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Introduction
After RAN1 108e meeting, the RedCap status report in [1] is uploaded. There are some remaining issues especially for RAN1 and RAN4, which are listed as follows:
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



Remaining RAN4 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. 



A quarter extension is suggested in [1] for the Core part and performance part. A discussion is needed since it may affect the Rel-18 procedure.
Discussion
Rel-17 timeline extension
For the third RAN1 remaining issue, collision handling between SSB and Msg3 or PUCCH, it is actually achieved as a working assumption in RAN1 108e-meeting as follows. 
	Working assumption: [38.213, 38.214]
· 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



According to the last round discussion in RAN1#108e meeting, actually no objection is received. Therefore, this working assumption can be confirmed quickly. 
For the second issue, presence of SSB transmission in separate initial DL BWP in connected mode for BWP#0 configuration option 1, the two solutions are presented in Proposal 3-1h. 
	High Priority Proposal 3-1h: Down select between the following options during RAN1#108-e:
· Option 1:
· For FR1, for BWP#0 configuration option 1,
· A RedCap UE in connected mode does not expect to operate in a separate initial DL BWP that does not include CD-SSB and the entire CORESET#0.
· For FR2, for BWP#0 configuration option 1,
· A RedCap UE in connected mode does not expect to operate in a separate initial DL BWP that does not include CD-SSB and the entire CORESET#0.
· Option 2:
· For FR1, for BWP#0 configuration option 1,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· During a random access procedure in connected mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
· For FR2, for BWP#0 configuration option 1,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· During a random access procedure in connected mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
· For BWP#0 configuration option 1, upon successful completion of the random access procedure, a RedCap UE supporting FG 6-1 only (but not FG 6-1a) in connected mode is not required to receive any DL signals except for RACH-related messages and RRC-based BWP switch signal operate on a separate initial DL BWP that does not contain SSB.
· Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.


If no consensus is achieved for this issue, then the behavior based on current agreement related to UE capability should be followed. That is, if a RedCap UE supports 6-1a, no special UE behavior should be specified. If a RedCap UE only supports 6-1 (but not FG 6-1a), then there is no consensus that a separate initial DL BWP can be used in connected mode when it does not contain CD-SSB and the entire CORESET#0.

For the first issue, clarification of UE behavior when separate initial DL BWP, the three solutions at most are presented in Proposal 2-1-2b.
	High Priority Proposal 2-1-2b: For the case that the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth, the UE behavior is up to RAN2, e.g., according to one of the following options:
· Option 1: A separate initial DL BWP is always configured for RedCap if the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth.
· Note: For TDD, the center frequencies of the separate initial DL BWP and the initial UL BWP are aligned (in accordance with earlier agreement).
· Option 2a: If a separate initial DL BWP is not configured for RedCap, the RedCap UE continues to use at least the location, bandwidth, SCS, and cyclic prefix of the MIB-configured CORESET#0.
· For TDD, the total frequency span of MIB-configured CORESET#0 and the initial UL BWP does not exceed the RedCap UE maximum bandwidth.
· Option 2b: If a separate initial DL BWP is not configured for RedCap, the RedCap UE continues to use at least the location, bandwidth, SCS, and cyclic prefix of the MIB-configured CORESET#0.
For TDD, the center frequencies of the MIB-configured CORESET#0 and the initial UL BWP are aligned.



Actually, the solutions for the first issue and the second issue are quite clear and any one of them can work in the network. If no consensus is achieved for this issue, legacy behavior should be followed, that is the MIB-configured CORESET#0 should be aligned with initial UL BWP when the initial DL BWP for non-RedCap is larger than RedCap UE bandwidth, since no initial DL BWP is configured for RedCap and the CORESET#0 should be viewed as the initial DL BWP for RedCap.
Therefore, from RAN1 perspective, there is no need to spend more TUs by extending one more quarter to discuss it. 
Observation 1: If no consensus for RAN1 remaining issues is achieved, current agreement or legacy behavior can be followed. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK3]For the RAN4 remaining issues, actually, the performance part actually has a delay of half a year compared with the core part. There are still half year remained even there is no extension. Especially for the support of RedCap operating band, it has been discussed for about four RAN4 meetings plus additional two RAN plenary meetings, but no final consensus were achieved. In terms of the previous discussion in RAN4, one of the main reasons of the slow progress was that different companies share different understandings on the RAN#93 plenary agreements on the supporting SUL bands for RedCap. Therefore, in our understanding, this issue shall be resolved in the March RAN plenary meeting, rather than in RAN4 meetings. Otherwise, endless discussion would happen in the future RAN4 meeting without further agreements in RAN plenary meeting. From this perspective, we don’t see there are benefits to extend one more quarter. 
Observation 2: RAN4 performance part still has half year and the necessity to decide the timeline extension is not foreseen currently.
Additionally, we should notice that Rel-17 RedCap discussion extension has an impact on other Rel-18 topic discussion since TUs is limited. Given these remaining issues, they actually would not have impacts on the Rel-18 RedCap SI stage. Even if there is a need to define or clarify different behavior for RedCap in CR stage, this could be viewed as a UE capability to support, which would avoid the compatible issues. Therefore, these remaining issues can be further discussed in maintenance phase or decided in RAN-P if no consensus is achieved in RAN1 discussion.
Observation 3:Rel-17 extension requires occupying Rel-18 discussion TUs
Proposal 1: RAN1 remaining issues can be further discussed in maintenance phase
· Overall Completion level for the Core part is 100%

