues and specifications efforts. Indeed, in such case both gNB and UE may need to handle two groups of repetitions and UE behaviors on handling the counting of the repetitions should also be unnecessarily changed. Therefore, we support PRACH repetition across SBFD symbols and non-SBFDs symbols.

	Lenovo
	 Support. We also support to have PRACH repetition across SBFD symbols and non-SBFD symbols.

	ITRI
	Fine with the proposal.

	Transsion
	Support

	Sharp
	We are fine with the proposal.

	Langbo
	Support



Initial proposal 1-3-2 (open):
For RACH configuration Option 2, for PRACH transmission of SBFD aware UEs in RRC CONNECTED state, support separate PRACH power control parameters configuration in SBFD symbols and non-SBFD symbols.
· FFS details, e.g., preamble target receive power, power ramping step size, etc

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	China Telecom
	Generally support.

	Xiaomi
	Support.

	New H3C
	OK in general

	ZTE
	Support. 

	Tejas
	Support the proposal 1-3-2. Having configuration related to preamble target power, power ramping step and maximum RACH attempts will help in reducing UE-UE CLI.

	InterDigital
	Support the proposal.

	Huawei, Hisilicon
	We are fine with this proposal.

	OPPO
	Support

	Fujitsu
	Support.

	Ericsson
	Support.

	QC
	Support. 
However, we would like to discuss what are the objectives for different PC as the design will be different. For example. To mitigate the inter-UE CLI, we should avoid high Tx power in SBFD-ROs. And to mitigate the inter-gNB CLI, higher UL PC settings are needed to compensate for the worse link quality.
· FFS: design objectives for separate PRACH PC parameters
· FFS details, e.g., a threshold on maximum transmit power, preamble target receive power, power ramping step size, etc

	DOCOMO
	We prefer to discuss the issue after the solution of RACH configuration is clearer. If separate PRACH configuration is applied, it is straightforward that separate power control parameters can be configured. We don’t need to spend additional effort on discussing this issue.

	Samsung
	Support

	Apple
	OK with this proposal.

	LGE
	Support. But we have a question about treatment of separated parameters. Is this separately discussed with separated PRACH configuration? Comparing with PRACH configuration, PRACH power control parameters are indicated by almost same IE ‘RACH-ConfigGeneric’ which result in almost same spec impact with PRACH configuration.

	WILUS
	We are fine with this proposal.

	CATT
	We think it may be premature to discuss this. In proposal 1-2-5, Alt 2-1 invalid ROs in non-SBFD symbols for SBFD-aware UEs in which case no separate power control is needed.

	ETRI
	Support the proposal.

	Sony
	Similar view with CATT & DOCOMO.  It will be good to revisit this once the RO configuration is clearer.

	Nokia 
	Support

	Lenovo
	Support

	ITRI
	Support

	Transsion
	Support

	Sharp
	We are fine with the proposal.

	Langbo
	Support



Issue#1-4: Msg2/Msg3/Msg4 PDCCH enhancement (4-step RA)
 Submitted proposal
	Company
	Proposals

	TCL
	Observation 8: Configuring the RAR window until the next occasion where non-SBFD DL symbols are available may increase the latency of the random access procedure and may not achieve the objectives of the random access in SBFD symbols.
Proposal 5: RAN1 to study the reception of Msg2 in the SBFD symbols. 
Observation 9:  Using the FH range specified in the existing specification for Msg3 in the UL subband could cause the second hop to be mapped outside the UL subband in SBFD symbols. 
Proposal 6: Study separate parameters for Msg3, such as FDRA for PUSCH and FH, in SBFD and non-SBFD symbols. 

	Huawei, HiSilicon
	Observation 4: Solutions for PDSCH and PUSCH discussed in AI 9.3.1 can be reused for Msg2/Msg4 PDSCH and Msg3 PUSCH respectively with necessary modification.

	Spreadtrum, BUPT
	Proposal 10. [bookmark: OLE_LINK99]For a CORESET associated with Type-1 CSS, whether or not it can overlap with the boundary of a DL subband in SBFD symbols follow the discussion in 9.3.1.
Proposal 11. MSG 2 reception can be postponed the discussion until there is clear conclusion that CORESET associated with Type-1 CSS can overlap with boundary of DL subband.
Proposal 12. For MSG 3 transmission, the frequency hopping in SBFD symbols follow the discussion in 9.3.1.
Proposal 13. For SBFD aware UEs in RRC CONNECTED state, MSG3 with repetition is supported in SBFD symbols. 

	vivo
	[bookmark: _Ref157098030]Proposal 7: It can be discussed whether a single configuration or separate parameters configuration are used for Msg.3 PUSCH transmission power determination.
[bookmark: _Ref157097862][bookmark: _Ref157437562][bookmark: _Ref162879169]Observation 9: For Msg.3 PUSCH, the frequency of second hop may exceed the frequency range of SBFD symbols if the existing frequency offset determination is maintained.
[bookmark: _Ref157098065]Proposal 8: It can be discussed whether a single or separate configuration can be used for PUCCH carrying HARQ-ACK for Msg. 4 transmission between SBFD symbols and non-SBFD symbols.
[bookmark: _Ref157097863]Observation 10: PUCCH carrying HARQ-ACK for Msg. 4, PUCCH resource of a hop may collision with DL SB or GB if the existing PRB index determination maintains.

	OPPO
	Proposal 10: For Msg3 (re)transmission with frequency hopping in SBFD symbols, the frequency offset for the second hop and/or the number of bits of  are determined based on the UL subband size (the size of UL usable PRBs). 

	CATT
	Proposal 11: Reuse the enhancements on DL receptions in non RACH procedure for Msg2 and Msg4 PDSCH if needed.
Proposal 12: The enhancements on PUSCH transmission in non RACH procedure can be reused for Msg3 PUSCH with or without frequency hopping.
Proposal 13: Update the definition of available slot counting by taking the subband frequency location into account in SBFD symbols for Msg3 repetition.

	Samsung
	Proposal 13: For RACH Msg.2 reception by SBFD-aware UEs in the SBFD DL subband, further consider both common and dedicated CORESET/Search Space Set configuration and RA-RNTI/C-RNTI.
Proposal 14: For SBFD-aware UEs, support enhancements to UL frequency resource allocation and frequency hopping behavior for transmission of RACH Msg.3 (PUSCH) and PUCCH A/N associated with RACH Msg.4 (PDSCH).

