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1. [bookmark: _Toc120549591]Introduction
In RAN1#108-e meeting, the following agreements were made regarding the maximum UE bandwidth reduction and HD-FDD collision handling of RedCap UEs [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.
o    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 [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 [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,
o    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:
         [image: image002(03-01-22-52-46)]
         [image: image004(03-01-22-52-46)]
o    The UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as:
      [image: image006(03-01-22-52-46)] [image: image008(03-01-22-52-46)]
o    where:
      [image: image010(03-01-22-52-46)] is the PUCCH resource index.
         [image: image012(03-01-22-52-46)] 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 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.
         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

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 R1-2202886 is endorsed.
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
In this contribution, some remaining issues and specification corrections of UE complexity reduction features will be discussed.
2. Initial DL BWP
In this section, the related issues of motivation of separate initial DL BWP not including CORESET#0, additional SSB in initial DL BWP with BWP#0 configuration option 1, and TDD center frequency alignment are discussed. 
2 
Separate Initial DL BWP
1 
In RAN1#108-e, a remaining issue is whether separate initial DL BWP is always configured if the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth. Configuring separate initial DL BWP is a simple and straightforward way to solve this issue, but the main concern is that it will increase payload of SIB1 when MIB configured CORESET#0 can be reused and mandate gNB to configure separate initial DL BWP. 
In 38.331, the IE for the initial DL BWP is included in DownlinkConfigCommonSIB as follow. 
DownlinkConfigCommonSIB ::=     SEQUENCE {
initialDownlinkBWP                  BWP-DownlinkCommon,
bcch-Config                         BCCH-Config,
    pcch-Config                         PCCH-Config,
    ...
}
BWP-DownlinkCommon ::=           SEQUENCE {
    genericParameters                   BWP,       OPTIONAL,   -- Need M
    pdcch-ConfigCommon                  SetupRelease { PDCCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    pdsch-ConfigCommon                  SetupRelease { PDSCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    ...
}
As for RedCap, the IE for the separate initial DL BWP is in another container than initialDownlinkBWP, e.g. initialDownlinkBWP-RedCap-r17. Based on the discussion in last meeting, when a separate initial DL BWP is configured, detailed signalling design and signalling overhead reduction can be up to RAN2. 
Considering flexible configuration of gNB and the payload reduction of SIB1, a compromise in High Priority Proposal 2-1-2e [2] was proposed, when genericParameters of separate initial DL BWP are absent, RedCap UEs can continue to use at least the location, bandwidth, SCS, and cyclic prefix of the MIB-configured CORESET#0. That is, whether a separate initial DL BWP different from CORESET#0 is configured or the configurations of MIB-configured CORESET#0 is inherited is up to gNB. 
From gNB’s perspective, whether MIB-configured CORESET#0 is applicable during and after initial access is related to the center frequency alignment issue between CORESET#0 and initial UL BWP. Existing spec allows the misalignment of CORESET#0 and initial UL BWP. Some companies have concern on the usage of CORESET#0 in connected state if the center frequency of CORESET#0 is not aligned with initial UL BWP. Based on the discussion in section 2.4, CORESET#0 with center frequency aligned with initial UL BWP is supported to avoid RF retuning between CORESET#0 and initial UL BWP, and avoid open a new door to judge RF retuning using “the total frequency span” instead of legacy “center frequency alignment”. When the center frequency alignment can not be guaranteed, gNB can configure a different separate initial DL BWP as CORESET#0. So that compared with always configuring separate initial DL BWP, gNB can save signalling overhead by setting genericParameters to be absent to use CORESET#0 when CORESET#0 aligns with initial UL BWP. 
Proposal 1: For the case that the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth,
· 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. 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).
