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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	Yes



Additional explanations/motivations for the time budget changes in the attached Excel table:

RAN4 core part work and performance part work need more time to finish the remaining open issues listed in section 2.4.2 of this status report and in the exception request in RP-220292. For details, see attached TU sheet.

2.	Detailed progress in RAN WGs
2.1	RAN1
2.1.1	Agreements
2.1.1.1	RAN1#108-e
79 contributions were submitted to this meeting (for details see agenda item 8.6 in Tdoc list).

RAN1 carried out online (GTW) discussions and the following offline email discussions (with documents and agreements listed further down):

· [108-e-R17-RedCap-01] Email discussion for maintenance on aspects related to reduced maximum UE bandwidth
· [108-e-R17-RedCap-02] Email discussion for maintenance on other aspects of UE complexity reduction
· [108-e-R17-RedCap-03] Email discussion for maintenance on RAN1 aspects for RAN2-led features
· [108-e-R17-RRC-RedCap] Email discussion on Rel-17 RRC parameters for RedCap
· [108-e-R17-UE-features-RedCap-01] Email discussion on UE features for RedCap

After the meeting, an updated RAN1 agreement summary was provided in R1-2202535.

RAN1 made the following agreements related to reduced maximum UE bandwidth:
	R1-2202528	FL summary #1 on reduced maximum UE bandwidth for RedCap		Moderator (Ericsson)
R1-2202529	FL summary #2 on reduced maximum UE bandwidth for RedCap		Moderator (Ericsson)
R1-2202530	FL summary #3 on reduced maximum UE bandwidth for RedCap		Moderator (Ericsson)
R1-2202531	FL summary #4 on reduced maximum UE bandwidth for RedCap		Moderator (Ericsson)
R1-2202532	FL summary #5 on reduced maximum UE bandwidth for RedCap		Moderator (Ericsson)

Agreement:
When the frequency hopping for the RedCap PUCCH resources (for HARQ feedback for Msg4/MsgB) is deactivated,
· All 16 PUCCH resources are mapped to one side, and it is SIB-configurable which side.
· The PRB index of the PUCCH transmission is determined using the existing equations as a starting point, with an additional PRB offset with [4] candidate values.
· One of the candidate values is [zero].

Conclusion:
· For RedCap UE reception of DCI format 1_0 in a CSS:
· DCI size always depends on size of CORESET#0
· Resource allocation starts at first PRB of CORESET where DCI format has been received

Agreement:
Replace the working assumption from RAN1#107e “Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on for CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities” with the following agreement:
· For FR1,
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities  [FG 6-1a] with supporting CSI-RS, or [FG 6-1a]without supporting CSI-RS.
· For FR2,
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities [FG 6-1a] with supporting CSI-RS, or [FG 6-1a] without supporting CSI-RS.
Note: The cases that CSI-RS in this agreement can support are left to RAN4

Agreement:
· Disabling of frequency hopping for common PUCCH resources for RedCap UEs is only supported for separate (not shared) initial UL BWP.

Agreement:
· For FR1 and FR2, for TDD, when a (separate or shared) initial DL BWP includes CD-SSB (for FR1 and FR2) and the entire CORESET#0 (for FR1), the center frequencies for the (separate or shared) initial DL BWP and the (separate or shared) initial UL BWP are assumed to be the same.
 
Agreement:
· When frequency hopping for common PUCCH resources for RedCap is deactivated,
· The additional PRB offset is added to the PRB offset (RBBWPoffset).
· The additional PRB offset has a [3]-bit range, [which can be {2, 3, 4, 6, 8, 9, 10, 12},] and if it is not configured, a default value is assumed as 0.

Agreement:
· When frequency hopping for common PUCCH resource for RedCap is deactivated,
· The UE determines PRB index of PUCCH transmission in one side of UL BWP as by using one of the following equations as configured by SIB:
· 
· 
· The UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as:
·   
· where:
·  is the PUCCH resource index.
·   is the additional PRB offset.
· Other parameters are as in TS 38.213 clause 9.2.1.
 
Agreement:
· When frequency hopping for common PUCCH resources for RedCap is deactivated,
· The additional PRB offset is {2, 3, 4, 6, 8, 9, 10, 12}.
· Note: It has already been agreed that if the additional PRB offset is not configured, a default value is assumed as 0.

Agreement:
· A RedCap UE supports existing applicable mandatory feature(s) that are based on SSB using NCD-SSB (including NCD-SSB based measurements) as mandatory feature(s) in an RRC-configured DL BWP that does not include CD-SSB.
· NCD-SSB is ‘QCL’-ed with CD-SSB when the NCD-SSB and CD-SSB share the same SSB index.
· Note: RAN1 assumes that NCD-SSB is configured by higher layer

 Agreement:
· The following working assumptions from RAN1#107-e are NOT confirmed for idle/inactive mode and furthermore they are replaced by the agreements further down for connected mode.
· For FR1,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· Working assumption: If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective
· For FR2,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· Working assumption: If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective
· For BWP#0 configuration option 1,
· For FR1,
· For a separate initial DL BWP, for a RedCap UE in connected mode, paging can only be configured if it contains CD-SSB and the entire CORESET#0.
· For FR2,
· For a separate initial DL BWP, for a RedCap UE in connected mode, paging can only be configured if it contains CD-SSB and the entire CORESET#0.
· Note: For BWP#0 configuration option 2,
· For FR1,
· For a separate initial DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0), if it is configured for paging,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE supporting FG 6-1a does not expect it to contain SSB/CORESET#0/SIB
· For FR2,
· For a separate initial DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0), if it is configured for paging,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE supporting FG 6-1a does not expect it to contain SSB/CORESET#0/SIB

Conclusion:
· From RAN1 perspective, whether and under what conditions a RedCap UE requires to be configured with existing measurement gaps to support operation without SSB in an RRC-configured active BWP, and its related UE feature discussion (including measurement gaps) is up to RAN4.
· Send an LS to RAN4 to inform them about the conclusion.

Agreement:
The draft LS in R1-2202885 is endorsed in principle.

Agreement:
The final LS in R1-2202885 is endorsed.
 



RAN1 made the following agreements related to duplex operation:
	R1-2202583	FL summary #1 on other aspects of UE complexity reduction for RedCap	Moderator (Qualcomm)
R1-2202668	FL summary #2 on other aspects of UE complexity reduction for RedCap	Moderator (Qualcomm)
R1-2202669	FL summary #3 on other aspects of UE complexity reduction for RedCap	Moderator (Qualcomm)
R1-2202897	FL summary #4 on other aspects of UE complexity reduction for RedCap	Moderator (Qualcomm)

Agreement:
· The following text proposal to TS 38.213, clause 17.2 is endorsed
===================== Unchanged parts are omitted=====================
If a HD-UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH in a set of symbols and the UE detects a DCI format indicating to the HD-UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	the HD-UE does not expect to cancel the transmission of the PUCCH or PUSCH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the HD-UE detects the DCI format; otherwise, the HD-UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS38.214], determined from clauses 9 and 9.2.5 or clause 6.1 of [6, TS38.214], or the PRACH transmission in the set of symbols.
-	the HD-UE does not expect to cancel the transmission of SRS in symbols from the subset of symbols that occur within  relative to a last symbol of a CORESET where the HD-UE detects the DCI format. The HD-UE cancels the SRS transmission in remaining symbols from the subset of symbols.
	 is the PUSCH preparation time for UE processing capability 1 [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15 kHz or larger; otherwise .
===================== Unchanged parts are omitted =====================