	Langbo
	Proposal 10: Support PRACH/Msg3 repetition in SBFD symbols while PRACH repetition cannot be across SBFD symbols and non-SBFDs symbols in Rel-19.
Proposal 11: RAN1 to discuss solutions to address the problem of mismatched spatial setting when a Msg2/MsgB transmission and its spatially associated SSB/CSI-RS/PDCCH order are of different symbol types (SBFD symbol vs non-SBFD symbol).

	CMCC
	Proposal 10: The interpretation of frequency domain resource allocation in UL grant provided by RAR and the frequency offset of the second hop of Msg3 PUSCH provided in Table 8.3-1 in TS 38.213 should be determined based on size of SBFD UL subband if Msg3 is transmitted in SBFD symbols.
Proposal 11: Separate power control parameters can be configured for Msg3 transmission in SBFD symbols and non-SBFD symbols.
· FFS which parameters can be separately configured, e.g., msg3-DeltaPreamble and msg3-Alpha.

	MediaTek
	Proposal 7: [bookmark: _Hlk163057012]Define new rules for Msg3 transmission on SBFD symbols to address CLI issues in CBRA operation
· Similar rules as the one presented in Proposal 3 can be adopted.
Proposal 8: Support separate frequency domain allocations for Msg3 repetitions and/or frequency hopping on non-SBFD symbols.

	Xiaomi
	Proposal 8: RAN1 needs to clarify that only the RBs contained in DL subband are available RBs for PDSCH in SBFD symbols. 
Proposal 9: If frequency hopping is enabled for Msg3 PUSCH, further study the mechanisms to guarantee hop located in SBFD slot does not exceed UL subband. The following aspects could be considered as starting point:
· FH offset applied to SBFD symbols and non-SBFD symbols with updating FH formula, e.g., mod operation is based on total number of UL RBs in SBFD symbols and non-SBFD symbols, respectively.
· The frequency hopping pattern in time domain is determined per slot type or across different slot types.

	NEC
	[bookmark: _Hlk161932150]Proposal 7:
For Msg3 PUSCH enhancements, the following aspects can be considered.
· PUSCH frequency hopping offset can be based on the UL subband size.
· PUSCH repetition transmission across SBFD symbols and non-SBFD symbols

	Ericsson
	Proposal 13 [bookmark: _Toc163239667]RAN1 to discuss the justification of DL/UL subband support for Msg2, 3, 4.
Proposal 14 [bookmark: _Toc163239668][bookmark: _Toc163219960][bookmark: _Toc163219965][bookmark: _Toc163219964][bookmark: _Toc163219958][bookmark: _Toc163219957][bookmark: _Toc163219963][bookmark: _Toc163219961][bookmark: _Toc163219959][bookmark: _Toc163219962]For RACH-specific enhancements of Msg2, 3, 4 await further progress in AI 9.3.1. 

	Apple
	Proposal 8: Msg3 PUSCH and its retransmission can be scheduled in the SBFD sub-band.

	Sharp
	Proposal 8: For msg3 PUSCH, in frequency hopping offset determination,  is set to the value of the size of UL subband.
Proposal 9: Msg3 PUSCH repetition is supported in UL subbands.

	Qualcomm
	Proposal 13:  The reception of MSG2/4 in SBFD symbols should follow the same design approach for PDSCH reception (Type 1 FDRA) in SBFD symbols in AI 9.3.1
Proposal 14: RAN1 to discuss how to enable efficient Msg3 PUSCH frequency hopping in the UL-subband of SBFD symbols.
Proposal 15:  RAN1 to discuss the design objectives and motivations for separate MSG3 power control parameters in SBFD and non-SBFD symbols including separate Po.
Proposal 16:  MSG3 repetition across SBFD and/or non-SBFD symbols should follow the same design approach for PUSCH repetition Type-A in AI 9.3.1.

	NTT DOCOMO
	Proposal 8: For Msg 2 and Msg 4 PDSCH reception in DL subband(s), wait for progress in AI 9.3.1.
Proposal 9: For Msg3 PUSCH and Msg4 HARQ-ACK PUCCH frequency resource allocation, frequency hopping and power control, wait for progress in AI 9.3.1.

	LGE
	Proposal 13. RAN1 to need to keep the discussion on RA specific or RA optimized behaviors for SBFD aware UE.
· Enhancements on the interpretation on the frequency domain resource assignment field and/or frequency hopping behaviors for Msg 3 PUSCH in SBFD UL subband in SBFD symbol.
· Enhancements on the frequency hopping behaviors for Msg4 HARQ-ACK PUCCH in SBFD UL subband in SBFD symbol.



 Summary
	Agreement
For SBFD-aware UEs in RRC CONNECTED state, at least further study whether/how to enable Msg2, Msg3 and Msg4 related transmission/reception in SBFD symbols taking into account the following aspects:
· Msg2[/Msg4 PDSCH] reception in DL subband(s)
· Msg3 PUSCH[/Msg4 HARQ-ACK PUCCH] frequency resource allocation and frequency hopping
· Msg3 repetition
· Msg3 PUSCH[/Msg4 HARQ-ACK PUCCH] power control
· FFS whether/how gNB to identify whether a UE is SBFD aware UE or non-SBFD aware UE
Note: Strive to make progress in accordance to the discussion in AI 9.3.1.



In last RAN1 meeting, we agreed a high-level agreement about the enhancement of other procedures in random access. Companies provide some further solutions in this meeting and most of them prefer to follow the progress in AI 9.3.1, considering the situation, moderator suggests to defer the discussion in this issue after more progress is made in AI 9.3.1.
Issue#1-5: 2-step RACH enhancement
 Submitted proposal
	Company
	Proposals

	Xiaomi
	Proposal 10: For SBFD aware UE, valid PUSCH occasion can locate on SBFD symbols, and the definition of valid PUSCH occasion in SBFD slot as below can be considered as starting point: 
· If a SBFD aware UE is not provided tdd-UL-DL-ConfigurationCommon, PUSCH occasion is valid if it does not overlap in time and frequency with any valid RO, does not precede a SS/PBCH block in the PUSCH slot, starts at least  symbols after a last SS/PBCH block reception symbol, is fully contained within UL subband on SBFD symbols, and not across SBFD symbols and non-SBFD symbols.
· If a SBFD aware UE is provided tdd-UL-DL-ConfigurationCommon, PUSCH occasion is valid if it does not overlap in time and frequency with any valid RO, does not precede a SS/PBCH block in the PUSCH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, is fully contained within UL subband on SBFD symbols, and not across SBFD symbols and non-SBFD symbols.