Per UE or Per band
For RedCap UE FG28-1, according to the discussion, we have the following summary table  
	Discussion point
	Per UE
	Per band

	IODT for unlicensed and NTN bands
	RAN2 may introduce TN/NTN differentiation method
Existing supported band list capability can be used
	Can be reported independently

	Operation in a cell where CBW does not exceed RedCap BW, no identifiable functional or performance difference, etc.
	Reported as RedCap UE
	Can be reported as non-RedCap UE
device can declare itself as non-redcap on a given band ONLY WHEN it supports all the functionalities and performance requirement required for non-Redcap UEs for that band

	Constraining the use of those RedCap capabilities only for RedCap UEs, and preventing RedCap UEs from using capabilities not intended for RedCap UEs
	A RedCap UE indicating 28-1 does not support features that are not intended for RedCap UEs, e.g. EN-DC, NR-DC, CA, etc
	A RedCap UE indicating 28-1 on at least one band does not support features that are not intended for RedCap UEs, e.g. EN-DC, NR-DC, CA, etc
A RedCap UE NOT indicating 28-1 on at least one band does not support features that are intended for RedCap UEs, separate initial BWP, NCD-SSB configuration, etc.


	distinguish RedCap and non-RedCap UEs for other reasons, e.g., for applying different charging policies, different treatment in CN,
	No issue
	Can not address
Out of RAN1 coverage and LS should be sent to SA2/CT1 to double check.

	higher layer capabilities (e.g., support for 16 DRBs,18 bits-SN, and ANR functionality) that are optional for RedCap UEs but are mandatory for non-RedCap UEs
	No issue
	legacy gNB may not be able to serve such UEs if the UE is operating on the band larger than maximum UE bandwidth

	support of mandatory/optional L1/L2 capabilities
	Clear
	RedCap UE indicating support of a given band but not 28-1 on that band (thus regarded as non-RedCap on that band) shall support all the mandatory features for non-RedCap UEs and may support other optional features for non-RedCap UEs.

Note: This RedCap UE can not support mandatory DL 256QAM/PDSCH MIMO layers same as legacy.


	Early indication in msg1/msg3
	works
	If a RedCap UE is pretending as the non-RedCap UE, then the allocated msg1 resources for the RedCap UEs would be wasted and the NW performance would be impacted.

	HD-FDD support
	works
	If a HD-FDD RedCap UE is pretending as the non-RedCap UE, then the collision handling does not exist, since non-RedCap UE does not support HD-FDD operation.

	Whether align with the SID and WID
	Yes
	No. Per band RedCap UE need to act as the non-RedCap UE. No complexity is reduced in some bands.



Based on above table, we have the following observations:
Observation 4: Strictly speaking, a RedCap UE always cannot be equal to the non-RedCap UE, since the mandatory feature set for non-RedCap UE is not equal to RedCap UE, e.g., DL 256QAM and PDSCH MIMO layer,
Observation 5: A HD-FDD RedCap UE who is pretending as the non-RedCap UE cannot work since collision handling rule for HD-FDD is not supported for non-RedCap UE.
Additionally, according to the evaluation in SI stage, the cost reduction for RedCap UE is implicitly based on ‘per UE’. If the RedCap UE report as per band and can act as the non-RedCap UE, then the cost/complexity reduction should be based on each band. Also according to the WI description, “System should support all FR1/FR2 bands for FDD and TDD”, obviously, it is not aligned with that a RedCap UE only operate in some bands. Moreover, for those per band UE pretending as the non-RedCap UE, the complexity/cost is pretty higher than the per-UE based approach, since both NR protocol and redcap protocol need to be supported. 
Observation 6: per band RedCap UE is not aligned with the SI evaluation and WID description. 
Observation 7: Complexity/cost of ‘per band’ RedCap UE would be pretty higher than ‘Per UE’ RedCap UE
Proposal 2: RedCap UE feature FG28-1 should be reported per UE.

Conclusion
According to the analysis given above, we have the following proposals:
Observation 1: If no consensus for RAN1 remaining issues is achieved, current agreement or legacy behavior can be followed. 
Observation 2: RAN4 performance part still has half year and the necessity to decide the timeline extension is not foreseen currently.
Observation 3:Rel-17 extension requires occupying Rel-18 discussion TUs
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