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1	Introduction and Background
Regarding the issue of CFRA resource configuration in Inter-gNB-DU LTM, it has been agreed that “The rach-ConfigDedicated needs to be transferred from candidate gNB-DU to the source gNB-DU via F1” based on the context of CB# 6_LTM and issue 1 in R3-241994 as cited below. The relevant agreements and discussions in RAN3 and RAN2 are cited in this section and highlighted as a reference for further discussion.
1.1 RAN3 Progress on LTM CFRA
	# 6_LTM
- Check 2124 and 2125
- Provide CRs based on agreements achieved online
- TA information transfer and UE based TA measurements, L2 no reset ID and reconfiguration with syn as RAN2 agreements, preamble index allocation, cell switch notification, CFAR resources used in LTM cell switch command
- Correct errors in current specs
(moderator - HW)
Summary of offline disc R3-242126 noted
Corrections for DU-CU/CU-DU Cell Switch notification message in R3-242191
· Update 2024-04-19->2024-04-18
· Add Lenovo as co-source
· Add analysis impact
- Step14: The gNB-DU sends the DU-CU CELL SWITCH NOTIFICATION message to the gNB-CU to indicate the initiation of the Cell Switch command to the UE including the target cell ID.
- Step19: The source gNB-DU sends the DU-CU CELL SWITCH NOTIFICATION message to the gNB-CU to indicate the initiation of the Cell Switch command to the UE including the target cell ID and the TCI state ID(s).
Rev in R3-242214  Endorsed unseen
TA validity assurance is up to network implementation.
The gNB-CU assigns the ltm-UE-MeasuredTA-ID and ltm-ServingCellUE-MeasuredTA for UE based TA measurement.
WA: The gNB-CU indicates the IDs of UE based TA measurement for each candidate cell and source cell to the source gNB-DU via UE context Modification Request message.
To be continued. If no issue observed for referring RRC defined IEs, go for the WA.
The rach-ConfigDedicated needs to be transferred from candidate gNB-DU to the source gNB-DU via F1.
FFS it is the one inside the RRCRecofiguration or a new one.



R3-241994, Discussion on issues related to RAN2 decisions for LTM (Samsung,CATT, Lenovo)
	Issue 1: CFRA via LTM cell switch MAC CE
Description: RAN2 agreed to include CFRA information in LTM cell switch command MAC CE. How to ensure the source gNB-DU to include such CFRA information may need RAN3 discussion. 
Original proposal: for each candidate cell, the candidate gNB-DU can provide RACH resource configuration for the CFRA via LTM cell switch MAC CE, including RACH-ConfigCommon and RACH-ConfigDedicated.
Discussion summary:
· (6/7) companies confirm the issue, and 5 companies agree to enhance the F1AP to support CFRA via LTM cell switch MAC CE. 1 company mentioned the alternative without RAN3 impact, and send LS to RAN2 for clarification. Samsung provides feedback. 
· Stage-3 details: the CFRA resource configuration may only need contain RACH-ConfigDedicated IE
Proposal 1: RAN3 is kindly asked to address the issue of CFRA via LTM cell switch MAC CE by considering the following starting point (neither agreement nor working assumption):
· The F1AP may need the enhancement to include the CFRA resource configuration.
· Stage-3 details can be addressed during the meeting, e.g., CFRA resource configuration only contains RACH-ConfigDedicated IE. 


R3-241995, Discussion on Remaining issues for LTM (Samsung) – propose to add in the UE Context Setup Response, UE Context Modification Request, and UE Context Modification Response message a LTM RACH-based Configuration including the RACH-ConfigDedicated. It is included in a LTM Sync Information IE (revised from the Early Sync Information IE).
R3-242126, Summary for offline discussion on CB: # 6_LTM, Huawei
	CFRA resources used in LTM cell switch command
· [bookmark: OLE_LINK97][bookmark: OLE_LINK98][bookmark: OLE_LINK95][bookmark: OLE_LINK96]Option 1: Using the rach-ConfigDedicated in the RRCReconfiguration message provided by the candidate gNB-DU during LTM preparation.
· Option 2: Using the CFRA resource reserved for early TA acquisition.
Option 2 is not workable?
· [bookmark: OLE_LINK99][bookmark: OLE_LINK100]Option 3: Candidate gNB-DU reserving new CFRA resource for Cell switch command MAC CE triggered CFRA LTM.
[bookmark: OLE_LINK91][bookmark: OLE_LINK92]Based on TS 38.321, the RACH occasions in LTM Cell Switch Command MAC CE can be obtained either via rach-ConfigDedicated or rach-ConfigCommon. 
Conclusion: the rach-ConfigDedicated needs to transfer from target gNB-DU to the source gNB-DU on F1AP.
FFS it is the one inside the RRCRecofiguration or a new one.
	[bookmark: _Toc155999848][bookmark: OLE_LINK101][bookmark: OLE_LINK102]6.1.3.75	LTM Cell Switch Command MAC CE
[…]
-	Random Access Preamble index: This field indicates the Random Access Preamble index of the contention-free Random Access Resources. This field should not be set to 0b000000. The length of the field is 6 bits;
-	PRACH Mask index: This field indicates the RACH occasion(s) associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH transmission of the contention-free Random Access Resources. It indicates a subset of RACH occasion(s) from the rach-ConfigDedicated for the UL carrier (indicated by S/U field), if provided; otherwise it indicates a subset of RACH occasion(s) from the rach-ConfigCommon for the UL carrier (indicated by S/U field) in the UL BWP configuration of firstActiveUplinkBWP-Id as specified in TS 38.331 [5]. The length of the field is 4 bits;



Send a LS to RAN2 to check their view on the CFRA resources used in LTM cell switch command.
Or go option 3 directly?

Proposal 1: RAN3 is kindly asked to address the issue of CFRA via LTM cell switch MAC CE by considering the following starting point (neither agreement nor working assumption):
· The F1AP may need the enhancement to include the CFRA resource configuration.
· Stage-3 details can be addressed during the meeting, e.g., CFRA resource configuration only contains RACH-ConfigDedicated IE. 
Discussion:



1.2 RAN2 Progress on LTM MAC
RAN2 discussions and agreements for MAC in RAN2#124 (Chicago)
	R2-2313906

Easy proposals:
	DISCUSSION
	10b
	- 	Ericsson think R1 are still discussing. MTK agrees. 
	-	Chair: We let R1 decide then, take into account after the meeting. 


In Candidate Cell TCI States Activation/Deactivation MAC CE, the TCI state IDs refer to the list outside candidate’s RRC container. 
IF R1 decide, follow R1 decision, IF R1 cannot decide, assume the following: In LTM Cell Switch Command MAC CE, the TCI state ID refers to the list outside candidate’s RRC container. 
For RACH-less LTM, RAN2 assume the source DU always informs the target DU about the beams indicated in the LTM cell switch MAC CE, which are UL/DL or joint TCI states that the source cell has indicated to the UE in the LTM cell switch MAC CE. Up to RAN3 how to capture this.
As in the current MAC running CR, RAN2 confirms that UE prioritizes/first to select RA resource of CFRA indicated by LTM cell switch MAC CE if any. Otherwise, UE selects RA resource of CFRA indicated by RRC if any. 
RAN2 to confirm that MAC indicates to RRC the RACH-less case in SCG LTM (as in the endorsed running CR).