	NEC
	[bookmark: _Hlk161932215]Proposal 12:
· The following aspects should be considered for 2-step RACH enhancements on SBFD symbols:
· PO configuration and valid determination in the UL subband of SBFD symbols
· The RO mapping relationship with PRU in SBFD symbols 
· Power control for PUSCH for MsgA

	Qualcomm
	Proposal 17: RAN1 to discuss the following two design options for  msgA PRACH/PUSCH configurations for SBFD random access operation.
· Single msgA PRACH /PUSCH configuration for both legacy and SBFD-aware UE with ROs/POs in both UL and SBFD symbols.  
· SBFD-aware UEs are configured with additional msgA PRACH/PUSCH configuration.
Proposal 18:  RAN1 to discuss the determination of valid PUSCH occasions (PO) in the uplink subband of SBFD symbols.

	NTT DOCOMO
	Proposal 12: For Type-2 RACH, support two separate Msg A PRACH configurations, including one legacy Msg A PRACH configuration and one additional Msg A PRACH configuration. 
· Msg A ROs in UL subband in SBFD symbols configured by the additional Msg A PRACH configuration are determined as valid Msg A ROs.
· SBFD aware UE can use the valid Msg A ROs in SBFD symbols configured by the additional Msg A PRACH configuration and valid Msg A ROs in non-SBFD symbols configured by the legacy Msg A PRACH configuration. 
· Support separate SSB-to-RO mapping between valid Msg A ROs in SBFD symbols configured by the additional Msg A PRACH configuration and valid Msg A ROs in non-SBFD symbols configured by the legacy Msg A PPRACH configuration.

Proposal 13: For Type-2 RACH, support two separate Msg A PUSCH configurations, including one legacy Msg A PUSCH configuration and one additional Msg A PUSCH configuration. 
· Msg A POs in UL subband in SBFD symbols configured by the additional Msg A PUSCH configuration are determined as valid Msg A POs.
· Valid Msg A ROs in SBFD symbols configured by the additional Msg A PUSCH configuration are mapping to valid POs in SBFD symbols configured by the additional Msg A PUSCH configuration.
· Valid Msg A ROs in non-SBFD symbols configured by the legacy Msg A PUSCH configuration are mapping to valid POs in non-SBFD symbols configured by the legacy Msg A PUSCH configuration.




Issue#2: Random access in IDLE/INACTIVE mode 
Issue#2-1: Justification to support RA in IDLE/INACTIVE mode 
 Submitted proposal
	Company
	Proposals

	TCL
	Proposal 10: Support random access in SBFD symbols for UEs in RRC idle/inactive mode. 

	Huawei, HiSilicon
	Observation 6: For indoor scenarios, random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode work well due to insignificant gNB-to-gNB CLI and UE-to-UE CLI.
Observation 7: For Urban Macro scenario, random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode may result in gNB-to-gNB CLI and UE-to-UE CLI, which can be alleviated by the enhancements proposed for UEs in RRC_CONNECTED mode.
Proposal 8: Support random access in SBFD symbols for UEs in RRC_IDLE/INACTIVER mode and allow gNB to enable/disable random access in SBFD symbols for UEs in RRC_IDLE/INACTIVER mode.

	Spreadtrum, BUPT
	Observation 1: In Urban Macro scenario for FR1, the mean DL Average-UPT loss caused by PRACH CLI can be more than 10% in Opt 6.
Observation 2: In Urban Macro scenario for FR1, the mean DL Average-UPT loss increases when ROs are put at the edge of UL subband compared with ROs in the middle of UL subband.
Proposal 14. For PRACH transmission in IDLE/INACTIVE mode, restrictions at least as follow should be taken into account:
· The number of resources in frequency/time domain for PRACH transmission
· The frequency location of resource for PRACH transmission

	InterDigital
	Proposal 8. Support random access in SBFD symbols for UEs in RRC-IDLE/INACTIVE mode.
Proposal 9. In cell selection or initial access, support indicating cells’ support on SBFD operation (e.g., in SIB1) to be used for cell ranking by SBFD-aware UEs. 
Proposal 10. Support prioritization rules for selecting the cells that support SBFD operation based on RSRP or potential CLI, during initial access or cell selection procedures for SBFD-aware UEs in RRC-IDLE/INACTIVE modes. 

	ZTE
	[bookmark: OLE_LINK1]Observation 9: The UE-to-UE CLI caused by PRACH transmission to DL reception can be mitigated by some implementation means. 
Observation 10: Most of mechanisms can be reused in SBFD random access RRC IDLE/INACTIVE mode after the standardization of SBFD random access in RRC CONNECTED mode is completed. Only few additional standardization work is expected. 
Proposal 14: RAN1 supports SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access.

	vivo
	[bookmark: _Ref156902309]Proposal 10：For RA in RRC_IDLE/INACTIVE mode, at least SBFD time/frequency resources should be provided to UEs with SBFD capability by SIB.    
Proposal 11: Strive for unified solution for RA in RRC_CONNECTED mode and RRC_IDLE/INACTIVE mode.

	OPPO
	Observation 2: The UE-to-UE CLI as well as gNB-to-gNB CLI caused by CBRA are more severe and less predictable than those caused by CFRA, while CBRA is the only choice in RRC IDLE/INACTIVE mode except for on-demand SI.
Observation 3: Given less sufficient study in SI, it can be risky to let UE perform autonomous CBRA without ever a possibility of dedicated control. Meanwhile, even if RACH in SBFD symbols is not supported in RRC IDLE/INACTIVE state, the SBFD gain upon RACH procedure, such as lower collision probability and correspondingly lower latency due to less collision, is still available to RACH in RRC_IDLE/INACTIVE.

	CATT
	[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Proposal 15: Support SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access.
· Common design can be used for random access in SBFD symbols by UEs in both in RRC_CONNECTED mode and in RRC_IDLE/INACTIVE mode.