The TP suggestion for TS 38.213 section 17.1 is as the following:
<Unchanged text is omitted>
[bookmark: _Hlk86909075]A UE can be provided a DL BWP by initialDownlinkBWP-RedCap-r17initialDownlinkBWP in DownlinkConfigCommonRedCapSIB, and an UL BWP by initialUplinkBWP-RedCap-r17initialUplinkBWP in UplinkConfigCommonSIB-v1700UplinkConfigCommonRedCapSIB. If initialUplinkBWP in UplinkConfigCommonSIB indicates an UL BWP that is larger than a maximum UL BWP that a UE supports, the UE expects to be provided an UL BWP by initialUplinkBWP-RedCap-r17initialUplinkBWP in UplinkConfigCommonRedCapSIB. If initialDownlinkBWP in DownlinkConfigCommonSIB indicates an DL BWP that is larger than a maximum DL BWP that a UE supports, the UE expects to be provided an DL BWP by initialDownlinkBWP-RedCap-r17 in DownlinkConfigCommonSIB. If genericParameters for initialDownlinkBWP-RedCap-r17 is absent, the DL BWP keeps the location and number of contiguous PRBs, starting from a PRB with the lowest index and ending at a PRB with the highest index among PRBs of a CORESET for Type0-PDCCH CSS set, and a SCS and a cyclic prefix for PDCCH reception in the CORESET for Type0-PDCCH CSS set.
<Unchanged text is omitted>
Additional SSB transmission with BWP#0 configuration option 1
The agreement in RAN1#107-e meeting is about SSB in separate initial DL BWP in idle/inactive mode and SSB in RRC-configured active DL BWP. For BWP#0 configuration option 1, whether a RedCap UE in connected mode can expect SSB transmission in a separate initial DL BWP still has no conclusion. In RAN1#108-e, FL gives following two options regarding SSB in separate initial DL BWP in connected mode for down-selection [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.
· 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) 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 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.
With option 1, for BWP#0 configuration option 1, if separate initial DL BWP does not include CD-SSB, separate initial DL BWP can not be used in connected mode, the use of BWP#0 configuration option 1 is limited. Another problem is RACH resource configuration when active UL BWP is not configured with RACH resource and UE fallbacks to default BWP. If default BWP is initial BWP but initial BWP can not be used in connected mode, fallback operation to the default BWP can not work. gNB needs to configure additional RACH resources in another pair of non-initial BWPs, the overhead of RACH increases. Except the duplicated RACH resource, fallback behaviour and any other behaviour related to initial DL BWP in connected mode will have the spec impacts.
With option 2, for BWP#0 configuration option 1, if separate initial DL BWP does not include CD-SSB, RedCap UE during RACH procedure in connected mode does not expect SSB. If the usage is limited to RACH, some companies concern that it is hard to guarantee separate initial DL BWP is used only for RACH without other data scheduling in spec. Besides, there has been no consensus on whether the usage of separate initial DL BWP in connected mode is limited to RACH. 
In our view, with BWP#0 configuration option 1, separate initial DL BWP can be used in connected mode when the number of non-initial RRC-configured DL BWP is less than 4. Since separate initial DL BWP does not have dedicated configurations, network can schedule RedCap based on SIB1-defined configuration. If more flexible scheduling is desired, RedCap UEs can switch to a non-initial RRC-configured DL BWP after initial access. 
On the other hand, initial DL BWP with comparatively small bandwidth can act as a default BWP for the purpose of power saving after initial access. For RedCap, active BWP and separate initial DL BWP have similar bandwidth as maximum UE BW, the power saving gain by switching to separate initial DL BWP is small. But fallback behaviour and other behaviour related to initial DL BWP in connected mode can be remained.
Therefore, the use of separate initial DL BWP (i.e. BWP#0) with configuration option 1 for RedCap should not be precluded and should not limited to only for RACH. 
Regarding SSB in separate intial DL BWP, it is not necessary to mandate transmission of additional SSB in separate initial DL BWP in connected mode, otherwise the overhead of SSB is too large. Referring to existing agreement, SSB transmission in RRC configured BWP in connected mode depends on UE capability. Actually, the same thought can be extended to BWP#0 configuration option 1. For RedCap UEs with baseline capability, as option 1 in Proposal 3-1h, they do not expect to operate in separate initial DL BWP that does not include CD-SSB in connected mode. For RedCap UEs supporting FG6-1a, they can support BWP0 configuration option1 without SSB in separate initial DL BWP in connected mode. 