Agreement:
· The following text proposal to TS 38.214 is endorsed.
	======TP to TS 38.214 V17.0.0 ======
[bookmark: _Toc91695412][bookmark: _Toc36645501][bookmark: _Toc29674271][bookmark: _Toc45810546][bookmark: _Toc11352084][bookmark: _Toc27299872][bookmark: _Toc29673137][bookmark: _Toc20317974][bookmark: _Toc29673278]5.1.2.1	Resource allocation in time domain
< unchanged text omitted>
[bookmark: _Hlk505671103]A PDSCH reception in a slot of a multi-slot PDSCH reception is omitted according to the conditions in Clause 11.1 and Clause 17.2 of [6, TS38.213].
< unchanged text omitted>
[bookmark: _Toc11352143][bookmark: _Toc45810613][bookmark: _Toc29674338][bookmark: _Toc20318033][bookmark: _Toc91695483][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc27299931][bookmark: _Toc36645568]6.1.2.1	Resource allocation in time domain
< unchanged text omitted>
For PUSCH repetition Type A and TB processing over multiple slots, a PUSCH transmission in a slot of a multi-slot PUSCH transmission is omitted according to the conditions in Clause 9, Clause 11.1, and Clause 11.2A and Clause 17.2 of [6, TS 38.213]. 
< unchanged text omitted>
For PUSCH repetition Type B, after determining the invalid symbol(s) for PUSCH repetition type B transmission for each of the K nominal repetitions, the remaining symbols are considered as potentially valid symbols for PUSCH repetition Type B transmission. If the number of potentially valid symbols for PUSCH repetition type B transmission is greater than zero for a nominal repetition, the nominal repetition consists of one or more actual repetitions, where each actual repetition consists of a consecutive set of all potentially valid symbols that can be used for PUSCH repetition Type B transmission within a slot. An actual repetition with a single symbol is omitted except for the case of L=1. An actual repetition is omitted according to the conditions in Clause 9, Clause 11.1, and Clause 11.2A and Clause 17.2 of [6, TS 38.213]. The UE shall repeat the TB across actual repetitions. The redundancy version to be applied on the nth actual repetition (with the counting including the actual repetitions that are omitted) is determined according to table 6.1.2.1-2, where N=1. 
For PUSCH repetition Type B, when a UE receives a DCI that schedules aperiodic CSI report(s) or activates semi-persistent CSI report(s) on PUSCH with no transport block by a ‘CSI request’ field on a DCI, the number of nominal repetitions is always assumed to be 1, regardless of the value of numberOfRepetitions. When the UE is scheduled to transmit a PUSCH repetition Type B with no transport block and with aperiodic or semi-persistent CSI report(s) by a ‘CSI request’ field on a DCI, the first nominal repetition is expected to be the same as the first actual repetition. For PUSCH repetition Type B carrying semi-persistent CSI report(s) without a corresponding PDCCH after being activated on PUSCH by a ‘CSI request’ field on a DCI, if the first nominal repetition is not the same as the first actual repetition, the first nominal repetition is omitted; otherwise, the first nominal repetition is omitted according to the conditions in Clause 9, Clause 11.1, and Clause 11.2A and Clause 17.2 of [6, TS 38.213].
< unchanged text omitted>
[bookmark: _Toc91695490]6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
< unchanged text omitted>
A Type 1 or Type 2 PUSCH transmission with a configured grant in a slot is omitted according to the conditions in Clause 9, Clause 11.1, and Clause 11.2A and Clause 17.2 of [6, TS 38.213]. 
< unchanged text omitted>
======TP to TS 38.214 V17.0.0 ======




Working assumption:
· For Case 5 of SSB overlapping with Msg3 (re)transmission or PUCCH for Msg4/MsgB, reuse the same handling as for other dynamically scheduled UL transmission and prioritize the SSB
· Note: Whether the above collision rule is reused for Msg3 PUSCH repetition is up to the agreement in the CE WI

Agreement:
· DL-UL collision handling for HD-FDD operation is applied after intra-UE multiplexing/prioritization, and the following TP to Clause 9 of TS 38.213 is endorsed
	===================== Unchanged parts are omitted=====================
In the remaining of this clause, a UE multiplexes UCIs with same priority index in a PUCCH or a PUSCH before considering limitations for UE transmission as described in clause 11.1, and clause 11.1.1 and clause 17.2. A PUCCH or a PUSCH is assumed to have a same priority index as a priority index of UCIs a UE multiplexes in the PUCCH or the PUSCH.
===================== Unchanged parts are omitted =====================



Agreement:
· The following text proposal to TS 38.213, clause 17.2 is endorsed
	===================== Unchanged parts are omitted=====================
If a HD-UE would transmit a PRACH based on a detected DCI format, or PUSCH, or PUCCH, or PRACH, or SRS based on a detected DCI format and the HD-UE is indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon in a set of symbols, the HD-UE does not transmit PUSCH or PUCCH or PRACH if a transmission would overlap with any symbol from the set of symbols and the HD-UE does not transmit SRS in the set of symbols.
===================== Unchanged parts are omitted =====================



Agreement:
· The following text proposal to TS 38.213, clause 17.2 is endorsed
	===================== Unchanged parts are omitted =====================
If a HD-UE would transmit a PRACH or MsgA PUSCH triggered by higher layers in a set of symbols and would receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS, or is indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon in symbols that include any symbol from the set of symbols, the HD-UE can select based on its implementation whether to either transmit the PRACH or the MsgA PUSCH or receive the PDSCH, or the CSI-RS, or the PL RS, or the PDCCH, or the SS/PBCH blocks.
If a HD-UE would receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS based on a configuration by higher layers or is indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon in a set of symbols, and the HD-UE would transmit PRACH or MsgA PUSCH triggered by higher layers starting or ending at a symbol that is earlier or later than  or, respectively, from the last or first symbol in the set of symbols, the HD-UE can select based on its implementation whether to either transmit the PRACH or the MsgA PUSCH or receive the PDSCH, or the CSI-RS, or the DL PRS, or the PDCCH, or the SS/PBCH blocks
===================== Unchanged parts are omitted =====================


 
Conclusion:
· For collision handling, HD-FDD RedCap UEs do not support [partialCancellation] in Rel-17
· Note: No specification impact is expected




RAN1 made the following agreements related to RAN2-led objectives:
	R1-2202546	FL summary #1 on RAN1 aspects for RAN2-led features for RedCap		Moderator (Apple)
R1-2202589	FL summary #2 on RAN1 aspects for RAN2-led features for RedCap		Moderator (Apple)
R1-2202678	FL summary #3 on RAN1 aspects for RAN2-led features for RedCap		Moderator (Apple)
 
Conclusion:
· For Case 2 of 2-step RACH procedure (i.e., no dedicated MsgA preamble and no MsgA PRACH resource is configured for early indication of Redcap UEs), do not support early RedCap UE indication in MsgA PUSCH part using dedicated resource configuration.

Conclusion:
· For Case 1 of 2-step RACH procedure (i.e., either dedicated MsgA preamble or MsgA PRACH resource is configured for early indication of Redcap UEs), do not support early RedCap UE indication in MsgA PUSCH part using dedicated resource configuration.




RAN1 discussed RRC parameters for L1 configuration:
	R1-2202533	FL summary on RAN1 RRC parameter list for Rel-17 NR RedCap		Moderator (Ericsson)
R1-2202534	Draft RAN1 RRC parameter list for Rel-17 NR RedCap				Moderator (Ericsson)

R1-2202759	Consolidated higher layers parameter list for Rel-17 NR				Moderator (Ericsson)
R1-2202760	LS on updated Rel-17 LTE and NR higher-layers parameter list			RAN1, Ericsson
R1-2202543	Summary of Email discussion on Rel-17 RRC parameters for LS to RAN2	Moderator (Ericsson)
R1-2202761	Collection of higher layers parameter list for Rel-17 LTE and NR		Moderator (Ericsson)




RAN1 made the following agreements related to RedCap UE feature list (under the separate agenda item 8.16.6):
	R1-2201515	Summary on UE features for REDCAP	Moderator (NTT DOCOMO, INC.)
R1-2202927	LS on updated Rel-17 RAN1 UE features list for NR	RAN1, NTT DOCOMO, AT&T
R1-2202928	Updated RAN1 UE features list for Rel-17 NR after RAN1 #108-e	Moderators (AT&T, NTT DOCOMO, INC.)
R1-2202929	Updated RAN1 UE features list for Rel-17 NR after RAN1 #108-e including remaining RAN1 issues        Moderators (AT&T, NTT DOCOMO, INC.)

Agreement:
· Following capabilities are added as components in FG 28-1
· a) Separate initial UL BWP for RedCap UEs
· It includes the configuration(s) needed for RedCap UE to perform random access
· b) Separate initial DL BWP for RedCap UEs
· It includes CSS/CORESET for random access 
· FFS: For separate initial DL BWP used for paging, CD-SSB is included
· For separate initial DL BWP only used for RACH, SSB may or may not be included

Agreement:
· Component in FG 28-1 is updated as follows
· a) Separate initial UL BWP for RedCap UEs
· It includes the configuration(s) needed for RedCap UE to perform random access
· Enabling/disabling of frequency hopping for common PUCCH resources
· Add a note in FG 28-1: It is up to RAN2 whether/how to capture the capabilities for early indication of RedCap UE in Msg 3 and Msg A

Agreement:
· Delete FG 28-2
· (As conclusion) It is up to RAN4 whether/how to report UE Rx structure for FR2




2.1.2	Remaining Open issues
Remaining RAN1 issues:
· Clarification of UE behavior when separate initial DL BWP is not configured
· Presence of SSB transmission in separate initial DL BWP in connected mode for BWP#0 configuration option 1
· Collision handling between SSB and Msg3 or PUCCH in response to Msg4/MsgB for HD-FDD UE

2.2	RAN2
2.2.1	Agreements
2.2.1.1	RAN2#116bis-e
91 contributions were submitted to this meeting (for details see agenda item 8.12 in Tdoc list).

RAN2 carried out online (GTW) discussions and the following offline email discussions:

· [AT116bis-e][103][RedCap] Identification and access restriction (Huawei)
· Summarized in R2-2201734 and R2-2201751
· [AT116bis-e][104][RedCap] RRM relaxations (Samsung)
· Summarized in R2-2201735 and R2-2201752
· [AT116bis-e][105][RedCap] Capabilities (Intel)
· Summarized in R2-2201737 and R2-2201750
· [AT116bis-e][106][RedCap] NCD-SSB and Initial BWP aspects (Ericsson)
· Summarized in R2-2201738 and R2-2201753

RAN2 made the following agreements related to definition of RedCap UE type and reduced capabilities:
	Agreements:
· RedCap UE can optionally support 16 DRBs qualified with a capability.

