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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN1#108-e meeting, for reduced maximum UE bandwidth, following agreements and working assumption were made [1]:
	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 legacy 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 final LS in R1-2202885 is endorsed.




In this contribution, we provide our views for the remaining issues on the reduced maximum UE bandwidth for RedCap. 
2. Separate initial DL BWP 
About the separate initial DL BWP, one remaining issue discussed extensively in the last meeting is whether the separate RedCap initial DL BWP is always configured if the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth. Our position is still kept that we cannot accept any option that would break the center frequency alignment principle between TDD DL and UL BWP with the same ID for CONNECTED mode UEs since Rel-15. Therefore, our first preference is to always configure the separate initial DL BWP if the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth. As a compromise, we are fine with the latest FL proposal i.e., High Priority Proposal 2-1-2d in [2] with following modification: 
Proposal 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.
· From RAN1 perspective, if generic parameters (location, bandwidth, SCS, and cyclic prefix) of this separate initial DL BWP are absent, RedCap UE can continue to use the location, bandwidth, SCS, and cyclic prefix of the MIB-configured CORESET#0 as its separate initial DL BWP. Necessity and feasibility of signaling optimizations are up to RAN2. 
· Note: For TDD, the center frequencies of the separate initial DL BWP and the initial UL BWP are aligned (in accordance with earlier agreement).

3. SSB for BWP#0 configuration option 1 in connected mode
There is one open issue related to the presence of SSB in a separate initial DL BWP for BWP#0 configuration option 1 when used in connected mode. During the discussion, some companies think that similar as RedCap UEs in idle/inactive state performing RACH in the separate initial BWP without the need of SSB, the RedCap UEs in RRC connected mode does not need SSB either for performing RACH. Therefore, following was proposed as Option 2 in FL High Priority Proposal 3-1h [2]. 

	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.



From our understanding, companies supporting option 2 assume that by reasonable NW implementation, the RedCap UE supporting FG 6-1 only should be scheduled for a short time after initial access on the initial BWP, due to limited functionality provided by the BWP#0 configuration option 1. However, by above highlighted text in option 2, it is still not clear what kind of operations are not required for the RedCap UE. Alternatively, what should be the expected UE behavior. To enable option 2 work functionally, at least following issues need to be discussed:  
· For BWP#0 configuration option 1, only RRC based BWP switching is supported. Then when and how the RRC signaling for BWP switching can be provided to the RedCap UE, so that the RedCap UE can efficiently work in a RRC-dedicated BWP?
· If such RRC signaling for BWP switching is provided after Msg.4, then it is carried in the PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI. It is difficult or even not possible for the UE or specification to restrict or differentiate the content of the PDSCH, i.e., the PDSCH is for RRC based BWP switching or for data scheduling. 
· It is not clear whether such RRC signaling for BWP switching can be provided in Msg.4; If it is feasible,  a RedCap UE may switch the BWP directly after decoding the RRC signaling without feedback the ACK for Msg.4. Then, there may exist miss alignment between the gNB and UE on whether the UE correctly received Msg.4 and when the UE switches the BWP (before or after the UE transmitting ACK for Msg.4). Such miss alignment can be resolved by gNB’s blind detection with or without some resource wastage, e.g. gNB can send UL grant in the dedicated BWP for UE to transmit the RRC complete message after the time required for UE to perform the related RRC procedure in Msg.4 plus the BWP switching delay. If gNB can successfully receive the RRC complete message in PUSCH, then gNB knows the UE is now operating on the dedicated BWP; Otherwise, gNB may try to re-schedule the UL grant in the dedicated BWP or re-schedule the Msg.4 retransmission in the initial BWP.     
· Different from the case for UEs in idle/inactive mode where no C-RNTI based scheduling is possible during random access, currently there are various cases for UE performing random access in connected mode. For example, for UL scheduling request or BFR. For such cases, the data scheduling is possible even during random access procedure. Therefore, it is necessary to discuss how to ensure that the initial BWP configured by BWP#0 configuration option 1 is used only for random access for RedCap UEs in connected mode by specification. 
Based on above analysis, there are more issues and specification efforts required for Option 2. Therefore, we propose to support option 1 for the SSB assumption in connected mode for BWP#0 configuration option 1. Alternatively, we are also fine to not support BWP#0 configuration option 1 to configure the separate initial DL BWP for RedCap UEs. 
Proposal 2: For BWP#0 configuration option 1, 
· For FR1, 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, a RedCap UE in connected mode does not expect to operate in a separate initial DL BWP that does not include CD-SSB.
Proposal 3: Regarding to the presence of SSB for BWP#0 configuration option 1 in connected mode, if there is no converge on either option 1 or option 2, a conclusion that there is no consensus on how to use BWP#0 configuration option 1 for BWP#0 for RedCap UEs should be made.