	Samsung
	Proposal 4: For SBFD-aware UEs in RRC_IDLE/INACTIVE modes, support random access in SBFD symbols.

	China Telecom
	Proposal 1: Support SBFD operation in RRC_IDLE/INACTIVE mode for RA.

	Langbo
	Proposal 13: Support PRACH transmission in SBFD symbols for SBFD-aware UEs in RRC_IDLE/INACTIVE mode.

	CMCC
	Proposal 1: Support to specify SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access. 

	MediaTek
	Observation 16: [bookmark: _Ref158996869]Similar issues exist for CBRA procedure both in RRC CONNECTED and RRC IDLE/INACTIVE mode. The same solutions adopted for CBRA in RRC CONNECTED mode can be reused to enable random access in RRC IDLE/INACTIVE mode.
Proposal 11: Support random access operation in RRC IDLE/INACTIVE mode by adopting the same solutions for CBRA operation in RRC CONNECTED mode.

	Xiaomi
	Proposal 12: For SBFD aware UEs in RRC_IDLE/INACTIVE state, PRACH transmission in SBFD symbols is supported.

	Transsion Holdings
	Proposal 4: Support random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode.

	SK Telecom
	1. In order to extend uplink coverage in mid band TDD and support the PRACH operation defined in 3GPP specifications, we propose that PRACH in SBFD includes RRC IDLE/INACITVE mode in normative work in R19.

	NEC
	Proposal 1:
· Random access in RRC_IDLE/INACTIVE mode for SBFD operation can be supported.

	Ericsson
	Proposal 16	Specifying suitable RO locations may be critical for UEs’ ability to perform initial access at long range and/or in poor coverage.

	ASUSTeK
	Proposal 4: Supporting SBFD operation for RRC idle/inactive mode UE for random access is justified from RAN1 perspective and recommend RAN Plenary to start the corresponding normative work after RAN#104. 

	Panasonic
	Proposal 2: If option 1 of single RACH configuration is used, support PRACH in SBFD symbols for SBFD aware UEs in RRC_IDLE/INACTIVE mode. If option 2 of two separate RACH configurations, additional RACH configuration can be limited to RRC_CONNECTED and can be configured by dedicated RRC signaling.

	Nokia, NSB
	[bookmark: _Toc163135768]Observation 11. As observed in the sections 3.1, and 3.2, the support of SBFD operation in RRC_IDLE/INACTIVE mode for random access reduces the random access latency, reduces the PRACH collision probability, improve the coverage of PRACH and Msg3 and extend the cell range coverage. Besides, the UE-to-UE CLI caused by PRACH transmission in UL subband in SBFD symbols is insignificant as described above.
[bookmark: _Toc163204911]Proposal 2. RAN1 supports SBFD operation in RRC_IDLE/INACTIVE mode for initial access.
[bookmark: _Toc163204912]Proposal 3. RAN1 to strive for a unified solution for RRC_IDLE and RRC_CONNECTED modes, which would help reducing redundant discussions for future meetings and having less specification impacts.

	Lenovo
	Proposal 6: Random access in UL subband for SBFD-aware UEs in RRC_IDLE/INACTIVE mode should be supported in Rel-19. 

	Sony
	Proposal 8: Support SBFD for RACH in Idle Mode/Inactive State.

	ETRI
	Proposal 9: Support a unified design between connected mode RA and non-connected mode RA for SBFD UEs

	Sharp
	Proposal 5: CBRA in RRC IDLE mode UEs is supported.
Proposal 6: SIB1 includes SBFD configurations.

	Qualcomm
	Proposal 19: To reduce the impact of inter-UE CLI during SBFD random access operation, if any, RAN1 to discuss the following solutions: 
· Limitation on the maximum Tx power of PRACH/PUSCH in SBFD symbols. 
· Introducing a RSRP threshold of the measured SSB RSRS.
· Mechanisms for the SBFD-aware UE to derive/measure the CLI impact in SBFD ROs before uplink transmission.  
Proposal 20: Support SBFD random access operation for RRC Idle/Inactive UEs. The design of SBFD random access operation for RRC Idle/Inactive should leverage the same RACH design of for RRC-Connected UE with the following consideration:
· SIB indication of the time/freq. locations of the SBFD
· SIB indication of the additional PRACH parameters for SBFD-aware UE, if any. 

	NTT DOCOMO
	Proposal 14: For UEs in RRC idle/in-active mode,
· FFS whether to support PRACH in SBFD symbols.
· Support Msg 2, Msg 3, Msg 4 or Msg B related transmissions/receptions in SBFD symbols. 

	LGE
	Proposal 15: RAN1 to recommend normative work for SBFD random access for SBFD aware UE in RRC IDLE/INACTIVE mode.

Proposal 16: RAN1 to discuss RACH configuration relevant signal via SIB1 to enable PRACH transmission in SBFD symbols for both a SBFD aware UE in RRC_IDLE/INACTIVE mode and a SBFD aware UE in RRC_CONNECTED mode. 


	Google
	Proposal 6: Random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode is to be supported in Rel-19

	WILUS
	Proposal 1: We support to specify SBFD operation of UE in RRC_IDLE/INACTIVE mode for random access.

	Tejas
	Proposal 15: Allow Random Access operation in SBFD symbols for UE’s in RRC_IDLE/RRC_INACTIVE mode.



 Summary
The following conclusion was made in RAN1#116.
Conclusion
If PRACH is allowed in SBFD symbols for SBFD-aware UEs in RRC_IDLE/INACTIVE mode, RAN1 observed the following:
· The benefits include at least one or more of the following:
· reduced random access latency
· reduced PRACH collision probability or allowing more contiguous frequency resources for PUSCH in UL slots
· improved coverage of PRACH with sparse UL resources
· increased cell range of PRACH with sparse UL resources
· PRACH transmissions in UL subband in SBFD symbols may cause UE-to-UE CLI (similar to the case of RRC connected mode UEs) for some deployment scenarios. Initial studies based on two companies’ evaluation results, the DL performance degradation due to UE-to-UE CLI caused by PRACH transmission in SBFD symbols is not significant for indoor office scenario and Urban Macro scenario.