Agreements via email - from offline 105:
· ANR feature is optional for RedCap UE; 
· CHO related capabilities are applicable for RedCap UEs (understanding that CHO is already defined as an optional feature). “FFS on CHO” can be removed.
· RAN2 confirms RAN1 agreements, i.e. introduce explicit bit to indicate the support of RedCap; To be captured in Mega CR;
· RAN2 confirms RAN1 agreements, i.e. introduce capability bit on Half-duplex FDD operation type A for RedCap UEs; To be captured in Mega CR. 
· RAN2 confirms that for RedCap UEs, “maxNumberMIMO-LayersPDSCH” is still per FSPC although per band is enough.
· Clarify in the field description of shortSN and am-WithShortSN that, RedCap UE should always report "1" in TS 38.306 section 4.2.4 and 4.2.5.

Agreements online:
· For the LTE to NR handover, in case the target NR cell is a legacy cell, the RedCap UE should trigger RRC re-establishment procedure. FFS any specification impact or purely leave to implementation
· "1 DL MIMO" vs "no MIMO" will no longer be discussed in RAN2

Agreements via email - via offline 105 second round:
· Capture “Support of RedCap early indication based on Msg1, MsgA and Msg3 for RACH” in the field description of capability bit “support of RedCap”;
· Capture the limitation on BW, Rx and MIMO in 4.2.xx RedCap Parameters of TS38.306 running CR as:
· The maximum bandwidth is 20 MHz for FR1, and is 100 MHz for FR2; UE features and corresponding capabilities related to UE bandwidths wider than 20 MHz in FR1 or wider than 100 MHz in FR2 are not supported by RedCap UEs;
· 1 DL MIMO layer if 1 Rx branch is supported, and 2 DL MIMO layers if 2 Rx branches are supported. UE features and corresponding capabilities related to more than 2 UE Rx branches and more than 2 DL MIMO layers, as well as UE features and capabilities related to more than 2 UE Tx branches and more than 2 UL MIMO layers are not supported by RedCap UEs;

Working Assumption:
· The capability “support of RedCap” is per UE capability. Take a final agreement in the next meeting based on possible further feedback from RAN1




RAN2 made the following agreements related to NCD-SSB and initial BWP aspects:
	Agreements:
· A RedCap UE in idle/inactive mode monitors paging only in an initial BWP (default or RedCap specific) associated with CD-SSB and performs cell (re-)selection and measurements on the CD-SSB
· If a RedCap-specific initial UL BWP is configured for RACH, RedCap UEs shall use only the RedCap-specific initial UL BWP to perform RACH.

Agreements via email - from offline 106:
· If a RedCap UE in idle/inactive mode is configured with a separate initial BWP associated with no SSB (CD or NCD) for RACH, measurements are based on CD-SSB for initial RACH resource selection.
· If a RedCap UE in idle/inactive mode is configured with a separate initial BWP associated with no SSB (CD or NCD) for RACH, PDCCH-ConfigCommon of the separate initial DL BWP includes common search space configuration for RAR.
· From RAN2 perspective, if a RedCap UE in idle/inactive mode is configured with a separate initial BWP associated with no SSB (CD or NCD) for RACH, it is up to UE implementation to perform new RSRP measurement in a DL BWP associated with CD-SSB before Msg1/A retransmission. 
· RedCap-specific two-step RACH, if configured, and four-step RACH are always configured in the same BWP.
· In RRC connected mode NCD-SSB may be configured for a RedCap UE in dedicated DL BWP.
· For connected mode operation NCD-SSB has the same properties (e.g., ssb-PositionsInBurst, PCI, ssb-periodicity, ssb-PBCH-BlockPower) as the corresponding CD-SSB. FFS if an additional property needs to be specified.
· For connected mode operation if NCD-SSB is configured in a dedicated DL BWP, RedCap UE assumes that “SSB” in QCL-Info IE and “ssb-Index” in RadioLinkMonitoringRS IE refer to the beam with the same index in the NCD-SSB configured in that BWP.
· For connected mode operation if NCD-SSB is configured in a dedicated DL BWP whose paired UL BWP is configured with RACH-ConfigDedicated, RACH-ConfigCommon or BeamFailureRecovery Config, SSB in that RACH configuration (e.g., in CFRA-SSB-Resource IE or in PRACH-ResourceDedicatedBFR IE) refers to the NCD-SSB configured in that DL BWP.

Agreements:
· The network may provide absoluteFrequencySSB and ssb-periodicity explicitly for NCD-SSB, i.e., other properties such as PCI, ssb-PBCH-BlockPower, ssb-PositionsInBurst are configured with the same values from serving cell's CD-SSB. FFS for the time offset (feedback from RAN1 might also be received)
· Send a reply LS to RAN1 (cc: RAN4) indicating that "The use of CSI-RS for cell/beam RLM and measurements is supported from RAN2 signaling standpoint as indicated earlier. RAN4 has informed RAN2 and RAN1 that CSI-RS cannot be used as a standalone mechanism for RRM measurements and existing requirements rely on the presence of SSB signals. RAN2 does not intend to introduce a new mechanism that would enable a RedCap UE to perform CSI-RS based RRM measurements and think that it is up to RAN4 to decide whether RAN1 working assumption regarding the use of CSI-RS in connected mode is acceptable based on the information provided above."
· Send a LS to RAN4 (Cc: RAN1) to inform that "it is up to UE implementation to perform new RSRP measurement in a DL BWP associated with CD-SSB before Msg1/A retransmission if a RedCap UE in idle/inactive mode is configured with a separate initial BWP associated with no SSB (CD or NCD) for RACH." and ask them to check if they need to do anything in their specs.

Working Assumption: 
· The periodicity of NCD-SSB shall be not less than the periodicity of serving cell’s CD-SSB




RAN2 made the following agreements related to identification, access and camping restrictions:
	Agreements via email - from offline 103:
· In MAC perspective, a RedCap UE uses MsgA PRACH early identification when it transmits preamble for CBRA if MsgA PRACH early identification is configured for RedCap by NW.
· For MsgA PRACH early identification, RAN2 confirms both dedicated ROs and dedicated PRACH preamble can be supported from signalling point of view.
· For RedCap, MsgA PRACH early identification is enabled/disabled implicitly by the presence of dedicated RACH configuration for MsgA PRACH early identification.
· As in legacy, in case the cell is barred due to being unable to acquire the MIB, intra-frequency cell reselection is considered by RedCap UE as “allowed”.

Agreements online:
· In MAC perspective, RedCap UE uses the dedicated LCID for Msg3 early identification, when the Msg3 includes the CCCH data (no other precondition)
· Also when msg1 early identification is configured, new dedicated LCID is used for CCCH identification

Working assumption:
· Msg3 early identification is mandatorily supported by RedCap UE

Agreements via email - from offline 103 second round 
· For the cell barring in SIB1, RAN2 agree to use two mandatory sub-IEs with {barred, notBarred} values included in one optional parent IE cellBarredRedCap-r17

Working Assumption:
· System information can provide information on which frequencies accept RedCap UE access (e.g. by considering whether supporting RedCap).




RAN2 made the following agreements related to RRM relaxation:
	Agreements via email - from offline 104:
· If UAI-based report is adopted, 1-bit indication (i.e., whether UE meets stationary criterion or not) is sufficient for UE to report its relaxation status.
· Define a Rel-17 indicator similar to combineRelaxedMeasCondition-r16. This indication is used to differentiate two cases 1) only stationary criterion is met and 2) both criteria (stationary and not-at-cell-edge) are met, when both criteria are configured.
· RRC Release message is not used to configure RRM relaxation for IDLE/INACTIVE UE.
· Do not discuss the issue related to CGI reading requirement.
· Introduce a separate reference Srxlev value, SrxlevRef-Stationary, for evaluating the R17 stationary criterion.
· No need to specify any restriction (e.g., not evaluate stationary criterion / not report relaxation status) in specification, in case SpCell RSRP is not lower than s-MeasureConfig. It is left to UE implementation.

Agreements online:
· Except for the first report, UE reports are triggered only if relaxation status (i.e., whether relaxation criterion is met or not) toggles. UE triggers the first report when relaxation criterion is first met since configured (further check if there is anything to fix when drafting the running CR)
· RedCap UE cannot use CSI-RS-based measurement for stationary criterion in RRC_CONNECTED.