4. Remaining issues for supporting NCD-SSB
In RAN2#117-e, RAN2 concluded that, CD-SSB and NCD-SSB(s) may be transmitted at different times by configuring an offset from RAN2 signalling standpoint. RAN2 also sent a LS [3] to ask RAN4 and RAN1 whether such offset is feasible/needed. 
From network perspective, it is beneficial to have such flexibility to configure the time offset between CD-SSB and NCD-SSB to avoid power shortage at the gNB side if the CD-SSB and NCD-SSB are transmitted at the same time. From UE perspective, when time offset between CD-SSB and NCD-SSB is NOT zero, it may have some impacts on collision handling between SSB and UL transmissions, available slot determination for PUCCH/PUSCH repetitions etc. for HD-FDD RedCap UEs, i.e., clarification is needed on the SSB involved in the collision cases should be the one present in the active BWP. Details can be found in our companion contribution [4].  As long as UE behavior is clearly defined, from RAN1 perspective, it is feasible and beneficial to have such time offset. 
Proposal 4: From RAN1 perspective, it is feasible and beneficial to configure the time offsets (including zero) between CD-SSB and NCD-SSB for RedCap UE.
It should be emphasized that although the NCD-SSB is configured by UE dedicated RRC signaling i.e., NonCellDefiningSSB in BWP-DownlinkDedicated [10], to reduce the overhead and simplify the operation, it is highly likely that NW will configure the same NCD-SSB for all RedCap UEs in the separate initial DL BWP. In short, the NCD-SSB is actually cell specific, just configured by UE specific signaling. Therefore, following two aspects need some discussions/clarifications:
•	Rate matching for PDSCH
•	PDCCH monitoring

About rate matching around SSB for PDSCH, in TS 38.214 [5], following is specified. 
	[bookmark: _Toc11352093][bookmark: _Toc20317983][bookmark: _Toc27299881][bookmark: _Toc29673146][bookmark: _Toc29673287][bookmark: _Toc29674280][bookmark: _Toc36645510][bookmark: _Toc45810555][bookmark: _Toc91695422]5.1.4 	PDSCH resource mapping 
[Omit Irrelevant Text]
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 1, RA-RNTI, MSGB-RNTI, P-RNTI or TC-RNTI, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SIB1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCHs with SPS, the REs corresponding to the configured or dynamically indicated resources in Clauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. 