P8
-	Ericsson think that if TCI state is mandatory then other beam ind is not needed. 
- 	Apple think TCI state may refer to TRS rather than SSB and thus SSB should be provided for CFRA resource
-	MTK think we can have both for the initial MAC CE design. 
-	LGE think indeed R1 has discussed beam both for RACH and for after RACH. 
RAN2 assumes for now to include both TCI state (for use for data transmission) and SSB index specifically for CFRA. If RAN1 decides that SSB index is not needed, can be removed later. 
RAN2 will design that the TCI state ID field is mandatory present.
For UE considering CFRA indicated by LTM MAC CE; For now assume RSRP checking is not needed (i.e. to instead trigger CBRA as legacy HO with CFRA) – can revisit if justified. 
For RRC configured CFRA, UE selects from the RRC configured beams for CFRA (if above the RSRP threshold as in legacy); [No further spec impact]
For CBRA, UE selects a beam based on RSRP and ignores indicated beam in CBRA. [No further spec impact]


DISCUSSION
-	FW think O2 is more optimal, less overhead. 
-	FW think that serving cell need to transfer the serving cell TA instead of target TA. 
-	LGE think that we just transfer TA as a R1 parameter and unless R1 specifies such special values it is more clean to just have a presence bit. 
Assume that the TA value field is mandatory, using specific value “FFF” to indicate that no valid TA is provided (TA for the target)

BWP of early TA acquisition
Proposal 1: To clarify BWP information to be used for early RACH to LTM candidate cell (not fully same as legacy active BWP), RAN2 to select either option:

· [bookmark: OLE_LINK70][bookmark: OLE_LINK71]Option 1: In MAC, the operation of “perform the BWP operation as specified in clause 5.15” in RA procedure does NOT apply to PDCCH-order based PRACH for LTM candidate cell;

· Option 2: In MAC, the operation of “perform the BWP operation as specified in clause 5.15” in RA procedure also applies to PDCCH-order based PRACH for LTM candidate cell, but to also clarify in clause 5.15 that only the operation of “transmit on RACH on the BWP” is applied “during early RACH procedure”. FFS on the activation of this BWP.

DISCUSSION
-	LGE just want to clarify UE behaviour. 
-	ZTE think O2 brings complexity as current BWP operation is intended for serving cell. 

In MAC, the operation of “perform the BWP operation as specified in clause 5.15” in RA procedure does NOT apply to PDCCH-order based PRACH for LTM candidate cell;

DRX/measurement gap
[bookmark: OLE_LINK77]Proposal 11a: During on-going RACH-less LTM cell switch the UE monitors PDCCH, e.g. despite DRX configuration.
Proposal 11b: During activated measurement gaps, the UE monitors PDCCH when there is an on-going RACH-less LTM cell switch.

During on-going RACH-less LTM cell switch the UE monitors PDCCH, e.g. despite DRX configuration and/or measurement gap configuration.

Others:
[bookmark: OLE_LINK80][bookmark: OLE_LINK83]Proposal 9a: RAN2 does not support the 2-step RACH CFRA information in the LTM MAC CE. 

DISCUSSION
-	Xiaomi think we then need to consider how to indicate dedicated resource. ZTE agrees, and think this brings more work; 
RAN2 does not support the 2-step RACH CFRA information in the LTM MAC CE.

Proposal 10: As to the co-existence between LTM early RACH with NR-U, RAN2 to select either option:
· Option 1: Not to spend additional standard effort to support the co-existence between LTM early RACH with NR-U
· Option 2: UE transmits the preamble without the power ramping upon reception of PDCCH order with retransmission indication if prior preamble transmission encounters LBT failure.

DISCUSSION
-	Xiaomi think that CG timers start/stop need to modified also for NR-U.
-	Apple agrees that there may be more things. 
NR-U might not work with LTM (no clear consensus what is are the issues or impact to fix – timers and counters are mentioned), no consensus to fix this right now. 

Postpone rest of coexist proposals




RAN2 discussions and agreements for MAC Corrections in RAN2#125 (Athens)
	CR
R2-2400139	Miscellaneous CR for further mobility enhancements in MAC	Huawei, HiSilicon	CR	Rel-18	38.321	18.0.0	1733	-	F	NR_Mob_enh2-Core
-   	Offline check

[Post125][515][feMob] 38321 (Huawei)
	Scope: Review R2-2400139. Include progress of current meeting, treat remaining points needing further discussion (if any), Include agreeable parts. 
	Intended outcome: Agreed 38321 CR
	Deadline: Short
Miscellaneous
R2-2400141	MAC remaining issues on LTM	Huawei, HiSilicon	discussion	Rel-18	NR_Mob_enh2-Cor
MAC CE for activating/deactivating semi-persistent report
DISCUSSION
P1
-	MTK support. CATT support wonder if we need to reply, as R1 asks for a solution. 
-	Samsung think new MAC CE is more clean, as they are related to different features. New MAC CE would have same fields but be identified by a new LCID. 
-	ZTE think there are several examples where we have used a legacy MAC CE for a new feature. 
-	Samsung think that as these are different features there would be strange/complext cases e.g. that both legacy and LTM activation and deactivation is done at the same time. CATT think there is no issue, the network will know. Ericsson think both can work. 
-	Majority want the R-bit solution and both can work
Use one R bit of the SP CSI reporting on PUCCH Activation/Deactivation MAC CE to indicate whether the MAC CE applies to CSI-ReportConfigId or ltm-CSI-ReportConfigId.

RSRP checking for CFRA indicated by LTM MAC CE
DISCUSSION
-	MTK wonder of we need fallback if we don’t have the check
-	vivo think there is no fallback in such case, and think RSRP check should be done
-	OPPO think this is ok, wonder if we would fallback to RRC configured CFRA. 
-	Apple think this may cause delays, as the UE need to actually measure again acc to R4 requirements. 
-	LGE think this will cause delay, this will not enhance the performance. Low delay is important for LTM. Network can ensure this is ok, to sufficient extent.
-	Nokia think there is no additional delay, think recovery causes more delay.
- 	ZTE point out that for PDCCH order with CFRA the network is responsible and UE don’t need to re-check. 
-	vivo think we should assume that the UE just uses the latest available measurement for this comparison, so no additional delay. 
-	VDF think this may be up to impl. 