Agreements:
· UAI is used for UE to report its relaxation status





2.2.1.2	RAN2#117-e
50 contributions were submitted to this meeting (for details see agenda item 8.12 in Tdoc list)

RAN2 carried out online (GTW) discussions and the following offline email discussions:

· [AT117-e][105][RedCap] CP open issues (Ericsson)
· Summarized in R2-2203538, R2-2203561 and R2-2204035
· [AT117-e][106][RedCap] MAC open issues (vivo)
· Summarized in R2-2203539
· [AT117-e][107][RedCap] UE caps open issues (Intel)
· Summarized in R2-2203540 and R2-2203563
· [AT117-e][110][RedCap] Stage 2 CR (Nokia)
· Summarized in R2-2203541 and R2-2204039
· [AT117-e][113][RedCap] RRM relaxation (vivo)
· Summarized in R2-2203562
· [AT117-e][114][RedCap] inter-RAT HO (Apple)
· Summarized in R2-2203564

RAN2 made the following agreements related to control plane issues:
Agreements:
1. The following working assumption is confirmed: “System information can provide information on which frequencies accept RedCap UE access (e.g., by considering whether supporting RedCap)”
2. The invalid configuration where INACTIVE eDRX cycle is configured but IDLE eDRX cycle is not configured, is captured in the field description of the parameter ran-ExtendedPagingCycle.
3. The invalid configuration where INACTIVE eDRX cycle is longer than IDLE eDRX cycle, is captured in the field description of the parameter ran-ExtendedPagingCycle.
4. In Rel-17, one spare value is sufficient for the parameter ran-ExtendedPagingCycle-r17.
5. For the handover case, if the target gNB does not configure RRM relaxation for a UE, the UE shall not perform the evaluation of the relaxed measurement criterion for a stationary UE, i.e. the UE shall not perform the procedural text of 5.7.4.X.
6. When network configures both R16/R17 relaxation criteria and the UE fulfils both, RAN2 assumes it is up to UE implementation to perform either Rel-16 or Rel-17 relaxation method based on the “allowed” cases RAN4 specifies, unless we receive different view from RAN4
7. It is up to UE implementation when to start the RRM relaxation in RRC Idle/Inactive if multiple methods are configured
8. RAN2 confirms that it is up to network implementation, but it is expected that the network configures a MO on the NCD-SSB frequency if it wants the UE to use it only for serving cell measurements when some neighbor cells do not send an SSB on UE’s NCD-SSB frequency.
9. For neighbour cell measurements, it is up to network to configure MO on CD-SSB or NCD-SSB or both (same in legacy, no spec impact)
10. servingCellMO is configured to the MO on the CD-SSB when RedCap specific BWP of a UE contains neither CD-SSB nor NCD-SSB.
11. A RedCap UE may be configured with multiple NCD-SSBs, but only one per BWP (FFS on what "only one per BWP" means).
12. The working assumption “The periodicity of NCD-SSB shall be not less than the periodicity of serving cell’s CD-SSB.” is confirmed.
13. NCD-SSB should not be indicated in the handover command, i.e., network sets ServingCellConfigCommon => downlinkConfigCommon => frequencyInfoDL => absoluteFrequencySSB to the frequency of the CD-SSB (not the NCD-SSB)
14. The discussion on whether a non-RedCap UE should be able to use NCD-SSB instead of CD-SSB is deprioritized in Rel-17.
15. The number of most significant bits used for UE_ID_H is 13.
16. For RedCap-specific BWP, both common and dedicated configurations are provided using full configuration, i.e., delta configuration is not supported.
17. RAN2 confirms that upon failure of RRC connection setup/resume, UE operates in the initial BWP in which it has been configured to monitor paging (no spec impact)

Agreements via email - from offline 105 - second round:
1. In case a notification for system information update or ETWS and/or CMAS is transmitted, RAN2 confirms that system information can be provided via dedicated signaling to a RedCap UE in an active DL BWP that does not contain CD-SSB.
2. RAN2 confirms that SIB1 can be provided via dedicated signaling to a RedCap UE in an active DL BWP that does not contain CD-SSB after an handover in which dedicatedSIB1-Delivery IE is not included in the handover command

Agreements online:
1. A RedCap UE may be configured with multiple NCD-SSBs provided that each BWP is configured with at most one SSB
2. In connected mode if RA occasions are not configured on the active BWP, RedCap UEs should use the RedCap-specific initial UL BWP, if configured, or else legacy BWP#0
3. In case RedCap-specific initial DL BWP contains CD-SSB and CORESET#0, PDCCH-ConfigCommon is included in the configuration of RedCap-specific initial DL BWP. RedCap UEs don't need to read the PDCCH-ConfigCommon configuration from legacy initial BWP if RedCap-specific initial BWP is signalled
4. In system information broadcast introduce 1 bit to indicate whether eDRX is allowed for UEs in RRC_IDLE and RRC_Inactive. Come back to this (and potentially introduce 2 bits) if a separate UE capability will be available
5. UE should consider IFRI as “allowed” when i) cell does not indicate support for RedCap UEs or ii) Red Cap UE is unable to acquire SIB1
6. UE should acquire SIB1 and follow the RedCap-specific IFRI provided in SIB1 when cellBarred in MIB is set to barred

Agreements online after final round:
1. Send a LS to RAN4/RAN1 saying that from RAN2 signaling standpoint CD-SSB and NCD-SSB(s) may be transmitted at different times by configuring an offset and asking if this is feasible/needed
2. Support for Half-Duplex FDD RedCap is indicated using a single bit in SIB1 (pending on whether FD-FDD is mandatory for RedCap UEs) (To be included in the CR with an FFS)
3. UE considers RRC_IDLE eDRX cycle for comparing with the modification period for both RRC_IDLE and RRC_INACTIVE to decide if eDRX acquisition period is used. Capture this in TS 38.331 as:
	1> if the UE is in RRC_IDLE, configured with an eDRX cycle longer than the modification period and the systemInfoModification-eDRX bit of Short Message is set:
4. The network may configure a dedicated BWP associated with NCD-SSB in an RRCReconfiguration which includes reconfigurationWithSync.


RAN2 made the following agreements related to MAC issues:
Agreements via email - from offline 106;
1. Dedicated LCID for RedCap is always indicated when CCCH is sent in MsgA by a RedCap UE (i.e. no other precondition).
2. Capture the below Note in RACH section in MAC specification as the starting point:
	NOTE X1: If a RedCap UE in RRC_IDLE or RRC_INACTIVE mode is configured with a BWP indicated by [initialDownlinkBWP-RedCap] which is not associated with any SSB, SS-RSRP measurement is performed based on the SSB associated with the BWP indicated by initialDownlinkBWP.
3. There is no new UE behaviour (i.e. no specification impact) for the case where the UE uses the RedCap-specific initial DL/UL BWP for RACH, if the number of preamble transmission is reached to the maximum value and a random access problem is indicated to the upper layer.


RAN2 made the following agreements related to UE capabilities:
Agreements via email - from offline 107:
1. Rel-17 RRM relaxation for RRC_IDLE/INACTIVE UEs is captured in TS38.306 as optional feature without capability:
2. Rel-17 eDRX for RRC_IDLE UEs is captured in TS38.306 as optional feature without capability signalling
3. inactiveStatePO-Determination-r17 introduced in R2-2111586 covers eDRX scenario, and no new UE capability is needed. A UE supports eDRX shall also support inactiveStatePO-Determination-r17.
4. Remove “For FR1 RedCap UE, the bit which indicates 20MHz shall be set to 1. For FR2 RedCap UE, the bit which indicates 100MHz shall be set to 1.”
5. Remove “This capability is not applicable to RedCap UEs.” from the definition of channelBW-90mhz.
6. Do not add the change “since xxx.” for the definition of supportOf16DRB-RedCap, longSN-RedCap and am-WithShortSN-RedCap.
7. Follow RAN2 agreements, keep the structure as it is, i.e. separate section for RedCap specific capabilities.
8. Remove “channelBWs-DL-v1590 is not applicable to RedCap UEs” from the corresponding field description since it is already clear in the specification.

Agreements online:
1. RAN2 adopts option 2 (in the summary of R2-2203540, to replace “RedCap UEs shall support the maximum channel bandwidth defined for the respective band up to 20 MHz for FR1 and up to 100 Mhz for FR2.”) and might come back to this based on information from RAN4
2. The working assumption that Msg3 early identification is mandatorily supported by RedCap UE is confirmed


RAN2 made the following agreements related to RRM relaxation:
Agreements via email -  from offline 113:
1. Reuse the specification approach from Rel-16 for combined relaxed measurement condition in Rel-17, i.e. when both stationary and not-at-cell-edge criteria are configured,
	1) if both criteria are fulfilled, UE performs RRM relaxation 1.
	2) if stationary criterion is fulfilled but not-at-cell-edge is not fulfilled and combineRelaxedMeasCondition2 is not configured, UE performs RRM relaxation 2.
	3) if stationary criterion is fulfilled but not-at-cell-edge is not fulfilled and combineRelaxedMeasCondition2 is configured, UE does not perform RRM relaxation.
	where RRM relaxation method 1 and 2 correspond to the methods agreed in RAN4.
2. The TP on combineRelaxedMeasCondition2 in R2-2202989 is agreed, and included in the TS 38.304 running CR.