About PDCCH monitoring, in TS 38.213 [6], following is specified.  
	[bookmark: _Toc12021485][bookmark: _Toc20311597][bookmark: _Toc26719422][bookmark: _Toc29894857][bookmark: _Toc29899156][bookmark: _Toc29899574][bookmark: _Toc29917311][bookmark: _Toc36498185][bookmark: _Toc45699212][bookmark: _Toc92093857]10	UE procedure for receiving control information
[Omit Irrelevant Text]
For monitoring of a PDCCH candidate by a UE, if the UE
[bookmark: _Hlk493885951]-	has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in SIB1, 
the UE is not required to monitor the PDCCH candidate.
For monitoring of a PDCCH candidate by a UE, if the UE
-	has received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in ServingCellConfigCommon, 
the UE is not required to monitor the PDCCH candidate.
For monitoring of a PDCCH candidate by a UE, if the UE
-	has received ssb-PositionsInBurst in AdditionalPCIInfo for a serving cell, and
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in AdditionalPCIInfo with same physical cell identity as the one associated with a RS having same quasi-collocation properties as a CORESET for the PDCCH candidate, 
the UE is not required to monitor the PDCCH candidate.
[Omit Irrelevant Text]
If a UE monitors the PDCCH candidate for a Type0-PDCCH CSS set on the serving cell according to the procedure described in clause 13, the UE may assume that no SS/PBCH block is transmitted in REs used for monitoring the PDCCH candidate on the serving cell. 




It is observed that for PDSCH rate matching, when the PDSCH resource allocation overlaps with PRBs where SSB configured in ssb-PositionsInBurst, a UE needs to rate-match around the PRBs containing the SSB; For PDCCH monitoring, the UE is not required to monitor a PDCCH candidate for which at least one RE overlaps with at least one RE of the SSB configured by ssb-PositionsInBurst. Currently, the SSB configured in ssb-PositionsInBurst refers to the CD-SSB. As mentioned, to reduce the overhead, NCD-SSB configuration is actually kind of cell-specific transmission which is configured by UE-specific signaling. Therefore, to efficiently support NCD-SSB, similar UE behavior for PDSCH rate matching around the CD-SSB and for PDCCH monitoring should be adopted for NCD-SSB. 
Proposal 5: For a RedCap UE configured with NCD-SSB, support rate matching the PDSCH around the NCD-SSB if the PDSCH resource allocation overlaps with the PRBs containing NCD-SSB.  
Proposal 6: For a RedCap UE configured with NCD-SSB, the UE is not required to monitor the PDCCH candidate if at least one RE for a PDCCH candidate overlaps with at least one RE for the NCD-SSB.  
In the last meeting, there were some discussions on whether it is necessary to update RAN1 specification for R17 RedCap UE’s timeline of MSG1/MSGA retransmission based on following RAN2’s LS [7]. 
	· 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.


[bookmark: _GoBack]It was suggested to first clarify the general case under the Rel-15 NR maintenance agenda item before it is clear whether and what update may be needed in the RedCap case. Based on our analysis in the contribution [8] submitted in Rel-15 NR maintenance agenda item in this meeting, that the timeline requirement i.e., “NT,1 + 0.75 msec” is the earliest possible timing for UE to be ready to re-transmit the MSG1 and MSGA. The UE is not mandated to transmit the MSG1or MSGA based on above timeline requirement. Therefore, there is no need for a RAN1 specification update due to the RAN2 agreement regarding RSRP measurement before Msg1/MsgA retransmission.
Proposal 7: There is no need for a RAN1 specification update due to the RAN2 agreement regarding RSRP measurement before Msg1/MsgA retransmission.
5. TP corrections
In the post RAN1#108-e draft CR email discussion for TS 38.213, due to limited time, no specification was updated to reflect the latest conclusion/agreements made in RAN#94-e [9] and RAN1#108-e meeting [1] for the UE behavior on the initial DL BWP. During the discussion, following are the main points for TP corrections:
· The conclusion made in RAN#94 that Rel-17 RedCap UE in idle/inactive mode only use CD-SSB in an initial BWP to monitor paging should be captured
· The description for BWP#0 configuration option 1, BWP#0 configuration option 2 needs some improvement.
· e.g., the description of “For an initial DL BWP provided by initialDownlinkBWP in DownlinkConfigCommonRedCapSIB” may not be so precise for BWP#0 configuration option 1.
· The RRC parameter used to configure NCD-SSB should be aligned with RAN2’s terminology in [10], as shown below.  
	NonCellDefiningSSB
The IE NonCellDefiningSSB is used to configure a non-cell-defining SSB to be used while the UE operates in a dedicated BWP.
NonCellDefiningSSB information element
-- ASN1START
-- TAG-NONCELLDEFININGSSB-START