R2 understands that for most LTM cases, the UE will have recent L1 measurement results. For the LTM cell switch with CFRA, if the UE checks RSRP for the CFRA resource, this check can in most cases be based on this latest available measurement with no additional latency introduced by RSRP check for CFRA resource. 
Apply the RSRP checking to the case of CFRA resource indicated by LTM cell switch MAC CE (as in the legacy RRC configured CFRA resource case).	Comment by Google (Jing): Revert previous agreement: 
For UE considering CFRA indicated by LTM MAC CE; For now assume RSRP checking is not needed (i.e. to instead trigger CBRA as legacy HO with CFRA) – can revisit if justified. 


Co-existence between LTM and other Rel-18 features P3 P4 P5
DISCUSSION
P3
-	MTK think it is not possible to have multi-TA operation after cell switch, wonder what is proposed. 
-	ZTE think this doesn’t work, think the UE cannot know. Already denied in R1. Think RACH-less LTM and two TA can work ok. 
-	LGE think that during the LTM cell switch, two TA is not needed. One TA is sufficient. 
-	CATT think anyway we don’t need to support co-existence with mTRP, think it can be configured after LTM execution. 
-	HW think for RACH based it works, without any change. Think for RACH-less it can be made to work with a bit in the MAC CE. Think we need to avoid RRC reconfigurations. 
-	Samsung support this. Think we can use also implicit indication by TCI state. Xiaomi agrees. 
-	FW supports this .. and think with UE based TA there may be some ambiguity. 
-	Ericsson think we should limit the impact.. 
P4 P5
-	Samsung think it is easy to support this, we have all other parameters in the MAC CE, so adding a parameter is not a complexity, should add two bits. HW think there are concerns for R1 impact, R2 impact is ok. 
-	LG think we need to check the behaviour. CBRA fallback has certain restriction. 
-	Nokia think we have this in RRC, not sure we need this parameter in MAC CE.

For these items we need final confirmation when impact is better determined
Aim to Support the co-existence between RACH-less LTM with network provided TA and R18 MIMO two TA. Determine the impact offline. 
· Aim to support also MSG1 repetition for CFRA. Determine the impact offline. 


[AT125][509][feMob] MAC offline (Huawei)
	Scope: Address two offline points above. Address remaining MAC corrections. Identify agreements and discussion points. Can pre-exclude some items better treated on-line. (and can choose to treat simple corrections in CR post meeting disc instead).
	Intended outcome: Report, TP or Draft TP, partial or full, when applicable. 
	Deadline: CB acc to Meeting schedule

R2-2401924	Summary of [AT125][509][feMob] MAC offline	Huawei, HiSilicon
LTM with MIMO two TA
For LTM with MIMO two TA,
-	Use post-email discussion to discuss the TP with outcome of endurable TP for next meeting, aiming to reuse the MIMO design as much as possible;
-	To use option 2, not signal additional info but use the mapping from TCI state to TAG ID to understand the applicable TAG, in the TP. 

Candidate TCI state
Currently, RAN2 assume when network intends to (de)activate multiple candidate cells, the network can just send multiple MAC CEs in the one MAC PDU. 
RAN2 assumption: When the network wants to deactivate all candidate TCI state for candidate cell, the network can just not include any TCI state ID field in the MAC CE. 

Legacy type 1 CG
When UE performs LTM RACH-less cell switch configured with specific CG resource, the legacy type1 CG is not used until LTM completion.

DISCUSSION P1234
P2
-	CATT think we need to send LS to R1 first. MTK think R1 stopped the discussion with the understanding that R2 resolve this
-	OPPO wonder if P2 is needed. Ericsson and CATT think indeed R1 has made agreement on deactivation at LTM cell switch but for different case.

DRX and measurement gaps during rach-less LTM switch
· Confirm the intention that DRX should neither delay the completion of the LTM reconfiguration nor incur addition explicit RRC reconfigurations. 
Postpone the discussion on the application of measurement gap and DRX configuration may be applied, during RACH-less LTM cell switch.

DRX monitoring after early RACH
No need of spec impact on Proposal 4 in R2-2400447 (can be addressed by NW implementation).

cg-LTM-RetransmissionTimer
Proposal 7:	Agree on the intention from P1/2 in R2-2400880/R2-2401085 (details to be reviewed via post email).




RAN2 discussions and agreements for MAC Corrections in RAN2#125bis (Changsha)
	R2-2403288	MAC remaining issues for LTM	Huawei, HiSilicon	discussion	Rel-18	NR_Mob_enh2-Core
DISCUSSION
P1
-	Session chair wonder if we should offline review the agreements from earlier in the week, to identify applicability to LTM. HW think that we can do editorial alignment offline. 
P2
-	ZTE wonder how the network can indicate this? Session chair wonder if we need to ask R1. HW think we just implement R1 agreement. Session chair think then we just stick to it. If problems are found can revisit. 
P3
-	ZTE think we shall not impact the repetition procedure. Think we can use the repetition configured by RRC. 
-	MTK think the repetitions config is not very dynamic. 
-	Samsung explains that this was intended for access on L3 handover. It would be based on measurements, and is dynamic
-	Nokia agrees with the proposal, but want to clarify that this is applicable to CFRA. 
-	LGE think CBRA is also repeated, think the CBRA repetition is dep on the resource selected. Think the rep number for CFRA and CBRA need to be the same, need to be ensured by the network. 
-	HW think that a consistency requirement is ok. 
P4 / P5
-	ZTE agrees that CFRA fallback should be CBRA, but P4 has some issues
-	Samsung think that RACHresourceDedicated is still needed when CFRA resource is indicated in the MAC CR, as there are other configuration parameters that are needed. 
-	LGE think P5 is ok, P4 is more a network impl.

RAN2 confirms that the DRX configuration and measurement gap configuration may be applied during on-going RACH-less LTM cell switch. But, as in the current MAC specification, during on-going RACH-less LTM, UE considers DRX Active Time and monitors PDCCH during measurement gap
Keep the “UL TCI state ID” field in the LTM cell switch MAC CE. 
Confirm that If the CFRA resources indicated in the LTM cell switch MAC CE are not suitable, due to RSRP check, the UE performs CB RACH. 
Msg1 repetition number (for CFRA) is indicated by the LTM Cell Switch MAC CE. It is assumed that the network provides the possibility of same repetition number for CBRA for fallback, for consistency with Coverage Enhancement behaviour. If there are issues, can revisit. 


[AT125bis][503][R18Mob] MAC (Huawei)
	Scope: AI 7.4.4: Treat/discuss non-TP-centric parts for items marked “offline” (either whole paper or certain proposals of a paper). Can also attempt to get on the same page wrt applicability of RACH-config-dedicated, e.g. for CFRA indicated in the MAC CE. 
	Intended outcome: Report
	Deadline: CB, see schedule


R2-2403966	Summary of offline discussion [503]	Huawei, HiSilicon
DISCUSSION
P3
-	MTK think this is related to RAN1 LS that they agreed today. Maybe better to postpone. HW agrees, we can postpone, and first aim to clarify in RRC. 
P4
-	ZTE think the proposal is ok, and think LS is not needed. In R1 and R4 it is clear that this is expected. 
P6
-	HW explains that the case discussed was that the UE receives a DG when CG is supposed to be used.
-	LGE explains that the intention with “same HARQ process” was that the network should ACK the RRC reconfiguration complete (even though there are no explicit ACKs at HARQ level for UL)
-	ZTE would like the possibility to use DG with other HARQ process after CG that failed / was not detected by the gNB. 