In this meeting, many companies discuss whether to support random access in SBFD symbols for UE in RRC_IDLE/INACTIVE mode
· Support：TCL, Huawei, HiSilicon, (Spreadtrum, BUPT) (Under some restrictions), InterDigital, ZTE, vivo, CATT, Samsung, China Telecom, Langbo, CMCC, MediaTek, Xiaomi, Transsion Holdings, SK Telecom, NEC, Ericsson (Specifying suitable RO locations), ASUSTeK, Panasonic (Only RACH configuration option 1), Nokia, NSB, Lenovo, Sony, ETRI, Sharp, Qualcomm, NTT DOCOMO (support msg2/3/4, FFS PRACH), LGE, Google, WILUS, Tejas

· FFS: OPPO (There was no sufficient study and no conclusion in Rel-18 SI phase for CBRA-related UE-UE CLI and CBRA-related gNB-gNB CLI. The improvements of RACH latency and coverage are more meaningful in RRC_Connected state than in RRC_IDLE/INACTIVE. Even if RACH in SBFD symbols in RRC IDLE/INACTIVE mode is dropped, the SBFD gain upon RACH procedure, such as lower collision probability and correspondingly lower latency due to less collision)

Almost all the companies support to specify random access for idle/inactive UEs. Considering the situation, moderator suggests initial proposal 2-1-1.
 1st Round Proposals
Initial proposal 2-1-1 (open):
Support random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode. 

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	China Telecom
	Support.

	Xiaomi 
	Support.

	New H3C
	OK in general

	ZTE
	Support

	Tejas
	We support this proposal 2-1-1. This enables SBFD capable UE to initiate a RACH in RRC_IDLE/INACTIVE mode using SBFD symbols. This will help in reducing initial access latency.

	SK Telecom
	Support

	InterDigital
	Support the proposal. 
Supporting and discussing the RACH in SBFD symbols for UEs in RRC-IDLE/INACTIVE along with RACH for UEs in RRC-CONNECTED can prevent from future redundant discussions.

	Huawei, Hisilicon
	We are fine with this proposal.

	OPPO
	We would like to explore the options after the proposal is agreed, and here is what we can collect from the summary and the contributions: 
· Alt-1: No additional CLI handling is needed, given there were company evaluations showing that the CLI impact to DL performance is small. 
· Alt-2: Additional CLI handling is needed by gNB’s scheduling DL reception of victim UE to other resources but without any action being taken on aggressor UE that is in RRC_IDLE/INACTIVE state. 
· Alt-3: Additional CLI handling is needed by gNB adjusting RA parameters used by UE in RRC_IDLE/INACTIVE state to mitigate the CLI. 

For Alt-1, we noticed that the current evaluation that claims small CLI impact from CBRA in RRC_IDLE assumes only a small number of RO slots (1~2) in a relatively large number of SBFD slots (8).  The figure below shows the average DL-UPT is collected from 8 SBFD slots where only 1 or 2 slots has CLI from PRACH. In other words, the actual CLI impact due to PRACH might be misinterpreted because it may be averaged out by more number of SBFD slots not having RO.  
[image: ]
For both Alt-2 and Alt-3, CLI needs to be measured before gNB takes any action on victim UE side (Alt-2) or aggressor UE side (Alt-3). However, the CLI caused by PRACH in RRC_IDLE (mostly CBRA) could be irregular due to its autonomous nature and unknown number of UEs in RRC_IDLE, which makes one CLI measurement taken/reported at one moment not to mean much for CLI level at another moment. 

Additionally for Alt-2, we do not think it is the right way in communication system to do nothing on aggressor and let the victim UE to give a way to the aggressor UE, especially there is certain case where the victim UE cannot report to gNB its victim role, for example, the victim UE is also in RRC_IDLE/INACTIVE state. 

Additionally for Alt-3 in which gNB implementation may perform certain protective adjustments upon RA parameters in RRC_IDLE and such protective adjustments usually make the CLI less severe but the PRACH performance worse, because quite some companies prefer to have unified solution for RA in RRC_Connected and RA in RRC_IDLE, which may mean to make both in the same RA resource pool with the same set of RA configuration parameters in the SIB, then such conservative adjustment upon RA in RRC_IDLE may impact the RA in RRC_Connected as well, since the adjusted RA parameters are also applicable to RRC_Connected. 

With all above reasoning, we are not technically convinced that the introduction of RA in SBFD symbols for RRC_IDLE/INACTIVE is surely a positive move. 

	Fujitsu
	Support.

	Ericsson
	Our support is conditioned on outcome of the CONNECTED mode SBFD RA specification work discussed above. IDLE mode RA is key to cell coverage and range that are crucial network properties. We do not see the point in specifying IDLE mode RA if the SBFD ROs anyway will not be able to support a robust and reliable PRACH performance.

	QC
	Support. Few comments:
5. RAN1 should strive to have similar design as RRC connected state
6. Support SBFD time-frequency locations  broadcast by sib1
7. FFS: gNB identification of SBFD-aware UE

	DOCOMO
	Maybe we can firstly have an agreement on supporting Msg 2, Msg 3, Msg 4 related transmission/reception in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode, as the first step.

	Samsung
	Support

	LGE
	Support

	CATT
	Support

	ETRI
	Support.

	Sony
	Support.

	Panasonic
	We are generally OK with the proposal. RACH configuration aspects discussed in Issue#1-2 (i.e., single configuration in option 1 vs. separate configurations in option 2) would need to be further discussed for RRC_IDLE/INACTIVE mode because SIB1 overhead would increase if option 2 is supported.

	Nokia
	Support.

	Lenovo
	Support

	Sharp
	Support

	Langbo
	Support



Issue#2-2: Msg4 HARQ-ACK PUCCH enhancement (4-step RA)
 Submitted proposal
	Company
	Proposals

	TCL
	Observation 10: By using the existing specification table (Table 9.2.1-1 in TS 38.213) for the transmission of HARQ-ACK of Msg4/MsgB in SBFD symbols, the PUCCH for HARQ-ACK of Msg4/MsgB will be located outside of the frequency resources of the UL subband.

Proposal 7: Define a new table for "cell-specific PUCCH resource common" that can be used for the transmission of HARQ-ACK for Msg4/MsgB in SBFD symbols.