NonCellDefiningSSB-r17 ::=          SEQUENCE {
    absoluteFrequencySSB-r17                ARFCN-ValueNR,
    ssb-Periodicity                     ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1 }               OPTIONAL,   -- Need S
    -- FFS whether additional properties may differ from the CD-SSB, e.g. time offset. If so, add them here. 
    ...
}

-- TAG-NONCELLDEFININGSSB-STOP
-- ASN1STOP



To address above points, we propose to adopt following TP.
Proposal 8: Adopt following TP for TS 38.213. 
	[bookmark: _Toc92093904]Reason for change: 
1. The conclusion made in RAN#94-e meeting that Rel-17 RedCap UE in idle/inactive mode only use CD-SSB in an initial BWP to monitor paging has not been captured. 
2. The following agreements made in RAN1#108-e meeting has not been captured.
Agreement: [38.213]
· 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
3. The description for CD-SSB and NCD-SSB, and BWP#0 configuration option 1 are not accurate.
Summary of change: 
1. Capture above conclusion and agreements in clause 17.1.
2. Correct the description for CD-SSB and NCD-SSB, and BWP#0 configuration option 1 based on TS 38.331.
Consequences if not approved: Incomplete support for UEs with reduced capabilities in NR. 
17.1	RedCap UE procedures
[Omit Irrelevant Text]

For an initial DL BWP provided by initialDownlinkBWP in DownlinkConfigCommonRedCapSIB, if a UE is not provided with BWP-DownlinkDedicated for the BWP and the UE monitors PDCCH according to a Type1-PDCCH CSS set and does not monitor PDCCH according to Type2-PDCCH CSS set, the UE assumes that the initial DL BWP does not includes SS/PBCH blocks the UE used to obtain a CORESET for Type0-PDCCH CSS set and for SS/PBCH block and CORESET multiplexing pattern 1 includes or the CORESET with index 0. If the UE monitors PDCCH according to Type2-PDCCH CSS set, the UE assumes that the initial DL BWP 
-	includes a SS/PBCH block and the CORESET with index 0 if the UE used the SS/PBCH block to obtain SIB1
-	includes a SS/PBCH block and does not include the CORESET with index 0 if the initial DL BWP does not include the SS/PBCH block the UE used to obtain SIB1
For an active DL BWP provided by BWP-DownlinkDedicated, a UE assumes that the active DL BWP includes a SS/PBCH block, unless the UE indicates a capability to operate in the DL BWP without receiving an SS/PBCH block, and for SS/PBCH block and CORESET multiplexing pattern 1 does not include the CORESET with index 0.

If the active DL BWP includes an SS/PBCH block provided by NonCellDefiningSSB and does not include the SS/PBCH block the UE used to obtain a CORESET for Type0-PDCCH CSS set in ServingCellConfigCommon, the UE uses the SS/PBCH block provided by NonCellDefiningSSB to support all mandatory UE features that are based on SS/PBCH block. The SS/PBCH block the UE used to obtain a CORESET for Type0-PDCCH CSS set in ServingCellConfigCommon and the SS/PBCH block provided by NonCellDefiningSSB have same quasi-colocation properties, if they have the same index
[Omit Irrelevant Text]