P1 in R2-2403280 ("NW can trigger LTM cell switch over RACH regardless of if the UE-based TA estimation is configured.") can be further discussed.
Revise the MAC CR to change the UL TCI state field to a 6-bit field and two reserved bits.
Postponed: (expecting input from R1 and update to RRC): whether to specify in MAC that the unifiedTCI-StateType in the MAC CE refers to the field in LTM-TCI info (rather than in the target configuration).
RAN2 assumes that the UE shall send HARQ ACK for the TB carrying the LTM cell switch MAC CE. No need to update RAN2 TS with clarification. 
When using CFRA resources indicated in the LTM cell switch MAC CE, the UE applies ra-Prioritization if configured in rach-ConfigDedicated for the indicated UL carrier.
Postpone: Discuss in the next meeting whether to specify the UE behaviour when the UE receives a grant for a retransmission or new transmission on a HARQ process not used for the first PUSCH transmission during RACH-less LTM cell switch. 
Consider in MAC CR post-meeting email discussion any correction needed to ensure that PREAMBLE_POWER_RAMPING_COUNTER is reset to 1 in case of early RACH to a cell different from the cell to which RACH was last performed.


In CR post email discussion, companies can also input (early, at start of email) whether capture of some agreement or new added text need improvement. 





R2-2402366, Samsung, MAC corrections for LTM
	2.3 Cross R18 features – CFRA with Msg1 Repetition
L1/L2 triggered mobility can benefit from Msg1 repetitions introduced in R18 for coverage extension.
For legacy handover/reconfiguration with sync procedure, it is agreed that network can indicate one Msg1 repetition number in CFRA configuration (rachConfigDedicated in RRC). 
In LTM, cell switch is executed based on cell switch command MAC CE. For RACH based LTM cell switch there are two cases:
Case 1: CFRA configuration is not included in LTM cell switch command MAC CE.
rach-ConfigDedicated can be included in LTM target cell configuration. rach-ConfigDedicated includes/indicates SSB index for RA, preamble index, RO mask index, SUL/UL carrier for RA, msg1 repetition number for RA. 
If rach-ConfigDedicated is included in LTM target cell configuration, UE performs RACH based on msg1 repetition number indicated in rach-ConfigDedicated. Otherwise, UE performs RACH based on msg1 repetition number determined by UE based on DL RSRP measurement of LTM target cell
Case 2: CFRA configuration is included in LTM cell switch command MAC CE.
The dynamic CFRA configuration for RA based LTM cell switch is introduced in LTM MAC CE. 
· The dynamic CFRA configuration includes SSB index for RA, preamble index, RO mask index, SUL/UL carrier for RA. 
· These parameters can be configured in rachConfigDedicated via RRC. However these are introduced in LTM MAC CE as these are related to channel condition and can change in between the transmission of RRCReconfiguration message and LTM Cell Switch command MAC CE. Introduction of these in LTM Cell Switch command MAC CE allows network to select the SSB index and UL carrier based on latest measurement result at the initiation of cell switch.
Msg1 repetition number also depends on channel condition. So similar to SSB index and UL carrrier Msg1 repetition number should also be configured in cell switch command MAC CE, if CFRA configuration is signalled by LTM cell switch command MAC CE.
Proposal 5: CFRA configuration in LTM cell switch command MAC CE includes Msg1 repetition number. 



Endorsed 38.321 CR - Miscellaneous corrections for further mobility enhancements (R2-2404023)
	[bookmark: _Toc163044525]6.1.3.75	LTM Cell Switch Command MAC CE
The LTM Cell Switch Command MAC CE is identified by MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size with following fields (Figure 6.1.3.75-1):
-	R: Reserved bit, set to 0;
-	Target Configuration ID: This field indicates the index of candidate target configuration to apply for LTM cell switch, corresponding to ltm-CandidateId minus 1 as specified in TS 38.331 [5]. The length of the field is 3 bits;
-	Timing Advance Command: This field indicates whether the TA is valid for the LTM target cell (i.e. the SpCell corresponding to the target configuration indicated by Target Configuration ID field). If the value of this field is set to FFF, this field indicates that no valid timing adjustment is available for the PTAG of the LTM target cell; otherwise, this field indicates the index value TA used to control the amount of timing adjustment that the MAC entity has to apply in TS 38.213 [6], and that the UE can skip the Random Access procedure for this LTM cell switch. The length of the field is 12 bits. If tag-Id-ptr is configured for the TCI state indicated by the TCI state ID field in the LTM target cell and tag-Id-ptr is set to value n1, this field indicates the TA for the TAG indicated by the tag2-Id of the LTM target cell; otherwise, this field indicates the TA for the TAG indicated by the tag-id of the LTM target cell. The length of the field is 12 bits;
-	TCI state ID: This field indicates and activates the TCI state for the LTM target cell (i.e. the SpCell of the target configuration indicated by the Target Configuration ID field). The TCI state is identified by TCI-StateId in ltm-DL-OrJointTCI-StateToAddModList as specified in TS 38.331 [5]. If the value of unifiedTCI-StateType in the configuration indicated by Target Configuration ID field is joint, this field is for joint TCI state, otherwise, this field is for downlink TCI state. The length of the field is 7 bits;
-	UL TCI state ID: This field indicates and activates the uplink TCI state for the LTM target cell (i.e. the SpCell of the target configuration indicated by the Target Configuration ID field). The most significant bits of UL TCI state ID are considered as reserved bits and the remainder 6 bits indicate theis identified by TCI-UL-StateId in ltm-UL-TCI-StatesToAddModList as specified in TS 38.331 [5]. The octet containing this field (i.e. this field and the two reserved bits in the same octet) is included if the value of unifiedTCI-StateType in the configuration indicated by Target Configuration ID field is separate. The length of the field is 86 bits;
-	C: This field indicates the presence of the contention-free Random Access Resources fields. If the value of this field is set to 1, the following fields are present: including Random Access Preamble index field, S/U field, SS/PBCH index field, PRACH Mask index field, and Repetition number field and the reserved bits in the same octet. If the value of this field is set to 0, these fields are absentRandom Access Preamble index field, SS/PBCH index field, PRACH Mask index field and Repetition number field are absent, and S/U field is considered as Reserved field.
-	S/U: This field indicates which UL carrier to transmit the PRACH of the contention-free Random Access Resources. If the value of this field is set to 1, SUL is used; otherwise, NUL is used. The length of the field is 1 bit;
-	Random Access Preamble index: This field indicates the Random Access Preamble index of the contention-free Random Access Resources. This field should not be set to 0b000000. The length of the field is 6 bits;
-	SS/PBCH index: This field indicates the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission of the contention-free Random Access Resources. The length of the field is 6 bits;
-	PRACH Mask index: This field indicates the RACH occasion(s) associated with the SS/PBCH indicated by 'SS/PBCH index' for the PRACH transmission of the contention-free Random Access Resources. It indicates a subset of RACH occasion(s) from the rach-ConfigDedicated for the UL carrier (indicated by S/U field), (if provided, otherwise it indicates a subset of RACH occasion(s) from the rach-ConfigCommon for the UL carrier (indicated by S/U field) in the UL BWP configuration of firstActiveUplinkBWP-Id as specified in TS 38.331 [5]. When the repetition number field is not set to 0, the UE ignores this field. The length of the field is 4 bits;
-	Repetition number: This field indicates the Msg1 repetition number to be applied to the contention-free Random Access. If this field is set to 0, Msg1 repetition number does not apply. If this field is set to 1, the Msg1 repetition number is 2. If this field is set to 2, the Msg1 repetition number is 4. If this field is set to 3, the Msg1 repetition number is 8. The length of the field is 2 bits.
NOTE 1:	A non-zero Msg1 repetition number value may only be included in the LTM Cell Switch Command MAC CE when the LTM target cell configuration has contention-based Random Access Resources with a FeatureCombinationPreambles with the same Msg1 repetition number value and featureCombination indicating only msg1-Repetitions.




