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1 Introduction
The following agreements related to initial DL BWP were made in RAN 1 #108-e:

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 [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-) 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 [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
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
· 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.
· …… (WA were omitted)



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.
         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), 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


In this contribution, we discuss remaining aspects of RedCap complexity reduction, including the remaining issues for bandwidth reduction and HD-FDD operation.  

2 Bandwidth reduction
There were two potential remaining issues for bandwidth reduction, which require some further discussion:
· Clarification of UE behaviour 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
2.1 Absent of separate initial DL BWP
For the first issue, in current TS 38.331 v17.0.0, the following description can be found for initialDownlinkBWP-RedCap-r17. Based on current specification, we think the behaviour is clearly defined in RAN 2 spec if the separate initial DL BWP is absent, UE will use the initial downlink BWP for non-Redcap UE, where the initial downlink BWP for non-Redcap UE does not exceed the RedCap UE maximum bandwidth. 

Proposal #1: Take the following as a conclusion: 
· If the separate initial DL BWP is absent, UE will use the initial downlink BWP for non-Redcap UE, where the initial downlink BWP for non-Redcap UE does not exceed the RedCap UE maximum bandwidth. 
· No RAN specification change is needed. 


	initialDownlinkBWP-RedCap
If present, RedCap UEs use this DL BWP instead of initialDownlinkBWP. If the locationAndBandwidth of this BWP contains the entire CORESET#0, the UE applies the locationAndBandwidth upon reception of this field (e.g. to determine the frequency position of signals described in relation to this locationAndBandwidth) but it keeps CORESET#0 until after reception of RRCSetup/RRCResume/RRCReestablishment. Otherwise, i.e., if the locationAndBandwidth of this BWP does not contain the entire CORESET#0, the UE uses this BWP also for receiving DL messages during initial access (Msg2, Msg4, ...) and after initial access.
If absent, RedCap UEs use initialDownlinkBWP provided that it does not exceed the RedCap UE maximum bandwidth (see also clause 5.2.2.4.2).



2.2 Operation in connected mode in a BWP without SSB
The latest proposal from feature lead was discussed but could not be agreed in previous meeting: 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.



The concern we have for Proposal 3-1h is that for the UE who may operate in a BWP without SSB, it cannot operate in the separate initial DL BWP without CD-SSB although it was agreed to allow the UE supports FG 6-1a to operate in connected mode in a BWP that doesn’t contain CD-SSB. Therefore, we suggest to take option 1 for the UEs who only support FG 6-1, but do not support FG 6-1a only.  On the other hand, we don’t forbid the use of initial DL BWP for the UE support FG 6-1a. 

Proposal #2:
· For the UEs who only support FG 6-1. 
· For FR1, for BWP#0 configuration option 1,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) 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 supporting mandatory FG 6-1 (but not optional FG 6-1a) 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.


3 HD-FDD operation
Depending on the agreements in previous RAN1 meetings, remaining aspects for HD-FDD operation are discussed.

Case 5: Configured SSB vs. Msg3 (re)transmission/PUCCH for Msg4
For Case 5, the following agreement was made:
Agreement: 
· For Case 5 of dynamically scheduled UL transmission vs. SSB, support Option 2 at least for dynamically scheduled UL transmission other than Msg3 (re)transmission and PUCCH for Msg4
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission

A remaining issue for Case 5 was about a collision between configured SSB and Msg3/PUCCH for Msg4 and then further working assumption was achieved:

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

We do not see any critical issues to revisit the Working assumption and therefore, it is proposed to confirm the Working assumption. 

Proposal #3: The Working Assumption for a collision between SSB and Msg 3 PUSCH (or PUCCH to Msg 4) in Case 5 is confirmed.

Determination of available slots for PUCCH/PUSCH repetitions
First of all, for PUCCH repetition, the following conclusion was made in RAN1#106-e:
Conclusion
It is clarified that a PUCCH repetition in case [image: b] (including the first PUCCH repetition) is postponed to the next available slot if the PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
· There is no consensus in RAN1 for whether or not the above case is supported in Rel-15 for the first PUCCH repetition when the PUCCH is triggered by DCI.

It is a natural consequence that the above conclusion can be also applied for HD-FDD RedCap UEs. In addition, the following agreement in RAN1#107-e was made for the “back-to-back” non-overlapping UL/DL without sufficient gap:
[bookmark: _Hlk88171850]Agreement
      The “back-to-back” non-overlapping UL/DL without sufficient gap between cell-specific configured DL and dedicated configured UL may happen, i.e., allowed for HD-FDD UEs
· E.g., SSB vs. CG PUSCH, PUCCH or SRS
· Configured UL transmission is cancelled (as in the overlapping case)
· The “back-to-back” non-overlapping UL/DL without sufficient gap between dedicated configured DL and cell-specific configured UL may happen, i.e., allowed for HD-FDD UEs
· E.g., PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS vs. valid RO
· Leave it to UE implementation to cancel either DL reception or UL transmission to ensure sufficient switching time

Taking into account the above two outcomes in previous meetings, it is proposed that a slot for a PUCCH repetition is not determined as an available slot if the PUCCH repetition on the slot collides with SSB symbols or symbols corresponding to a switching gap ( or ) between SSB reception and the PUCCH repetition.

Proposal #4: A slot for a PUCCH repetition is not determined as an available slot if the PUCCH repetition on the slot collides with SSB symbols or symbols corresponding to a switching gap ( or ) between SSB reception and the PUCCH repetition.

Next, regarding PUSCH repetition, an available slot for PUSCH repetition is determined when AvailableSlotCounting is enabled. And then, similar approach for the PUCCH repetition in the Proposal 2 can be applied for the PUSCH repetition as well. Therefore, it is proposed that when AvailableSlotCounting is enabled, a slot for a PUSCH repetition is not determined as an available slot if the PUSCH repetition on the slot collides with SSB symbols or symbols corresponding to a switching gap ( or ) between SSB reception and the PUSCH repetition.

Proposal #5: When AvailableSlotCounting is enabled, a slot for a PUSCH repetition is not determined as an available slot if the PUSCH repetition on the slot collides with SSB symbols or symbols corresponding to a switching gap ( or ) between SSB reception and the PUSCH repetition.

4 Conclusion
This paper discussed the remaining issues for cost reduction for Redcap, including bandwidth reduction and HD-FDD operation. The following proposals were made:

Proposal #1: Take the following as a conclusion: 
· If the separate initial DL BWP is absent, UE will use the initial downlink BWP for non-Redcap UE, where the initial downlink BWP for non-Redcap UE does not exceed the RedCap UE maximum bandwidth. 
· No RAN specification change is needed. 
· 
Proposal #2:
· For the UEs who only support FG 6-1. 
· For FR1, for BWP#0 configuration option 1,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) 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 supporting mandatory FG 6-1 (but not optional FG 6-1a) 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.

Proposal #3: The Working Assumption for a collision between SSB and Msg 3 PUSCH (or PUCCH to Msg 4) in Case 5 is confirmed.

Proposal #4: A slot for a PUCCH repetition is not determined as an available slot if the PUCCH repetition on the slot collides with SSB symbols or symbols corresponding to a switching gap ( or ) between SSB reception and the PUCCH repetition.

Proposal #5: When AvailableSlotCounting is enabled, a slot for a PUSCH repetition is not determined as an available slot if the PUSCH repetition on the slot collides with SSB symbols or symbols corresponding to a switching gap ( or ) between SSB reception and the PUSCH repetition.
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