2.2.2	Remaining Open issues
No remaining RAN2 issues

2.3	RAN3
2.3.1	Agreements
2.3.1.1	RAN3#114bis-e
48 contributions were submitted to this meeting (for details see agenda item 11 in Tdoc list).

RAN3 has discussed topics on 1) previous BL CRs endorsement, 2) Support for RedCap Capability Exchange and 3) Support for the Extended DRX enhancements for RedCap UEs.

Topic #1: Support for RedCap Capability Exchange
Based on summary document in R3-221142, RAN3 discussed issues related to support of RedCap UE cell access and mobility restriction, and made the following agreements:
	For coordination of RedCap access/mobility restrictions:
· OAM is not precluded (may be sufficient in some deployments)
· Support the exchange of RedCap access configuration via Xn Setup/Configuration Update (solution 2) 
· Support sending RedCap access configuration over F1AP
· For mobility between nodes without Xn, assume OAM, but allow to revisit next meeting also taking into account RACS discussion (if applicable)
· (TP for XnAP BL CR on RedCap) Xn mobility handling for RedCap UEs (Qualcomm Incorporated et al.) in R3-221375 is agreed
· (TP for F1AP BL CR on RedCap) F1 mobility handling for RedCap UEs (ZTE et al.) in R3-221376 is agreed
· (TP to BL CR of 38.470) RedCap capability exchange (ZTE et al.) in R3-221377 is agreed
· LS reply to RAN2 in R3-221396 is agreed




Topic #2: Support for the Extended DRX enhancements for RedCap UEs
Based on summary document in R3-221143, RAN3 discussed issues related to support of eDRX for NR RedCap UE and made the following agreements:
	· Turn the WA "the NR Paging eDRX Information IE is for NR and not only for RedCap UE "into an agreement and remove the corresponding editor’s notes (i.e., "Editor’s Note: confirm whether the new NR Paging eDRX Information is specific Redcap or generalized NR.") from the BL CRs (Xn and NG). 
· Add an “E-UTRA” prefix to the legacy Paging eDRX Information IE in NG and Xn specs
· Add a reference to TS 23.501 when the NR Paging eDRX Information IE is sent to NG-RAN over NG
· Introduce a RedCap Indication IE in NGAP Handover Request Acknowledge and Path Switch Request messages.
· Introduce a "NR Paging eDRX Information for RRC INACTIVE" IE in the RAN Paging Message
· R3-221125, Supporting Redcap UEs over Xn interface (Huawei) is agreed
· R3-220281, (TP for Support for RedCap TS 38.413) RAT specific eDRX parameters (Qualcomm Incorporated, et al.)	is agreed
· R3-220282, (TP for Support for RedCap TS 38.423) RAT specific eDRX parameters (Qualcomm Incorporated et al.)	is agreed
· R3-220449, (TP to NG-AP BL CR): Addition of RedCap Indication and other clarifications (Ericsson et al.) is agreed
· The barring signalling over F1 topic is not pursued in Rel-17




2.3.1.2	RAN3#115-e
25 contributions were submitted to this meeting (for details see agenda item 11 in Tdoc list).

RAN3 has discussed topics on 1) previous BL CRs endorsement, 2) Support for RedCap Capability Exchange and 3) Support for the Extended DRX enhancements for RedCap UEs.

Topic #1: Support for RedCap Capability Exchange
Based on summary document in R3-222533, RAN3 discussed the final issues related to support of RedCap UE cell access and mobility restriction, and made the following agreements:
	For R17, OAM is sufficient, no enhancements on the scenario without Xn interface are needed.
No new cause value for Xn HO failure. 
Introduce new cause value for NG-AP HO failure “RedCap UE Not Supported” 
· R3-222735, (TP for TS 38.413 on RedCap UE Support), Radysis et al. is agreed

RedCap leftover aspect
· R3-222532, TP to 38.401 (Huawei) is agreed




Topic #2: Support for the Extended DRX enhancements for RedCap UEs
Based on summary document in R3-222534, RAN3 discussed the final issues related to support of eDRX for NR RedCap UE and made the following agreements:
	· Introduce a UE specific DRX IE over F1 Paging.
· Introduce the following four parameters in F1 PAGING message for T calculation at gNB-DU: 
· UE Specific DRX, i.e. CN UE Paging DRX
· RAN UE Paging DRX
· CN NR eDRX paging info (for IDLE)
· RAN NR eDRX paging info for INACTIVE
R3-222709 Supporting Redcap UEs over F1 interface (Huawei et al.), is agreed
R3-222486 (TP for RedCap BL CR 38.470) RedCap Paging (ZTE et al.) is agreed
· The following text proposals for BL CRs clean-up are agreed:
· R3-221744, (TP for XnAP BL CR on RedCap) Proposed updates to the XnAP BL CR (Qualcomm Incorporated, Huawei, Ericsson) 
· R3-221803, (TP for NGAP BL CR on RedCap) Proposed updates to the NGAP BL CR (Ericsson, Qualcomm Inc., Huawei)
· R3-221805, TP to RedCap TS 38.300 BL CR: Addition of Inactive eDRX (Ericsson, Qualcomm Inc.)	



2.3.2	Remaining Open issues
No remaining RAN3 issues

2.4	RAN4
[bookmark: _Hlk73454862]2.4.1	Agreements
2.4.1.1	RAN4#101bis-e
140 contributions were submitted to this meeting (for details see agenda item 6.20 in Tdoc list).

RAN4 carried out the following offline email discussions:

· [101-bis-e][132] NR_RedCap
· Summarized in R4-2202332
· [101-bis-e][220] NR_redcap_RRM_1
· Summarized in R4-2202737
· [101-bis-e][221] NR_redcap_RRM_2
· Summarized in R4-2202738

RAN4 made the following agreements related to RF requirements:
	Issue 3-1-1: HD-FDD REFSESN 
Agreement: Agree on the framework of Option 1a
· Further check the values in Option 1a
· FFS: Exceptional value ΔRIB,HD can be specified as zero for NR band n91, n92, n93 and n94.
For power class for FWA device
· Reuse the PC5 power class
· For power class for wearable UE and additional industry sensor use case	
· FFS whether to define the new power class for wearable UE and additional industry sensor separately, or define one power class for both
· To limit the number of additional RF requirements, focus on the following three requirements
· Minimum EIRP
· Minimum EIS
· Spherical coverage
· For all the devices above, 2-layer DL MIMO is not mandated and FFS whether to define 2-layer MIMO performance requirements for them.
Agreement: not reduce the number of Rx branch for FR2 
Agreement: For Min EIRP and array arrangement for wearable use case RedCap UE, agree on 
· 20log(2) = 6 dB lower than FR2 PC3, reduce to half array size of PC3 with array arrangement of (4x1 single panel or 2x1 dual panel, dual pol)



RAN4 made the following agreements related to BS demodulation performance requirements (R4-2203032).
	· Not to discuss PUSCH requirements for coverage enhancements in RedCap WI. Companies should monitor Coverage Enhancements WI in case some new tests or performance requirements impact the RedCap WI



RAN4 made the following agreements related to UE demodulation and CSI reporting performance requirements (R4-2203032).
	· Number of Rx antennas, CBW, duplex mode, and frequency range 
· For 1Rx RedCap UE, RAN4 define new UE demodulation and CSI reporting requirements with the following configuration:
· FDD SCS=15kHz in FR1: CBW=10MHz or 20MHz
· TDD SCS=30kHz in FR1: CBW=20MHz
· TDD SCS=120kHz in FR2: CBW=100MHz
· For 2Rx RedCap UE, 
· For FDD SCS=15kHz in FR1, RAN4 selects the existing UE demodulation and CSI reporting requirements with CBW=10MHz. FFS whether RAN4 need to define the new requirements for some test cases depending on the agreed scope of requirements.
· For TDD SCS=120kHz in FR2, RAN4 selects the existing UE demodulation and CSI reporting requirements with CBW=100MHz. No new requirements are introduced.
· For TDD SCS=30kHz in FR1, RAN4 define new UE demodulation and CSI reporting requirements with CBW=20MHz.
· UL/DL pattern used for FDD tests
· 1Rx RedCap UE
· Use Full Duplex FDD as the initial simulation assumption.
· RAN4 discuss further whether to define requirements (e.g., FRC) based on Half Duplex FDD or not. If HD-FDD is used, consider the existing TDD pattern FR1.15-1 (i.e., DDDSU)
· 2Rx RedCap UE
· Use Full Duplex FDD
· RAN4 reuses the existing FDD requirements
· How to define 2Rx FR1 TDD requirements for testing of 2Rx UE RedCap UEs
· Define 2Rx FR1 TDD demodulation (e.g., PBCH, PDCCH and PDSCH) and CSI requirements (e.g., CQI, PMI and RI) with channel bandwidth equal to 20MHz.
· Keep the requirements aligned between 2Rx and 1Rx
· PDSCH demodulation requirements
· RAN4 define PDSCH demodulation requirements for RedCap UE.
· PDCCH demodulation requirements
· RAN4 define PDCCH demodulation requirements for RedCap UE.
· Not define PDCCH demodulation requirements with Power saving scenario for RedCap UE.
· PBCH demodulation requirements
· RAN4 define PBCH demodulation requirements for RedCap UE.
· For 1Rx, RAN4 define PBCH demodulation requirements by reusing the existing PBCH test setup for 2Rx with SS/PBCH block index is unknown.
· For 2Rx, all the exiting PBCH demodulation requirements with 2Rx are applicable for RedCap 2Rx UE.
· CQI reporting requirements
· Define CQI reporting tests for both static condition and fading condition for RedCap 1Rx/2Rx UE.
· For the fading condition define wideband CQI reporting test only. 
· Use CQI table 1 for RedCap UE CQI reporting requirements.
· For 2Rx tests for FR1 FDD, 
· Define new 2Rx tests for FR1 FDD with CQI table 1