Figure 6.1.3.75-1: LTM Cell Switch Command MAC CE
NOTE 2:	If UE receives the LTM Cell Switch Command MAC CE with Target Configuration ID as invalid, as specified in TS 38.331 [5], the procedue of handling LTM Cell Switch Command MAC CE in clause 5.18.35 does not apply.



2 Discussion
RAN3 had agreed “The rach-ConfigDedicated needs to be transferred from candidate gNB-DU to the source gNB-DU via F1. FFS it is the one inside the RRCRecofiguration or a new one.” 
Based on RAN3 and RAN2 progress and the options listed during the CB#6_LTM, we illustrate the necessary RACH configuration for the S-DU (serving/source gNB-DU) for CFRA resources as below assuming that the rach-ConfigDedicated IE includes necessary resource configuration for the source gNB-DU to perform PDCCH Order or the LTM Cell Switch Command MAC CE. It is worth noting that Option 1 and Option 2 are not mutually exclusive.
CFRA resources used in LTM cell switch command
· Option 1: Using the rach-ConfigDedicated in the RRCReconfiguration message provided by the candidate gNB-DU during LTM preparation.
· Option 2: Using the CFRA resource reserved for early TA acquisition.
· Option 3: Candidate gNB-DU reserving new CFRA resource for Cell switch command MAC CE triggered CFRA LTM.




Observation 1: RAN3 had agreed to signal a “Rach-ConfigDedicated2” to be used in LTM Cell Switch Command (CSC) MAC CE in F1AP to the source gNB-DU; a “Rach-ConfigDedicated3” other than the EarlyUL-SyncConfig is needed or not was not fully discussed
There was an agreement in RAN2#125bis “When using CFRA resources indicated in the LTM cell switch MAC CE, the UE applies ra-Prioritization if configured in rach-ConfigDedicated for the indicated UL carrier.” In the same meeting, there was a proposal that the “The network does not include CFRA resources both in the RRC configuration and in the LTM cell switch MAC CE for a UE”, i.e., only one rach-ConfigDedicated is used and either in RRC or LTM cell switch command MAC CE for a UE (from R2-2403288, HW). Although RAN2 did not capture the latter proposal as an agreement, both of the proposals imply that Option 1 is possible.
Observation 2: CFRA resource can still be provided in the MAC CE even though rach-ConfigDedicated was configured in RRC; i.e., Option 1 is possible
CFRA resources used in Early TA Acquisition (PDCCH Order)
The UE may perform UL synchronization with LTM candidate cell(s) before receiving the cell switch command by transmitting a preamble towards the candidate cell, as triggered by the gNB. This is done via CFRA triggered by a PDCCH order from the source cell, following which the UE sends preamble towards the indicated candidate cell. The PDCCH Order, similar to the CFRA parameters used in LTM Cell Switch Command MAC CE, also has the dynamic CFRA configuration including SSB index for RA, preamble index, RO mask index, SUL/UL carrier for RA (can be found in the TS 38.212, Sec 7.3.1.2.1 as below).
	…
If the CRC of the DCI format 1_0 is scrambled by C-RNTI and the "Frequency domain resource assignment" field are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining fields set as follows:
-	Random Access Preamble index - 6 bits according to ra-PreambleIndex in Clause 5.1.2 of [8, TS38.321]
-	UL/SUL indicator - 1 bit. If the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved
-	SS/PBCH index - 6 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission; otherwise, this field is reserved. 
-	PRACH Mask index - 4 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the RACH occasion associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH transmission, according to Clause 5.1.1 of [8, TS38.321]; otherwise, this field is reserved
…



In inter-DU scenario, in the current F1AP the Early UL Sync Configuration IE only contains the EarlyUL-SyncConfig IE while the rach-ConfigDedicated is absent. Therefore the PDCCH order information (e.g., the dynamic CFRA configuration includes SSB index for RA, preamble index, RO mask index, SUL/UL carrier for RA) to trigger the CFRA is currently unavailable to the source gNB-DU. Whether this is the same as the CFRA resources for LTM cell switch MAC CE (i.e., Option 2) seems to be an implementation issue. However, consider the inter-DU scenario, signalling only one rach-ConfigDedicated as an F1AP IE to the source DU would then only support Option 2. Only if two (or more) rach-ConfigDedicated IEs are signalled separately in the UE Context Modification Request message (and obtained from the UE Context Setup Response from the candidate DU) to the source gNB-DU can have the flexibility (i.e., Option 3). Therefore, RAN3 may need to discuss whether to allow this flexibility.
Observation 3: RAN3 needs to discuss whether to signal the CFRA resources (in RACH-ConfigDedicated) for PDCCH Order and LTM CSC MAC CE in separate IEs to support scenarios where either these resources are the same or different; otherwise, it mandates the source gNB-DU to use the same CFRA resources (Option 2))
It seems to be a reasonable implementation that the dedicated RACH configurations for the CFRA resource can be shared between the Early Sync and LTM CSC MAC CE since the CFRA resource available at the candidate gNB-DU is limited. For example, by proper implementation, the source gNB-DU may control when to trigger PDCCH order and LTM Cell Switch MAC CE when several UEs are to be switched to the same candidate gNB-DU. However, as the CFRA triggered by a PDCCH order would not require the UE to monitor for a response from the candidate cell as shown in Figure 9.2.6-1 (e) in TS 38.300, it is different from a regular CFRA with 4-step RA type as shown in Figure 9.2.6-1 (c). It may be then difficult for the candidate gNB-DU to differentiate whether the RA preamble from the UE is for early TA acquisition or for cell switch if the CFRA resource configurations are the same without a guarantee that the CU-DU CELL SWITCH NOTIFICATION will arrive well before the RA preamble from the UE. Also, different from the Early UL Sync which requires additional UE capability and should be requested by the gNB-CU, the CFRA resource configuration for LTM Cell Switch Command can be proactively provided by the candidiate gNB-DU. Therefore, from our perspective it would be safer and more flexible to allow signalling seperate CFRA resource configurations in F1AP IEs to the source gNB-DU.   
Proposal 1: For inter-DU LTM, the CFRA resource configuration resources (in RACH-ConfigDedicated) used in LTM cell switch command and for early TA acquisition are separately signalled from the candidate DU to the source DU via the CU
Considering the above points, we prepare a CR in R3-243162 to include a PDCCH order and a LTM CFRA Resource Configuration, i.e., two separate rach-ConfigDedicated are signalled. 
· The (candidate) gNB-DU may provide a LTM CFRA Resource Configuration for NUL/SUL and/or a PDCCH Order Information (contained in the Early UL Sync Configuration IE) in the UE Context Setup/Modification Response message 
· The gNB-CU, in addition to the Early Sync Information List, may provide the LTM CFRA Resource Config List containg the CFRA Resource Config for NUL/SUL for each candidate cell in the UE Context Modification Request message to the source gNB-DU
· Add in the Early UL Sync Configuration IE a PDCCH Order Information