Proposal 8: To establish a new table for the cell-specific PUCCH used for HARQ-ACK transmission of Msg4/MsgB in SBFD symbols, the following options can be considered:
· Option 1: Consider the starting RB of the UL subband as a starting point and keep the existing RB offset values in table 9.2.1-1 in TS 38.213.
· Option 2: Introduce new RB offset values in a new table to align and position the cell –specific PUCCH within the bandwidth of the UL subband. 
Proposal 9: For cell-specific PUCCH in SBFD symbols, consider a separate intra-slot frequency hopping (intra-SlotFH) configuration in PUCCH-configCommon. 

	Huawei, HiSilicon
	Observation 4: Solutions for PDSCH and PUSCH discussed in AI 9.3.1 can be reused for Msg2/Msg4 PDSCH and Msg3 PUSCH respectively with necessary modification.
Observation 5: Separate common PUCCH resource sets on SBFD symbols and non-SBFD symbols and additional frequency offset can be considered for Msg4 HARQ-ACK PUCCH transmission.

	vivo
	Proposal 8: It can be discussed whether a single or separate configuration can be used for PUCCH carrying HARQ-ACK for Msg. 4 transmission between SBFD symbols and non-SBFD symbols.
Observation 10: PUCCH carrying HARQ-ACK for Msg. 4, PUCCH resource of a hop may collision with DL SB or GB if the existing PRB index determination maintains.

	OPPO
	Proposal 11: For PUCCH transmission of HARQ-ACK for Msg4 in SBFD symbols, re-interpret the PUCCH PRB offset with respective to the lowest PRB of the UL subband (UL usable PRBs) and re-interpret the PUCCH frequency resources with respective to the UL subband size (the size of UL usable PRBs).

	CATT
	Proposal 14: Consider enhancements on PUCCH for Msg4 in RACH procedure to ensure PUCCH transmission in UL subband in SBFD symbols. 

	Samsung
	Proposal 14: For SBFD-aware UEs, support enhancements to UL frequency resource allocation and frequency hopping behavior for transmission of RACH Msg.3 (PUSCH) and PUCCH A/N associated with RACH Msg.4 (PDSCH).

	CMCC
	Proposal 12: The interpretation of PRB locations of first hop and second hop for Msg4 HARQ-ACK feedback on PUCCH in SBFD symbols should be determined based on size of SBFD UL subband.
Proposal 13: Separate power control parameters can be configured for Msg4 HARQ-ACK feedback on PUCCH transmission in SBFD symbols and non-SBFD symbols.
· FFS which parameters can be separately configured, e.g., p0-nominal.

	MediaTek
	Proposal 9: Support frequency hopping for PUCCH in response to Msg4 only on non-SBFD symbols
Proposal 10: Support separate FDRA for SBFD and non-SBFD symbols when frequency hopping enabled for PUCCH in response to Msg4.

	NEC
	[bookmark: _Hlk161932178]Proposal 10:
· PUCCH carrying HARQ-ACK for Msg. 4 should be within the UL subband of SBFD symbols.

	ETRI
	Proposal 8: Strive to design a unified design for both connected and non-connected modes provided that non-connected mode supports SBFD operations, and remove bracket for Msg4.

	Sharp
	Proposal 10: For msg4 HARQ-ACK PUCCH, in frequency resource offset determination,  is set to the value of the size of UL subband.

	Qualcomm
	Proposal 22: RAN1 to discuss how to enable efficient PUCCH frequency hopping in SBFD symbols for RRC idle/inactive UE.



 Summary
Companies provide some solutions on the Msg4 HARQ-ACK PUCCH enhancement, similar to issue 1-4, most companies propose to follow the discussion in AI 9.3.1, moderator suggests to defer the discussion on this issue.
Issue#2-3: Additional enhancements to support RA in IDLE/INACTIVE mode
 Submitted proposal
	Company
	Proposals

	ZTE
	Observation 11: Some cell common signals channels are transmitted within the initial DL BWP, for example, SSB, SI message and paging, etc. It is recommended that UL subband configurations do not affect these transmissions. 
[bookmark: OLE_LINK11]Proposal 15: In RRC_IDLE/INACTIVE mode, if the UL subband overlaps with some frequency domain resources of the initial DL BWP, puncturing based solution is supported for DL transmission to minimize the impact on the legacy UEs.

	vivo
	[bookmark: _Ref156902308]Proposal 10：For RA in RRC_IDLE/INACTIVE mode, at least SBFD time/frequency resources should be provided to UEs with SBFD capability by SIB.    

	Tejas
	Proposal 16: Separate PCI and separate RACH power controls parameters need to be provided in SIB message for RRC_IDLE/ RRC_INACTIVE mode SBFD UEs.
Proposal 17: If initial RACH fails in SBFD symbols for a UE in RRC_IDLE/RRC_INACTIVE, then the UE shall attempt RACH transmission in non SBFD symbols.
FFS: How to indicate the failure of RO in SBFD symbols after a successful RO in non-SBFD symbol.

	Samsung
	Proposal 15: For SBFD-aware UEs in RRC_IDLE mode, support an Early Indication mechanism.
Proposal 16: For Early Indication by SBFD-aware UEs in RRC_IDLE mode, further consider the following 2 options:
Option 1: L1-based Early Indication is supported.
Option 2: L3-based Early Indication is supported.

	Ericsson
	The selected PRACH RO (SBFD or legacy) determines what RACH procedure (SBFD or legacy) the UE follows.

	Fujitsu
	Proposal 3: Both time and frequency locations of subbands for SBFD operation are also known to the SBFD aware UE in RRC_IDLE/INACTIVE state.
Proposal 4: The SBFD configuration for time and frequency resources can be provided by SIB1.
Proposal 5: For SBFD aware UE in RRC_IDLE/INACTIVE state, gNB does not have to separately indicate the transmission direction of Msg1/2/3/4 on SBFD symbols.
Proposal 6: Study further the case that the UL subband is overlapping with CORESET0 in time and frequency domain.

	Panasonic
	Proposal 4: Separate RO can be used for the early indication if option 2 of two separate RACH configurations is agreed. Separate preamble in shared RO for early indication would not be required in this case.

	Lenovo
	Proposal 7: RAN1 to discuss solutions to limit impact of inter-UE CLI, if it is agreed to allow RA operations in SBFD UL subband. 