RAN4 made the following agreements related to RRM impacts:
	Measurement capability
Measurement capability in IDLE/INACTIVE state:
The RedCap UE shall be capable of monitoring at least
· Intra-frequency carrier, and
· Depending on UE capability, 6 NR inter-frequency carriers, and
· Depending on UE capability, 6 FDD E-UTRA inter-RAT carriers, and
· Depending on UE capability, 6 TDD E-UTRA inter-RAT carriers.
A total of 11 carrier frequency layers, which includes serving layer, comprising of any above defined combinations of E-UTRA FDD, E-UTRA TDD and NR layers. 

Measurement capability in CONNECTED state:
The RedCap UE shall be capable of monitoring at least: 
· Depending on UE capability, 6 NR SSB inter-frequency carriers configured by PCell, and
· Depending on UE capability, 7 NR inter-frequency carriers including SSB and CSI-RS in total configured by PCell, and
· Depending on UE capability, 6 E-UTRA TDD inter-RAT carriers configured by PCell, and
· Depending on UE capability, 6 E-UTRA FDD inter-RAT carriers configured by PCell, and
In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least 10 effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, and E-UTRA TDD.
Whether to reuse NR measurement capability to LTE
· Measurement capability of RedCap UE in IDLE/INACTIVE and CONNECTED states is applies to LTE FDD/TDD supporting RedCap.

RedCap bandgroups
NR frequency band grouping for FR1 RedCap
For FR1:
Table 1: NR frequency band groups for FR1 for RedCap
	Group
	NR FDD
	NR TDD

	
	Band group notation
	Operating bands
	Band group notation
	Operating bands

	A
	NR_FDD_RC_FR1_A
	TBD
	NR_TDD_ RC_FR1_A
	TBD

	B
	NR_FDD_RC_FR1_B
	
	
	

	C
	NR_FDD_ RC_FR1_C
	
	NR_TDD_ RC_FR1_C
	

	D
	NR_FDD_ RC_FR1_D
	
	NR_TDD_ RC_FR1_D
	

	E
	NR_FDD_ RC_FR1_E
	
	NR_TDD_ RC_FR1_E
	

	F
	NR_FDD_ RC_FR1_F
	
	NR_TDD_ RC_FR1_F
	

	G
	NR_FDD_ RC_FR1_G
	
	NR_TDD_ RC_FR1_G
	

	H
	NR_FDD_ RC_FR1_H
	
	NR_TDD_ RC_FR1_H
	

	I
	NR_FDD_ RC_FR1_I
	
	NR_TDD_ RC_FR1_I
	

	J
	NR_FDD_ RC_FR1_J
	
	NR_TDD_ RC_FR1_J
	

	NOTE 1:	Except 3.8 GHz to 4.2 GHz.
NOTE 2:	Only 3.8 GHz to 4.2 GHz.
NOTE 3:	Except 1475.9 MHz to 1510.9 MHz.
NOTE 4:	Only when the band is confined in 1475.9 MHz to 1510.9 MHz.
NOTE 5:	These bands are used only in NR carrier aggregation with other NR bands according to NR CA band combinations specified in TS 38.101-1 [18] and TS 38.101-3 [20].
NOTE 6:	The minimum Io condition is reduced by 0.5 dB when the carrier frequency of the assigned NR channel bandwidth is within 865-894 MHz. 
NOTE 9:	When this band is only used for WAN service.



For FR2:
The FR2 bands (based on RF agreement) are defined in the existing Table 3.5.3-1 used for FR2 bands in clause 3.5.3.
HD-FDD operation
Paging reception for HD-FDD UE
For IDLE/INACTIVE state:
· The RedCap UE operating in HD-FDD mode shall receive paging (if transmitted) in a serving cell provided that at least one SSB is available at the UE in the serving cell during the last 160ms duration.
For CONNECTED state:
In connected mode, as paging is carried on PDCCH, it can be left to network implementation to ensure PDCCH reception performance of HD-FDD UE.
Small data transmission for RedCap
· When there is an overlap between paging reception and CG-SDT transmission occasion in time domain for a HD-FDD UE, the UE shall not miss the paging reception and the UE is allowed to drop the CG-SDT transmission.
Handover
· RAN4 to not define requirements for HO between FR1 and FR2 in Rel-17
RRC re-establishment 
RAN4 to relax Tidentify for 1 Rx RedCap reestablishment delay requirement by 1 more sample for known target cell.

RAN4 to relax the Tidentify for 1 Rx RedCap reestablishment delay requirement by:
· 1 more samples for FR2
· Note: FR2 depends on RF conclusion. 
RRC Connection release with redirection 
The HD-FDD UE shall meet the RRC connection release with redirection requirements provided the following is met:
· SSB is available at the UE once every SMTC period during Tsearch.
Lower bound in Max function in RRC connection release with redirection delay: Follow the agreement from the related issue for RRC reestablishment.
RAN4 to relax the Tidentify for 1 Rx RedCap RRC connection release with redirection delay by:
· 1 more samples for FR2
· Note: FR2 depends on RF conclusion. 
Random access 
RA requirements for HD-FDD
Following applies to CBRA: 
· The RedCap UE operating in HD-FDD mode is not expected to perform PRACH transmission on a PRACH resource of a cell if UE has not received at least one SSB associated with that PRACH resource during the last Tp period in the cell, where
· Option 1: Tp=TBD ms.
· The RedCap UE operating in HD-FDD mode shall meet the PRACH requirements when performing PRACH transmission on a PRACH resource of a cell provided that the UE has received at least one SSB associated with that PRACH resource during the last Tp period before the PRACH transmission, where
· Option 1: Tp=TBD ms.

Impact on RA due to RO configuration in RedCap specific BWP: No further impact on the RA requirements is identified due to RO configuration.
Timing requirements 
There is no RAN4 impact on time advance adjustment delay requirements for RedCap.
RLM
No consensus to change or update the already agreed simulation assumptions using a threshold to decide whether to extend RLM evaluation period. RAN4 to use the the agreed simulation assumption as the baseline.
No consensus to change or update the already agreed simulation assumptions using a threshold to decide whether to extend RLM evaluation period. RAN4 to use the agreed simulation assumption as the baseline.
Condition for RLM for HD-FDD UE:
For each RLM-RS configuration, at least one RLM-RS sample must fall with DL occasion within an indication period. 
· When DRX is not used, indication period is max(10ms, TRLM-RS,M), where TRLM,M is the shortest periodicity of all configured RLM-RS resources for the monitored cell.
· In case DRX is used, indication period is Max(10ms, 1.5 × DRX_cycle_length, 1.5 × TRLM-RS,M)) if DRX cycle_length is less than or equal to 320ms, and indication period is DRX_cycle_length if DRX cycle_length is greater than 320ms. 
SSB-based RLM : evaluation period for Qout and Qin:
· Double the evaluation period for Qout 
· keep the legacy evaluation period for Qin
· Further discuss in performance part to relax test case SINR by X db to compensate for loss in SINR accuracy, where X is TBD.

CSI-RS-based RLM : evaluation period for Qout and Qin:
Follow the agreement from corresponding issue for SSB-based RLM evaluation period. 

Whether to extend the lower bound in RLM evaluation period: 
· lower bound in RLM evaluation period is extended.

Enhancements to hypothetical PDCCH parameters for SSB based- and CSI-RS based RLM Qout:
· For RedCap UE with 1 Rx, for coverage compensation:
· CCE is changed from 8 to 16 and
· BW to 48 PRBs

Enhancements to hypothetical PDCCH parameters for SSB based and CSI-RS based RLM Qin:
· For RedCap UE with 1 Rx, for coverage compensation:
· CCE is changed from 4 to 8 
· BW to 48 PRBs
BFD
Updates to BFD performance metric: Follow the corresponding agreement from RLM.
Enhancements to hypothetical PDCCH parameters for SSB based BFD evaluation: Follow the corresponding agreement from RLM.
Enhancements to hypothetical PDCCH parameters for CSI-RS based BFD evaluation: Follow the corresponding agreement from RLM.
Whether to extend the lower bound in BFD evaluation period: lower bound in BFD evaluation period is extended.