When SSB transmission in separate initial DL BWP in connected mode also depends on UE capability, the function of separate initial DL BWP for RACH, paging, data scheduling can be remained for RedCap UEs supporting FG6-1a. 
Proposal 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) 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 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.
Proposal 3: For BWP#0 configuration option 1, if a separate initial DL BWP does not include CD-SSB and the entire CORESET#0, a RedCap UE supporting FG 6-1a in connected mode does not expect it to contain NCD-SSB.
The TP suggestion for TS 38.213 section 17.1 is as the following:
<Unchanged text is omitted>
For an initial DL BWP provided by initialDownlinkBWP-RedCap-r17initialDownlinkBWP in DownlinkConfigCommonRedCapSIB, if a 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 include SS/PBCH blocks or the CORESET with index 0.
For an initial DL BWP provided by initialDownlinkBWP-RedCap-r17 in DownlinkConfigCommonSIB and without BWP-DownlinkDedicated in RRC_CONNECTED mode, if a UE monitors PDCCH upon successfully completing the random access procedure, 
· the UE expects it to include SS/PBCH blocks, 
· unless the UE indicates a capability to operate in the DL BWP without receiving an SS/PBCH block, and does not include the CORESET with index 0.
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 does not include the CORESET with index 0.
<Unchanged text is omitted>
Additional SSB transmission for paging reception
In draft CR 38.213, existing text about SSB transmission when paging is configured is as below.
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
In last round of discussion on CR, there has been no consensus on how to capture SSB transmission for paging reception in separate initial DL BWP for BWP#0 configuration option 1 and option 2.
The TP suggestion for paging reception in TS 38.213 section 17.1 is as the following:
<Unchanged text is omitted>
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 initial DL BWP provided by initialDownlinkBWP-RedCap-r17 in DownlinkConfigCommonSIB and with BWP-DownlinkDedicated in RRC_CONNECTED mode, if the initial DL BWP does not include the SS/PBCH block the UE used to obtain SIB1 and the CORESET with index 0, the UE assumes that the initial 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 does not include the CORESET with index 0.
· for other cases of initial DL BWP, 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.
[bookmark: _GoBack]<Unchanged text is omitted>
Center frequency alignment between CORESET#0 and initial UL BWP
108-e meeting has agreed center frequencies are assumed to be the same for initial DL/UL BWPs (when initial DL BWP contains CD-SSB/CORESET#0) for RedCap UEs in FR1 TDD. A remaining issue is whether the center frequencies of CORESET#0 and initial UL BWP are aligned. 
There are at least two cases that RedCap UEs use CORESET#0 during and after initial access. In Case 1, when initial DL BWP for non-RedCap is larger than maximum UE bandwidth and genetic parameters of separate initial DL BWP is absent, CORESET#0 is used during and after initial access. In Case 2, when separate initial DL BWP is configured and includes CORESET#0, CORESET#0 is used during initial access. 
To ensure the application of CORESET#0, the center frequency alignment issue between CORESET#0 and separate initial UL BWP needs to be tackled. In 109-e meeting, FL proposes two options of the center frequency alignment issue.
· option 1: 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 2: For TDD, the center frequencies of the MIB-configured CORESET#0 and the initial UL BWP are aligned.
With option 1, separate initial UL BWP may locate at edge of carrier to reduce UL fragment and CORESET#0 can locate near the edge of carrier, there remains some flexibility of configuration of CORESET0. But some companies concern RF retuning may be required between CORESET#0 and UL BWP during and after initial access. Some also concern how to capture “without RF retuning” in spec. In R15, without RF retuning is captured as center frequency alignment. Option 1 may open a new door to judge RF retuning using “the total frequency span” instead of legacy “center frequency alignment”.
With option 2, CORESET#0 and initial UL BWP are always aligned, RF retuning is avoided. If Case 1 goes with option 2, combining with Proposal 2, gNB can configure generic parameters of separate initial DL BWP to be absent to use CORESET#0 so as to save signalling overhead. When CORESET#0 does not align with initial UL BWP, gNB can configure separate initial DL BWP. 