	ETRI
	Proposal 10: SIB1 can be enhanced to deliver RACH configurations and SBFD patterns.
Proposal 11: Non-connected UEs can access to ROs of both SBFD symbols and non-SBFD symbols.
Proposal 12: Additional feature combination preamble set can be introduced for SBFD operations.
Proposal 13: Introduce distinct parameter sets for ROs on SBFD symbols.

	Qualcomm
	Proposal 21: RAN1 to discuss SBFD-awareness indication for RRC Idle/Inactive UE by preamble partitioning and/or SBFD-dedicated ROs. 



 Summary
Companies propose some enhancements to support random access in SBFD symbols for RRC IDLE/INATCIVE UEs, mainly about early Indication/RACH partition. Considering whether or not support RRC IDLE/INATIVE mode is under discussion, moderator suggests to defer the discussion on this issue. 

Issue#2-4: Others
 Submitted proposal
	Company
	Proposals

	TCL
	Proposal 11: RAN1 to study Paging in the SBFD symbols. 

	New H3C
	Proposal 8: UE is scheduled to transmit SDT PUSCH in SBFD time-frequency resource in inactive mode.

	Google
	Proposal 7: Study enhancement for paging in SBFD symbols.

	NEC
	Proposal 14:
· The aspects below should be considered for SDT enhancements on SBFD symbols:
· PUSCH allocation/configuration in the UL subband of SBFD symbols
· Valid PO determination on SBFD symbols
· The PO mapping relationship with SSB for PO in SBFD symbols 



Agreements in this meeting
The agreements in this meeting are as follows:
Agreement
Confirm the working assumption:
Working assumption:
For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.

Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, consider the following alternatives to derive the time and frequency resources of the configured ROs in SBFD symbols. 
· Alt 1-1: only based on the existing parameters of the single RACH configuration (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart in rach-ConfigCommon). 
· FFS the details
· FFS: Alt 1-2: based on the existing parameters of the single RACH configuration (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart in rach-ConfigCommon) and newly introduced parameter(s). 

Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, no separate prach-ConfigurationIndex to be configured in this option.

Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, use existing random access configurations tables for unpaired spectrum (i.e., Table 6.3.3.2-3 for FR1 and Table 6.3.3.2-4 for FR2 in TS38.211).

R1-2403469	Summary#2 on SBFD random access operation	Moderator (CMCC)

Working Assumption
For SBFD-aware UEs in RRC CONNECTED state, both RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration) and RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) are supported. Enabling both options at the same time for a UE is not supported.
· For Option 1 with Alt 1-1, FFS whether/how to reinterpret msg1-FrequencyStart in rach-ConfigCommon, RO validation rules and SSB-RO mapping rules, etc.
· For Option 2, FFS the RO validation rules, SSB-RO mapping rules, whether all the parameters currently in rach-ConfigCommon are necessary to be included in the additional RACH configuration, etc.
UE is not required to support both options.

Agreement
For RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, down-select (in RAN1#117) from the following alternatives:
· Alt 2-3: 
· The additional-ROs in non-SBFD symbols configured by additional RACH configuration are invalid for SBFD-aware UEs.
· FFS: The case where the additional-ROs partially overlap with non-SBFD symbols 
· Alt 2-4: 
· The additional-ROs in non-SBFD symbols configured by additional RACH configuration can be valid for SBFD-aware UEs.
For the legacy-ROs configured by legacy RACH configuration, the legacy RO validation rules and the legacy SSB-RO mapping rules are followed for SBFD aware UEs.

Proposal
Support random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode. 
· Supported by 24 companies: New H3C, CMCC, ZTE, IDC, Xiaomi, HW/HiSi, Samsung, Nokia, NEC, Google, TCL, Sharp, Wilus, LGE, Fujitsu, ETRI, Sony, QC, Lenovo, SKT, MTK, CATT, Panasonic
· Objected by Ericsson

R1-2403437	SBFD Random access operation	Ericsson

R1-2403470	Summary#3 on SBFD random access operation	Moderator (CMCC)

Agreement
For SBFD-aware UEs in RRC CONNECTED state, and for RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration),
· For the legacy-ROs, including the ROs in non-SBFD symbols and the ROs in SBFD symbols configured as flexible by tdd-UL-DL-ConfigurationCommon (if any), the legacy SSB-RO mapping is followed.
· For the ROs in SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon, separate SSB-RO mapping will be used

Agreement
For RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, and for interpretation of the parameter prach-ConfigurationIndex provided by the additional RACH configuration,
· For FR2, consider from the following alternatives:
· Alt 1: use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211) 
· FFS whether to introduce new parameter(s) to determine the slot number for ROs in SBFD symbols.
· Alt 3: Introduce new entries on top of existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211)
· For FR1, consider from the following alternatives:
· Alt 1: Use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211) 
· FFS whether to introduce new parameter(s) to determine the subframe number for ROs in SBFD symbols.
· Alt 2: Use existing random access configurations table for paired spectrum/supplementary uplink (i.e., Table 6.3.3.2-2 in TS38.211)
· Alt 3: Introduce new entries on top of existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211)

Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, 
· no enhancements for the RO validation rule for the ROs in non-SBFD symbols and the ROs in SBFD symbols configured as flexible by tdd-UL-DL-ConfigurationCommon (if any). 
· FFS: the ROs in non-SBFD symbols that are valid for non-SBFD aware UEs are also valid for SBFD aware UEs.
· FFS: It’s up to network configuration to ensure the ROs in SBFD symbols configured as flexible by tdd-UL-DL-ConfigurationCommon, which are valid for non-SBFD aware UEs based on legacy RO validation rule, are also valid for SBFD aware UEs (i.e., the configured ROs in SBFD symbols, if configured as flexible by tdd-UL-DL-ConfigurationCommon, are within the UL usable PRBs)
· the RO in SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon is valid if at least:
· Time and frequency resource of the RO are fully within UL usable PRBs, and not overlapped with SSB
· FFS: Other condition.
Note: For the case that all the SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon, there is no restriction that all the configured ROs in SBFD symbols should be within the UL usable PRBs.