Condition for BFD for HD-FDD UE:



When DRX is not used, TIndication_interval_BFD is max(2ms, TSSB-RS,M) ) or max(2ms, TCSI-RS,M), where TSSB-RS,M and TCSI-RS,M is the shortest periodicity of all RS resources in set  for the accessed cell, corresponding to either the shortest periodicity of the SSB  in the set  or CSI-RS resource in the set .
When DRX is used, for SSB based link quality measurement,
-	TIndication_interval_BFD = Max(1.5 × DRX_cycle_length, 1.5 × TSSB-RS,M), if DRX_cycle_length ≤ 320ms,
-	TIndication_interval_BFD = DRX_cycle_length, if DRX_cycle_length > 320ms.
When DRX is used, for CSI-RS based link quality measurement,
-	TIndication_interval_BFD = Max(1.5 × DRX_cycle_length, 1.5 × TCSI-RS,M), if DRX_cycle_length ≤ 320ms,
-	TIndication_interval_BFD = DRX_cycle_length, if DRX_cycle_length > 320ms.

CBD including L1-RSRP measurements
SSB based and CSI-RS based L1-RSRP: accuracy with measurement restriction
· L1-RSRP measurement accuracy of RedCap UE is defined based on the single sample for both FR1 and FR2.
CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR1
· Relax the relative L1-RSRP accuracy by 3dB
SSB-based CBD: evaluation period 
· For RedCap UE with 1Rx, SSB-based L1-RSRP measurement period can be unchanged for both FR1. 
· It is FFS for FR2.
CSI-based CBD: evaluation period 
· For RedCap UE with 1Rx, CSI-RS-based L1-RSRP measurement period can be unchanged for both FR1. 
· It is FFS for FR2.
CBD for HD-FDD UE
· CBD evaluation is always prioritized over the UL transmission of HD-FDD for RedCap.
 BWP Interruption
Applicability of existing interruption requirements 
The interruption requirements defined in TS 38.133 clause 8.2 are not applicable for Redcap.
TCI state switching & UL spatial relation switch delay
Active TCI state switching: 
For Rel-17 TCI state switch delay requirements for Redcap:
· For MAC-CE based TCI state switch delay with target TCI known: existing requirements are reused.

· For DCI-based TCI state switch delay: existing requirements are reused.
· For RRC-based TCI state switch delay with target TCI known: existing requirements are reused.

UL spatial relation switch delay: 
For UL spatial delay switch requirements for RedCap UE with 1 Rx:
· For MAC-CE based spatial relation switch delay with target spatial relation associated to DL RS is known: existing requirements are reused.
· For DCI-based spatial relation switch delay: existing requirements are reused.
· For RRC-based spatial switch delay with target spatial relation associated to DL RS is known: existing requirements are reused.


PSS/SS detection with 1 Rx
Number of attempts for PSS/SSS detection for FR1 is extended for RedCap UE with 1 Rx.
Number of attempts for PSS/SSS detection for FR2 is extended for RedCap UE with 1 Rx.

If number of attempts are increased, how much to increase for FR2
Extend the PSS/SSS detection delay by 1*8 SMTC without changing the lower boundary ‘600ms’ (8 is the beam sweeping factor) for a UE supporting power class 3, Mpss/sss_sync_w/o_gaps_RedCap = 32.
· NOTE: FR2 power classes may need to be reconsidered depending on the conclusion of RF session

Time index detection with 1 Rx
· Time index delay in FR2 (MIB decoding) is extended.
· No consensus to change or update the already agreed simulation assumptions for time index detection performance metric. RAN4 to use the agreed simulation assumption as the baseline.
· RAN4 to extend time index delay in FR1 (PBCH-DMRS detection)
· RAN4 to extend the lower boundary of time index detection delay, how much to extend is TBD.  

Measurement conditions for HD-FDD UE
Measurement period relaxation purely due to HD-FDD is not considered and some clarification on available samples can be made.
CGI reading
· RAN4 to reuse CGI reading requirement in Rel-16 for at least 2Rx RedCap UE.
· RAN4 to define scheduling restriction for RedCap UE instead of interruption requirement during CGI reading.
PBCH Simulation assumptions for CGI reading
· RAN4 to reuse the same simulation assumption as non-RedCap UE for PBCH decoding in TS38.101-4 but with 1 Rx. The the generic simulation assumption parameters are in line with those used for SIB1 decoding
PBCH decoding delay for CGI reading
· FFS to following: 
· The MIB decoding delay requirement of 1Rx RedCap UE can be the same as non-RedCap UE for SNR=-3dB.
SIB1 decoding simulation assumptions for CGI reading
· RAN4 to reuse the same simulation assumption as non-RedCap UE for SIB1 decoding but with 1 Rx. The the generic simulation assumption parameters are in line with those used for PBCH decoding.
SIB1 decoding delay for CGI reading
· FFS to following:
· 6 samples are needed for 1Rx RedCap UE to achieve the SIB1 90% successful rate.
eDRX and RRM relaxation:
Agreements are summarized in a way forward document available at R4-2202672.



2.4.1.2	RAN4#102-e
165 contributions were submitted to this meeting (for details see agenda item 10.20 in Tdoc list).

RAN4 carried out the following offline email discussions:

· [102-e][138] NR_RedCap
· Summarized in R4-2206438
· [102-e][228] NR_redcap_RRM_1
· Summarized in R4-2207069
· [102-e][229] NR_redcap_RRM_2
· Summarized in R4-2207070
· [102-e][331] NR_RedCap_Demod
· Summarized in R4-2207451

RAN4 agreed the following contributions for RF requirements (available in this folder):
	Tdoc number
	Title

	R4-2206544 
	WF on RedCap in Rel-17

	R4-2206545 
	LS on FR2 RedCap UE

	R4-2206546
	CR for 38.101-1 to introduce RF requirements for RedCap UE

	R4-2206547
	CR on RedCap UE FR1-RX

	R4-2206548
	CR on RedCap UE FR2-TX

	R4-2206549
	CR on RedCap UE FR2-RX



RAN4 approved and endorsed the contributions for RRM requirements (available in this folder):
	Tdoc number
	Title

	R4-2206950
	WF on RedCap RRM requirements

	R4-2207104
	LS on handover using NCD-SSB

	R4-2206951
	LS on configuring margin for 1 Rx RedCap UEs 

	R4-2206953
	draft CR on measurements requirements for inactivate state  Redcap UE

	R4-2206954
	Draft CR on RRC_IDLE mode requirements for RedCap for TS 36.133

	R4-2206955
	Draft CR on RRC_IDLE mode requirements for RedCap for TS 38.133

	R4-2206956
	Draft CR on RRC_INACTIVE mode requirements for RedCap for TS 38.133

	R4-2206957
	Draft CR on RRC_INACTIVE mode requirements for RedCap for TS 36.133

	R4-2206958
	Draft CR for maximum interruption in paging reception for Redcap

	R4-2206959
	Draft CR for Definitions, symbols and abbreviations for Redcap

	[bookmark: _Hlk97191272]R4-2206960
	Draft CR on timing requirements for RedCap UE

	R4-2206963
	DraftCR on reduced capability Ues for RLM for RedCap

	R4-2206964
	Draft CR for Link Recovery Procedures for Redcap

	R4-2206965
	Draft CR on mobility requirements for Redcap UE

	R4-2206966
	Draft CR on E-UTRAN – NR Handover for Redcap UE

	R4-2206967
	RRC connection release with redireciton for redcap in TS 36.133

	R4-2206968
	DraftCR on reduced capability Ues for general measurements and intra-frequency

	R4-2206969
	DraftCR on reduced capability Ues for inter-frequency and inter-RAT measurements

	R4-2206970
	Draft CR – Introducing L1-RSRP requirements for RedCap UEs

	R4-2206971
	draftCR on inter-RAT NR measurement for RedCap

	R4-2206972
	Introduction of RedCap UE in clause 9.11A

	R4-2206973
	Updated worksplit for RedCap for RRM

	R4-2207105	
	WF on eDRX and RRM measurement relaxations requirements for Redcap UE