 
6. Conclusion
This contribution discusses remaining issues for the reduced bandwidth for RedCap devices. The proposals are summarized as following:
Proposal 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.
· From RAN1 perspective, if generic parameters (location, bandwidth, SCS, and cyclic prefix) of this separate initial DL BWP are absent, RedCap UE can continue to use the location, bandwidth, SCS, and cyclic prefix of the MIB-configured CORESET#0 as its separate initial DL BWP. Necessity and feasibility of signaling optimizations are up to RAN2. 
· Note: For TDD, the center frequencies of the separate initial DL BWP and the initial UL BWP are aligned (in accordance with earlier agreement).
Proposal 2: For BWP#0 configuration option 1, 
· For FR1, 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, a RedCap UE in connected mode does not expect to operate in a separate initial DL BWP that does not include CD-SSB.
Proposal 3: Regarding to the presence of SSB for BWP#0 configuration option 1 in connected mode, if there is no converge on either option 1 or option 2, a conclusion that there is no consensus on how to use BWP#0 configuration option 1 for BWP#0 for RedCap UEs should be made.
Proposal 4: From RAN1 perspective, it is feasible and beneficial to configure the time offsets (including zero) between CD-SSB and NCD-SSB for RedCap UE.
Proposal 5: For a RedCap UE configured with NCD-SSB, support rate matching the PDSCH around the NCD-SSB if the PDSCH resource allocation overlaps with the PRBs containing NCD-SSB.  
Proposal 6: For a RedCap UE configured with NCD-SSB, the UE is not required to monitor the PDCCH candidate if at least one RE for a PDCCH candidate overlaps with at least one RE for the NCD-SSB.  
Proposal 7: There is no need for a RAN1 specification update due to the RAN2 agreement regarding RSRP measurement before Msg1/MsgA retransmission.
Proposal 8: Adopt following TP for TS 38.213. 
	Reason for change: 
4. The conclusion made in RAN#94-e meeting that Rel-17 RedCap UE in idle/inactive mode only use CD-SSB in an initial BWP to monitor paging has not been captured. 
5. The following agreements made in RAN1#108-e meeting has not been captured.
Agreement: [38.213]
· 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
6. The description for CD-SSB and NCD-SSB, and BWP#0 configuration option 1 are not accurate.
Summary of change: 
3. Capture above conclusion and agreements in clause 17.1.
4. Correct the description for CD-SSB and NCD-SSB, and BWP#0 configuration option 1 based on TS 38.331.
Consequences if not approved: Incomplete support for UEs with reduced capabilities in NR. 
17.1	RedCap UE procedures
[Omit Irrelevant Text]

For an initial DL BWP provided by initialDownlinkBWP in DownlinkConfigCommonRedCapSIB, if a UE is not provided with BWP-DownlinkDedicated for the BWP and the UE monitors PDCCH according to a Type1-PDCCH CSS set and does not monitor PDCCH according to Type2-PDCCH CSS set, the UE assumes that the initial DL BWP does not includes SS/PBCH blocks the UE used to obtain a CORESET for Type0-PDCCH CSS set and for SS/PBCH block and CORESET multiplexing pattern 1 includes or the CORESET with index 0. If the UE monitors PDCCH according to Type2-PDCCH CSS set, the UE assumes that the initial DL BWP 
-	includes a SS/PBCH block and the CORESET with index 0 if the UE used the SS/PBCH block to obtain SIB1
-	includes a SS/PBCH block and does not include the CORESET with index 0 if the initial DL BWP does not include the SS/PBCH block the UE used to obtain SIB1
For an active DL BWP provided by BWP-DownlinkDedicated, a UE assumes that the active DL BWP includes a SS/PBCH block, unless the UE indicates a capability to operate in the DL BWP without receiving an SS/PBCH block, and for SS/PBCH block and CORESET multiplexing pattern 1 does not include the CORESET with index 0.

If the active DL BWP includes an SS/PBCH block provided by NonCellDefiningSSB and does not include the SS/PBCH block the UE used to obtain a CORESET for Type0-PDCCH CSS set in ServingCellConfigCommon, the UE uses the SS/PBCH block provided by NonCellDefiningSSB to support all mandatory UE features that are based on SS/PBCH block. The SS/PBCH block the UE used to obtain a CORESET for Type0-PDCCH CSS set in ServingCellConfigCommon and the SS/PBCH block provided by NonCellDefiningSSB have same quasi-colocation properties, if they have the same index
[Omit Irrelevant Text]
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