Contact person
Please provide/update the information of the contact person in the following table to facilitate the discussions.
	Company
	Name
	Email address

	New H3C
	Lei Zhou
	Zhou.leih@h3c.com

	Sony
	Shin Horng Wong
	shinhorng.wong@sony.cm

	ETRI
	Cheulsoon Kim
	cs.kim@etri.re.kr

	IDC
	Jonghyun Park
	jonghyun.park@interdigital.com

	TCL
	Shahid Jan
	shahid.jan@tcl.com 

	Google
	Abdellatif Salah
Kaopeng Chou
	asalah@google.com
nevillechou@google.com

	SK Telecom
	Doohee Kim
	doohee.kim@sk.com

	CATT
	Yanping Xing
	xingyanping@catt.cn 

	Ericsson
	Magnus Åström
	magnus.astrom@ericsson.com

	Ericsson
	Ratheesh Kumar Mungara
	ratheesh.kumar.mungara@ericsson.com 

	Ericsson
	Narendar Madhavan
	narendar.madhavan@ericsson.com 

	NEC
	Frank Zhang
Pravjyot Deogun
	Zhang_bohang@nec.cn
Pravjyot.Deogun@EMEA.NEC.COM

	Qualcomm
	Muhammad
	mabdelgh@qti.qualcomm.com 

	Fujitsu
	Taewoo LEE
	lee.taewoo@fujitsu.com 

	Panasonic
	Tomoya Nunome
	nunome.tomoya@jp.panasonic.com

	Panasonic
	Hidetoshi Suzuki
	suzuki.hidetoshi@jp.panasonic.com

	Spreadtrum
	Huan Zhou
	Huan.zhou@unisoc.com

	ZTE
	Xianghui Han
	han.xianghui@zte.com.cn 

	Tejas Networks
	Abhijith B G
	abhijithb@tejasnetworks.com

	Sharp
	Tomoki Yoshimura
	yoshimurat@sharplabs.com

	Nokia
	Karim kasan
	karim.kasan@nokia.com

	DOCOMO
	Qiping Pi
	piqp@docomolabs-beijing.com.cn

	DOCOMO
	Hiroki Harada
	hiroki.harada.sv@nttdocomo.com

	Samsung
	Marian Rudolf
	m.rudolf@samsung.com

	Lenovo
	Yuantao Zhang
	zhangyt18@lenovo.com

	LG
	Minwoo song
	minwoo1.song@lge.com

	LG
	Yujin Noh
	yujin.noh@lge.com

	LG
	Hyunsoo Ko
	hyunsoo.ko@lge.com
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Previous agreements
RAN1#116

Working assumption:
For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.

Conclusion
No new PRACH format is introduced in Rel-19 duplex WI.

Agreement
For random access operation for SBFD-aware UEs in RRC CONNECTED state, at least consider the following options:
· Option 1: Use one single RACH configuration with possible enhancement
· The ROs within UL subband in SBFD symbols can be valid for SBFD-aware UE
· FFS: Further details
· Option 2: Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration
· The ROs within UL subband in SBFD symbols configured by the additional RACH configuration can be valid for SBFD-aware UE
· FFS: Further details

Agreement
For SBFD aware UEs in RRC CONNECTED state, support Type-1 random access procedure (4-step RACH) in SBFD symbols.
· FFS Type-2 random access procedure (2-step RACH)

Conclusion
If PRACH is allowed in SBFD symbols for SBFD-aware UEs in RRC_IDLE/INACTIVE mode, RAN1 observed the following:
· The benefits include at least one or more of the following:
· reduced random access latency
· reduced PRACH collision probability or allowing more contiguous frequency resources for PUSCH in UL slots
· improved coverage of PRACH with sparse UL resources
· increased cell range of PRACH with sparse UL resources
· PRACH transmissions in UL subband in SBFD symbols may cause UE-to-UE CLI (similar to the case of RRC connected mode UEs) for some deployment scenarios. Initial studies based on two companies’ evaluation results, the DL performance degradation due to UE-to-UE CLI caused by PRACH transmission in SBFD symbols is not significant for indoor office scenario and Urban Macro scenario.

For future meetings
Companies to consider whether the existing random access configuration tables for unpaired spectrum (i.e., Table 6.3.3.2-3 for FR1 and Table 6.3.3.2-4 for FR2) need to be enhanced.

Agreement
For SBFD aware UEs in RRC CONNECTED state, at least PRACH without repetition is supported in SBFD symbols.
· FFS PRACH repetition in SBFD symbols.
· FFS PRACH repetition across SBFD symbols and non-SBFDs symbols.

Agreement
For SBFD-aware UEs in RRC CONNECTED state, further study the following two options:
· Option 1: a valid RO can only be on SBFD symbols or on non-SBFD symbols
· a configured RO across SBFD and non-SBFD symbols in the same slot or across slots is invalid
· Option 2: a valid RO can be across SBFD and non-SBFD symbols in the same slot or across slots
RAN1 to leverage the study in Rel-18 as baseline.

Agreement
For SBFD-aware UEs in RRC CONNECTED state, at least further study whether/how to enable Msg2, Msg3 and Msg4 related transmission/reception in SBFD symbols taking into account the following aspects:
· Msg2[/Msg4 PDSCH] reception in DL subband(s)
· Msg3 PUSCH[/Msg4 HARQ-ACK PUCCH] frequency resource allocation and frequency hopping
· Msg3 repetition
· Msg3 PUSCH[/Msg4 HARQ-ACK PUCCH] power control
· FFS whether/how gNB to identify whether a UE is SBFD aware UE or non-SBFD aware UE
Note: Strive to make progress in accordance to the discussion in AI 9.3.1.

For future meetings:
In RAN1#116bis meeting, at least the following issues will be discussed:
· Whether to support random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode
· Details of the two options for configuring ROs for SBFD aware UEs in RRC CONNECTED mode, including RO validation rules, SSB-RO mapping rules, whether/how to allow SBFD aware UE and non-SBFD aware UE to use different PRACH preamble formats.
· Whether/how to support separate PRACH power control parameters configuration in SBFD symbols and non-SBFD symbols.
· Whether/how to enhance the existing random access configuration tables for unpaired spectrum
· Whether/how to support PRACH repetition
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Figure 1 SBFD-aware UE receives msgl-FrequencyStart-SBFD which overlaps with the UL subband.
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Figure 1 Time domain resource allocation for ROs in SBFD slots/ symbols , in which the SBFD-
aware UE receives a bitmap indicating which are the new valid PRACH slots.
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Figure 5 Example of PRACH configuration for SBFD evaluation
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