	R4-2207109
	LS on RRM relaxation for Redcap

	R4-2206977
	Reply LS on UE capabilities for RedCap from RRM perspective



RAN4 made the following agreements related to UE demodulation performance requirements (R4-2207206).
	· Number of Rx antennas, CBW, duplex mode, and frequency range
· 1Rx RedCap UE: RAN4 define new UE demodulation and CSI reporting requirements with the following configuration:
· FDD SCS=15kHz in FR1: CBW=10MHz
· TDD SCS=30kHz in FR1: CBW=20MHz
· Not to define UE demodulation and CSI requirements with 1Rx for FR2 RedCap UE
· UL/DL pattern used for FDD tests for 1Rx UE
· Assume Full-duplex FDD to derive the requirements, e.g., SNR to achieve 70% of maximum throughput.
· Applicability rule for RedCap UE demodulation and CSI reporting requirements between 1Rx UE and 2Rx UE
· Define applicability rule for requirements for RedCap UE:
· If RedCap UE supports only 1 Rx, only 1Rx test is executed
· If RedCap UE supports only 2 Rx, only 2Rx test is executed
· If RedCap UE supports both 1 Rx and 2 Rx, only 2 Rx test is executed
· PDSCH demodulation requirements
· Specify PDSCH demodulation requirements at least with QPSK 1/3, 16QAM 0.5 and 64QAM 0.5
· Agreed with the initial simulation assumption
· PDCCH demodulation requirements
· Agreed with the initial simulation assumption
· PBCH demodulation requirements
· Not to define 1Rx PBCH demodulation requirements in the case SS/PBCH block index is known
· Define only 2Rx requirements for FR2
· Agreed with the initial simulation assumption
· Sustained data rate (SDR) requirements
· Define SDR tests for RedCap 1Rx/2Rx UE
· Define only 2Rx requirements for FR2
· CQI reporting requirements
· Set two SNR test points based on simulation results to cover SNR region with CQI report corresponding to 64QAM, and QPSK or 16QAM
· Agreed with the initial simulation assumption
· PMI reporting requirements
· Define PMI reporting requirements with 4Tx configuration for FR1 for both 1Rx and 2Rx UEs
· Define PMI reporting requirements with 2Tx configuration for FR2 for 2Rx UE
· Agreed with the initial simulation assumption




RAN4 made the following agreements related to RRM impacts:
	Measurement capability
The number of cells and number of SSB for FR1 is reused for release 15 NR requirements.
SSB type for IDLE/INACTIVE mode mobility
RAN4 to follow the RAN plenary agreement, i.e._: 
· Idle/inactive mobility is only based on measurements on the CD-SSB.
HD-FDD operation
In IDLE/INACTIVE states, no need to introduce scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.
Small data transmission for RedCap
For FDD and TDD, SDT requirements for RedCap UE with 2 Rx are reused from those defined for legacy NR UEs under Rel-17 SDT WI. 
Handover
Requirements for HD-FDD in HO:
· The UE shall meet HO requirements provided the following is met:
· SSB is available at the UE once every SMTC period during Tsearch.
· One SSB is available during T∆
· One SSB is available during Tiu
· Option 2a (ZTE): Any agreement can be captured in the spec in a way that describes the applicability of the requirements, instead of mandating specific UE/NW behavior.
RRC re-establishment
The lower boundary in Max function for reestablishment delay requirement shall not be changed for RedCap UE with 1Rx.
[bookmark: _Hlk97056791]RAN4 to relax the Tidentify- for RedCap reestablishment delay requirement with 1Rx by:
· 1 more sample for unknown target cell (total of 11 x TSMTC) for intra-frequency and inter-frequency  
RRC Connection release with redirection
RAN4 to relax the Tidentify-NR  for RedCap RRC redirection delay requirement with 1Rx by 1 more sample.
Random access
Following applies to CBRA: 
· The RedCap UE operating in HD-FDD mode is not expected to perform PRACH transmission on a PRACH resource of a cell if UE has not received at least one SSB associated with that PRACH resource during the last Tp period in the cell, where
· Option 1: Tp=160 ms.
· The RedCap UE operating in HD-FDD mode shall meet the PRACH requirements when performing PRACH transmission on a PRACH resource of a cell provided that the UE has received at least one SSB associated with that PRACH resource during the last Tp period before the PRACH transmission, where
· Option 1: Tp=160 ms
Network configures one RSRP/RSRQ threshold for 2 Rx RedCap UE (same as for legacy 2 Rx UE), and 1 Rx RedCap UE applies an offset to that threshold.  The offset is predefined in the specification.  
Early identification doesn’t impact RA requirements for RedCap UE.
Timing requirements
Type of SSB used to meet the UE transmit timing requirements can be CD-SSB or NCD-SSB.
RLM
The lower bound for SSB-based and CSI-RS based RLM Qout evaluation period for FR1 is extended by factor 2. 
The lower bound for SSB-based and CSI-RS based RLM Qin evaluation period for FR1 is not extended. 
BFD
CSI-RS-based BFD: evaluation period for FR1 and FR2: Follow the corresponding agreement from SSB based BFD evaluation period.
CBD including L1-RSRP measurements
SSB-based L1-RSRP in CSI reporting for FR1 without measurement restriction: For RedCap UE with 1Rx, SSB-based L1-RSRP measurement period can be unchanged compared to legacy Release 15 NR UE requirements.
CSI-based L1-RSRP in CSI reporting for FR1 without measurement restriction: For RedCap UE with 1Rx, CSI-RS-based L1-RSRP measurement period can be unchanged compared to legacy Release 15 NR UE requirements
BWP switching
Whether to introduce new UE capability to indicate support of new BWP switching delay when only center-frequency is changed: No consensus to introduce new UE capability to indicate the support of new BWP switching delay when only center-frequency is changed. 
Whether to define BWP switching delay when only center-frequency is changed in Rel-17: No consensus to define BWP switching delay when only center-frequency is changed in Rel-17 for RedCap. 
Measurement procedure
The measurement scenarios for NCD-SSB and CD-SSB:
· Define RedCap UE’s measurement requirements based on the following scenarios:
· Case A: Serving cell active BWP includes CD-SSB 
· Case B: Serving cell active BWP includes NCD-SSB
· Case B-1: All neighbour cells include NCD-SSB on the same frequency location as serving cell NCD-SSB/[CD-SSB] 
· FFS whether to support Case B-2 
· Case B-2: Some neighbour cells include NCD-SSB, and some neighbour cells without NCD-SSB on the same frequency location as serving cell NCD-SSB/CD-SSB
· Note: if the scenario is supported then no new requirements or minimum changes shall be introduced comparing to Case A and B-1 requirements
Whether to define neighbour cell measurement requirements for NCD-SSB: RAN4 to define requirements for RRM measurement on neighbour cell based on CD-SSB or NCD-SSB for the agreed scenarios mentioned above.
New NCD-SSB capability for non-RedCap UE: No need to discuss whether new NCD-SSB capability is to be introduced for non-RedCap UE.
CSSF within gap: The current design for CSSF within gap could be reused for RedCap UE.
Time index detection with 1 Rx
Side condition for defining requirements in FR1
· Define the time index detection delay in FR1 for RedCap UEs based on the side condition of -6dB 
· Define the time index detection delay in FR1 for RedCap UEs for the worst-case scenario (within the proposed channel profiles)
The time index delay in FR1 (PBCH-DMRS detection) is extended. 
The lower bound in the time index detection delay is extended as follows:
· non-DRX delay requirement: max(160ms, ceil( 4 x Kp ) x SMTC period)x CSSFintra
SSB based L3 measurement with 1 Rx
Measurement period (# of samples) for 1 Rx requirements for SSB based L3 measurement in FR1 is same as in Release 15 requirements. 
Measurement conditions for HD-FDD UE
RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.
CGI reading
RAN4 to define CGI identification of an E-UTRAN cell with autonomous gaps for RedCap 
For CGI identification of an E-UTRAN cell with autonomous gaps for 1 Rx RedCap UE, RAN4 to reuse existing cat-1bis CGI reading requirement in LTE.
The MIB decoding delay requirement of 1Rx RedCap UE can be the same as non-RedCap UE for SNR=-3dB.

eDRX and RRM relaxation:
Agreements are summarized in a way forward document available at R4-2207105.




2.4.2	Remaining Open issues
UE RF requirements:
· Agree RedCap operating band list and add the operating band clause

RRM requirements:
· Measurement requirements in RRC_IDLE/INACTIVE states
· Paging reception requirements
· Small Data Transmissions requirements
· eDRX in INACTIVE mode
· RRM relaxation under eDRX
· Requirements for RRC_CONNECTED state mobility
· Handover delay requirements
· Handover to RedCap specific BWP with and without NCD-SSB
· Timing requirements 
· Timing requirements using NCD-SSB and CD-SSB
· Signalling characteristics 
· BFD requirements
· Uplink spatial relation switch delay
· Measurement requirements in RRC_CONNECTED state
· Serving and neighbour cell measurements using NCD-SSB
· Inter-frequency without gap, CCSF outside gap
· Cell detection (PSS/SSS) requirements
· Time index detection delay requirements
· CGI reading requirements

UE demodulation requirements:
· Agreement of the detailed test parameters for UE demodulation and CQI reporting requirements. 
· Alignment of simulation results for UE demodulation requirements.
· CR for UE demodulation and CQI reporting requirements. 

4.	References
RAN1#108-e
79 contributions (for details see agenda item 8.6 in Tdoc list)

RAN2#116bis-e
91 contributions (for details see agenda item 8.12 in Tdoc list)

RAN2#117-e
50 contributions (for details see agenda item 8.12 in Tdoc list)

RAN3#114bis-e
48 contributions (for details see agenda item 11 in Tdoc list)

RAN3#115-e
25 contributions (for details see agenda item 11 in Tdoc list)

RAN4#101bis-e
140 contributions (for details see agenda item 6.20 in Tdoc list)

RAN4#102-e
165 contributions (for details see agenda item 10.20 in Tdoc list)
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