For this CR it allows some flexibility that the candidate gNB-DU can provide different sets of RACH Dedicated Configuration for the PDCCH Order and the CFRA in the LTM Cell Switch Command respectively. Essentially, it also supports the case that both IEs use the same rach-ConfigDedicated. It is worth noting that, as the RAR part is different between the CFRA triggered by the PDCCH Order and the LTM Cell Switch Command, the LTM CFRA Resource Configuration does not follow the design of Early UL Sync Configuration. The design allows the candidate gNB-DU to assign different preamble index list to let the candidate gNB-DU to identify which source gNB-DU to singal the TA Information. However, this is not required for the CFRA triggered by the LTM Cell Switch Command.        
Proposal 2: RAN3 to discuss the CR in R3-243162 and decide the solution to signal the RACH Dedicated Configurations for the CFRA resources for Early Sync and LTM CSC MAC CE.
3	Conclusion 
[bookmark: _Toc367182965]Observation 1: RAN3 had agreed to signal a “Rach-ConfigDedicated2” to be used in LTM Cell Switch Command (CSC) MAC CE in F1AP to the source gNB-DU; a “Rach-ConfigDedicated3” other than the EarlyUL-SyncConfig is needed or not was not fully discussed
Observation 2: CFRA resource can still be provided in the MAC CE even though rach-ConfigDedicated was configured in RRC; i.e., Option 1 is possible
Observation 3: RAN3 needs to discuss whether to signal the CFRA resources (in RACH-ConfigDedicated) for PDCCH Order and LTM CSC MAC CE in separate IEs to support scenarios where either these resources are the same or different; otherwise, it mandates the source gNB-DU to use the same CFRA resources (Option 2))
Proposal 1: For inter-DU LTM, the CFRA resource configuration resources (in RACH-ConfigDedicated) used in LTM cell switch command and for early TA acquisition are separately signalled from the candidate DU to the source DU via the CU
Proposal 2: RAN3 to discuss the CR in R3-243162 and decide the solution to signal the RACH Dedicated Configurations for the CFRA resources for Early Sync and LTM CSC MAC CE.
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Appendix
EarlyUL-SyncConfig
The IE EarlyUL-SyncConfig is used to configure random access resources for the early UL synchronization procedure.
EarlyUL-SyncConfig information element
-- ASN1START
-- TAG-EARLYUL-SYNCCONFIG-START

[bookmark: _Hlk145429868][bookmark: _Hlk145429914]EarlyUL-SyncConfig-r18 ::=         SEQUENCE {
    frequencyInfoUL-r18                FrequencyInfoUL,
    rach-ConfigGeneric-r18             RACH-ConfigGeneric,
    bwp-GenericParameters-r18          BWP,
    ssb-PerRACH-Occasion-r18           ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen} OPTIONAL, -- Need R
    prach-RootSequenceIndex-r18        CHOICE {
        l839                               INTEGER (0..837),
        l139                               INTEGER (0..137)
    }                                                                                                             OPTIONAL, -- Need R
    ltm-PRACH-SubcarrierSpacing-r18    SubcarrierSpacing                                                          OPTIONAL, -- Need L139
    n-TimingAdvanceOffset-r18          ENUMERATED { n0, n25600, n39936, spare1 }                                  OPTIONAL, -- Need R
    ...
}

-- TAG-EARLYUL-SYNCCONFIG-STOP
-- ASN1STOP

	EarlyUL-SyncConfig field descriptions

	frequencyInfoUL
This field provides basic parameters of an uplink carrier for PRACH transmission on a candidate cell.

	ltm-PRACH-SubcarrierSpacing
Indicates subcarrier spacing of PRACH for LTM (see TS 38.211 [16], clause 5.3.2).
Only the following values are applicable depending on the used frequency:
FR1:    15 or 30 kHz
FR2-1:  60 or 120 kHz
FR2-2:  120, 480, or 960 kHz
If absent, the UE applies the SCS as derived from the prach-ConfigurationIndex in RACH-ConfigGeneric (see tables Table 6.3.3.1-1, Table 6.3.3.1-2, Table 6.3.3.2-2 and Table 6.3.3.2-3, TS 38.211 [16]).

	n-TimingAdvanceOffset
The N_TA-Offset to be applied for all uplink transmissions on a candidate cell.

	rach-ConfigGeneric
RACH parameters for performing a random access procedure on a candidate cell.

	ssb-PerRACH-Occasion
This field indicated the number of SSBs for RACH occasion.



	Conditional Presence
	Explanation

	L139
	The field is mandatory present if prach-RootSequenceIndex L=139, otherwise the field is absent, Need S.



RACH-ConfigDedicated
The IE RACH-ConfigDedicated is used to specify the dedicated random access parameters.
RACH-ConfigDedicated information element
-- ASN1START
-- TAG-RACH-CONFIGDEDICATED-START


RACH-ConfigDedicated ::=        SEQUENCE {
    cfra                            CFRA                                                                    OPTIONAL, -- Need S
    ra-Prioritization               RA-Prioritization                                                       OPTIONAL, -- Need N
    ...,
    [[
    ra-PrioritizationTwoStep-r16    RA-Prioritization                                                       OPTIONAL, -- Need N
    cfra-TwoStep-r16                CFRA-TwoStep-r16                                                        OPTIONAL  -- Need S
    ]]
}

CFRA ::=                    SEQUENCE {
    occasions                       SEQUENCE {
        rach-ConfigGeneric              RACH-ConfigGeneric,
        ssb-perRACH-Occasion            ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}
                                                                                                            OPTIONAL  -- Cond Mandatory
    }                                                                                                       OPTIONAL, -- Need S
    resources                       CHOICE {
        ssb                             SEQUENCE {
            ssb-ResourceList                SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
            ra-ssb-OccasionMaskIndex        INTEGER (0..15)
        },
        csirs                           SEQUENCE {
            csirs-ResourceList              SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)) OF CFRA-CSIRS-Resource,
            rsrp-ThresholdCSI-RS            RSRP-Range
        }
    },
    ...,
    [[
    totalNumberOfRA-Preambles INTEGER (1..63)                                                             OPTIONAL -- Cond Occasions
    ]],
    [[
    msg1-RepetitionNum-r18          ENUMERATED {n2, n4, n8, spare1}                                               OPTIONAL -- Cond 4StepCFRArep
    ]]
}

CFRA-TwoStep-r16 ::=                    SEQUENCE {
    occasionsTwoStepRA-r16                  SEQUENCE {
        rach-ConfigGenericTwoStepRA-r16         RACH-ConfigGenericTwoStepRA-r16,
        ssb-PerRACH-OccasionTwoStepRA-r16       ENUMERATED {oneEighth, oneFourth, oneHalf, one,
                                                            two, four, eight, sixteen}
    }                                                                                                     OPTIONAL, -- Need S
    msgA-CFRA-PUSCH-r16                     MsgA-PUSCH-Resource-r16,
    msgA-TransMax-r16                       ENUMERATED {n1, n2, n4, n6, n8, n10, n20, n50, n100, n200}    OPTIONAL, -- Need S
    resourcesTwoStep-r16                    SEQUENCE {
        ssb-ResourceList                        SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
        ra-ssb-OccasionMaskIndex                INTEGER (0..15)
    },
    ...
}

CFRA-SSB-Resource ::=           SEQUENCE {
    ssb                             SSB-Index,
    ra-PreambleIndex                INTEGER (0..63),
    ...,
    [[
    msgA-PUSCH-Resource-Index-r16   INTEGER (0..3071)     OPTIONAL  -- Cond 2StepCFRA
    ]]

}

CFRA-CSIRS-Resource ::=         SEQUENCE {
    csi-RS                          CSI-RS-Index,
    ra-OccasionList                 SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1),
    ra-PreambleIndex                INTEGER (0..63),
    ...
}

-- TAG-RACH-CONFIGDEDICATED-STOP
-- ASN1STOP

	CFRA-CSIRS-Resource field descriptions

	csi-RS
The ID of a CSI-RS resource defined in the measurement object associated with this serving cell.

	ra-OccasionList
RA occasions that the UE shall use when performing CF-RA upon selecting the candidate beam identified by this CSI-RS. The network ensures that the RA occasion indexes provided herein are also configured by prach-ConfigurationIndex and msg1-FDM. Each RACH occasion is sequentially numbered, first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot and Third, in increasing order of indexes for PRACH slots.

	ra-PreambleIndex
The RA preamble index to use in the RA occasions associated with this CSI-RS.



	CFRA field descriptions

	msg1-RepetitionNum
Indicates the MSG1 repetition number used for contention free 4-step random access type in TS 38.321 [3]. If this field is absent, the UE performs contention free 4-step random access without MSG1-Repetitions.

	occasions
RA occasions for contention free random access. If the field is absent, the UE uses the RA occasions configured in RACH-ConfigCommon in the first active UL BWP.

	ra-ssb-OccasionMaskIndex
Explicitly signalled PRACH Mask Index for RA Resource selection in TS 38.321 [3]. The mask is valid for all SSB resources signalled in ssb-ResourceList.

	rach-ConfigGeneric
Configuration of contention free random access occasions for CFRA. The UE shall ignore preambleReceivedTargetPower, preambleTransMax, powerRampingStep, ra-ResponseWindow signaled within this field and use the corresponding values provided in RACH-ConfigCommon.

	ssb-perRACH-Occasion
Number of SSBs per RACH occasion.

	totalNumberOfRA-Preambles
Total number of preambles used for contention free random access in the RACH resources defined in CFRA, excluding preambles used for other purposes (e.g. for SI request). If the field is absent but the field occasions is present, the UE may assume all the 64 preambles are for RA. The setting should be consistent with the setting of ssb-perRACH-Occasion, if present, i.e. it should be a multiple of the number of SSBs per RACH occasion.



	CFRA-SSB-Resource field descriptions

	msgA-PUSCH-Resource-Index
Identifies the index of the PUSCH resource used for MSGA CFRA. The PUSCH resource index indicates a valid PUSCH occasion (as specified in TS 38.213 [13], clause 8.1A) and the associated DMRS resources corresponding to a PRACH slot. The PUSCH resource indexes are sequentially numbered and are mapped to valid PUSCH occasions corresponding to a PRACH slot which are ordered, first, in increasing order of frequency resource indexes for frequency multiplexed PUSCH occasions; second, in increasing order of DMRS resource indexes within a PUSCH occasion, where a DMR resource index is determined first in an ascending order of a DMRS port index and then in an ascending order of a DMRS sequence index, third in increasing order of time resource indexes for time multiplexed PUSCH occasions within a PUSCH slot and fourth, in increasing order of indexes for PUSCH slots. For the case of contention free 2-step random access type, if this field is absent, the UE shall use the value 0.

	ra-PreambleIndex
The preamble index that the UE shall use when performing CF-RA upon selecting the candidate beams identified by this SSB.

	ssb
The ID of an SSB transmitted by this serving cell.



	CFRA-TwoStep field descriptions

	msgA-CFRA-PUSCH
PUSCH resource configuration(s) for msgA CFRA.

	msgA-TransMax
Max number of MsgA preamble transmissions performed before switching to 4-step type random access (see TS 38.321 [3], clauses 5.1.1). This field is only applicable when 2-step and 4-step RA type are configured and switching to 4-step type RA is supported. If the field is absent in cfra-TwoStep, switching from 2-step RA type to 4-step RA type is not allowed.

	occasionsTwoStepRA
RA occasions for contention free random access. If the field is absent, the UE uses the RA occasions configured in RACH-ConfigCommonTwoStepRA in the first active UL BWP.

	ra-SSB-OccasionMaskIndex
Explicitly signalled PRACH Mask Index for RA Resource selection in TS 38.321 [3]. The mask is valid for all SSB resources signalled in ssb-ResourceList.

	rach-ConfigGenericTwoStepRA
Configuration of contention free random access occasions for CFRA 2-step random access type.

	ssb-PerRACH-OccasionTwoStep
Number of SSBs per RACH occasion for 2-step random access type.



	RACH-ConfigDedicated field descriptions

	cfra
Parameters for contention free random access to a given target cell. If this field and cfra-TwoStep are absent, the UE performs contention based random access.

	cfra-TwoStep
Parameters for contention free 2-step random access type to a given target cell. Network ensures that cfra and cfra-TwoStep are not configured at the same time. If this field and cfra are absent, the UE performs contention based random access. This field may only be present if msgA-ConfigCommon is configured on the BWP.

	ra-prioritization
Parameters which apply for prioritized random access procedure to a given target cell (see TS 38.321 [3], clause 5.1.1).

	ra-PrioritizationTwoStep
Parameters which apply for prioritized 2-step random access type procedure to a given target cell (see TS 38.321 [3], clause 5.1.1).



	Conditional Presence
	Explanation

	Mandatory
	The field is mandatory present.

	Occasions
	The field is optionally present, Need S, if the field occasions is present, otherwise it is absent.

	2StepCFRA
	The field is optionally present for the case of 2-step RA type contention free random access, Need S, otherwise it is absent.

	4StepCFRArep
	For non-(e)RedCap UEs, the field is optionally present, Need S, if resources is set to ssb and there is one FeatureCombinationPreambles entry indicating only msg1-Repetitions which is associated with the same Msg1 repetition number.
For RedCap UEs or if RedCap is considered to be applicable for this Random Access procedure for eRedCap UEs, the field is optionally present, Need S, if resources is set to ssb and there is one FeatureCombinationPreambles entry indicating only redCap and msg1-Repetitions which is associated with the same Msg1 repetition number.
For eRedCap UEs, if eRedCap is considered to be applicable for this Random Access procedure, the field is optional present, Need S, if resource is set to ssb and there is one FeatureCombinationPreambles entry indicating only eRedCap and msg1-Repetitions which is associated with the same Msg1 repetition number.
Otherwise, it is absent.



[bookmark: _Toc60777335][bookmark: _Toc162894934]RACH-ConfigGeneric
The IE RACH-ConfigGeneric is used to specify the random-access parameters both for regular random access as well as for beam failure recovery.
RACH-ConfigGeneric information element
-- ASN1START
-- TAG-RACH-CONFIGGENERIC-START

RACH-ConfigGeneric ::=              SEQUENCE {
    prach-ConfigurationIndex            INTEGER (0..255),
    msg1-FDM                            ENUMERATED {one, two, four, eight},
    msg1-FrequencyStart                 INTEGER (0..maxNrofPhysicalResourceBlocks-1),
    zeroCorrelationZoneConfig           INTEGER(0..15),
    preambleReceivedTargetPower         INTEGER (-202..-60),
    preambleTransMax                    ENUMERATED {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},
    powerRampingStep                    ENUMERATED {dB0, dB2, dB4, dB6},
    ra-ResponseWindow                   ENUMERATED {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80},
    ...,
    [[
    prach-ConfigurationPeriodScaling-IAB-r16    ENUMERATED {scf1,scf2,scf4,scf8,scf16,scf32,scf64}              OPTIONAL,   -- Need R
    prach-ConfigurationFrameOffset-IAB-r16      INTEGER (0..63)                                                 OPTIONAL,   -- Need R
    prach-ConfigurationSOffset-IAB-r16          INTEGER (0..39)                                                 OPTIONAL,   -- Need R
    ra-ResponseWindow-v1610                     ENUMERATED { sl60, sl160}                                       OPTIONAL,   -- Need R
    prach-ConfigurationIndex-v1610              INTEGER (256..262)                                              OPTIONAL    -- Need R
    ]],
    [[
    ra-ResponseWindow-v1700                     ENUMERATED {sl240, sl320, sl640, sl960, sl1280, sl1920, sl2560} OPTIONAL    -- Need R
    ]]
}

-- TAG-RACH-CONFIGGENERIC-STOP
-- ASN1STOP

	RACH-ConfigGeneric field descriptions

	msg1-FDM
The number of PRACH transmission occasions FDMed in one time instance. (see TS 38.211 [16], clause 6.3.3.2).

	msg1-FrequencyStart
Offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0. The value is configured so that the corresponding RACH resource is entirely within the bandwidth of the UL BWP. (see TS 38.211 [16], clause 6.3.3.2).

	powerRampingStep
Power ramping steps for PRACH (see TS 38.321 [3],5.1.3). This field is set to the same value for different repetition numbers associated with a specific FeatureCombination.

	prach-ConfigurationFrameOffset-IAB
Frame offset for ROs defined in the baseline configuration indicated by prach-ConfigurationIndex and is used only by the IAB-MT. (see TS 38.211 [16], clause 6.3.3.2).

	prach-ConfigurationIndex
PRACH configuration index. For prach-ConfigurationIndex configured under beamFailureRecoveryConfig, the prach-ConfigurationIndex can only correspond to the short preamble format, (see TS 38.211 [16], clause 6.3.3.2). If the field prach-ConfigurationIndex-v1610 is present, the UE shall ignore the value provided in prach-ConfigurationIndex (without suffix).

	prach-ConfigurationPeriodScaling-IAB
Scaling factor to extend the periodicity of the baseline configuration indicated by prach-ConfigurationIndex and is used only by the IAB-MT. Value scf1 corresponds to scaling factor of 1 and so on. (see TS 38.211 [16], clause 6.3.3.2).

	prach-ConfigurationSOffset-IAB
Subframe/Slot offset for ROs defined in the baseline configuration indicated by prach-ConfigurationIndex and is used only by the IAB-MT. (see TS 38.211 [16], clause 6.3.3.2).

	preambleReceivedTargetPower
The target power level at the network receiver side (see TS 38.213 [13], clause 7.4, TS 38.321 [3], clauses 5.1.2, 5.1.3). Only multiples of 2 dBm may be chosen (e.g. -202, -200, -198, ...). This field is set to the same value for different repetition numbers associated with a specific FeatureCombination.

	preambleTransMax
Max number of RA preamble transmission performed before declaring a failure (see TS 38.321 [3], clauses 5.1.4, 5.1.5). The UE shall ignore this field in case rach-ConfigGeneric is included within an EarlyUL-SyncConfig IE.

	ra-ResponseWindow
Msg2 (RAR) window length in number of slots. The network configures a value lower than or equal to 10 ms when Msg2 is transmitted in licensed spectrum and a value lower than or equal to 40 ms when Msg2 is transmitted with shared spectrum channel access (see TS 38.321 [3], clause 5.1.4). UE ignores the field if included in SCellConfig. If ra-ResponseWindow-v1610 or ra-ResponseWindow-v1700 is signalled, UE shall ignore the ra-ResponseWindow (without suffix). The field ra-ResponseWindow-v1700 is applicable to SCS 480 kHz and SCS 960 kHz. The UE shall ignore this field in case rach-ConfigGeneric is included within an EarlyUL-SyncConfig IE.

	zeroCorrelationZoneConfig
N-CS configuration, see Table 6.3.3.1-5 in TS 38.211 [16].
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