To deal with the concern on RF retuning and considering that option 2 combining Proposal 2 can remain configuration flexibility and reduce signalling overhead, we can accept option 2 for Case 1.
If separate initial DL BWP is configured and contains CORESET#0, it becomes Case 2. If Case 2 goes with option 2, as shown in Fig. 1 below, even though separate initial BWPs are configured, even though CORESET0 is used only during initial access and retuning is avoided, the center frequency of CORESET0 is mandated to be aligned with separate initial DL/UL BWP. There is much restriction on the location of CORESET0/separate initial BWPs. If Case 2 goes with option 1, retuning between CORESET#0 and UL BWP may be needed only during initial access, which is the same as R15. After initial access, retuning is avoided and center frequency of initial UL/DL BWPs is aligned according to existing agreement.
[image: ]
Fig. 1 center frequency alignment of CORESET#0 and initial UL BWP
Proposal 4: If genetic parameters of a separate SIB-configured initial DL BWP for RedCap UEs is absent when the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth, 
· For TDD, RedCap UE expects the center frequencies of CORESET#0 and (separate) initial UL BWP to be aligned.
Proposal 5: For TDD, if there is separate initial DL BWP configured for RedCap UEs and it contains the entire CORESET#0, the center frequency of CORESET#0 can be not aligned with (separate) initial UL BWP.
The TP suggestion for TS 38.213 section 17.1 is as the following:
<Unchanged text is omitted>
For unpaired spectrum operation, a UE does not expect to receive a configuration where the center frequency for a DL BWP is different than the center frequency for an UL BWP when the BWP-Id of the DL BWP is same as the BWP-Id of the UL BWP.
For unpaired spectrum operation, if a UE is provided a DL BWP by initialDownlinkBWP-RedCap-r17 in DownlinkConfigCommonSIB and generic parameters of the DL BWP are absent, and initialDownlinkBWP in DownlinkConfigCommonSIB indicates an DL BWP that is larger than a maximum DL BWP that a UE supports, the center frequency for CORESET with index 0 is the same as the center frequency for initial UL BWP.
<Unchanged text is omitted>
3. Collision handling of HD-FDD operation
In last meeting, a WA for Case 5 of SSB vs. Msg3 (re)transmission or PUCCH for Msg4/MsgB is achieved, where the same handling as for other dynamically scheduled UL transmission, i.e. prioritizing the SSB, is reused.
For Case 5 of SSB vs. Msg3 (re)transmission and PUCCH for Msg4, if SSB is prioritized, a unified solution with the case that SSB collides with dynamically scheduled UL is achieved. Since HD-FDD UEs and FD-FDD UEs coexist and gNB cannot distinguish two types of UE without identification, gNB performs conservative scheduling and tries to avoid the overlapping of SSB and Msg3/PUCCH for Msg4. The latency of random access is extended but the impact on RedCap is small since RedCap is latency insensitive. If initial transmission of Msg3 overlaps with SSB, and PUSCH repetition is enabled, gNB can still receive repetition of Msg3 in the symbols not overlapping with SSB.
Based on the analysis above, we prefer a unified solution of Case 5 and confirm the WA.
Proposal 6: Confirm the following WA:
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.
The TP suggestion for TS 38.213 section 17.2 is as the following:
<Unchanged text is omitted>
If a HD-UE would transmit a PUSCH, or PUCCH, or PRACH, or SRS based on a detected DCI format, or transmit a PUSCH scheduled by RAR UL grant or for a Msg3 PUSCH retransmission, 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 PUSCH scheduled by RAR UL grant or for a Msg3 PUSCH retransmission, or SRS in the set of symbols.
<Unchanged text is omitted>
4. Conclusions
In this contribution, remaining issues on UE complexity reduction features are discussed, and the following proposals are made.
Proposal 1: For the case that the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth,
· 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. 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).
The TP suggestion for TS 38.213 section 17.1 is as the following:
<Unchanged text is omitted>
A UE can be provided a DL BWP by initialDownlinkBWP-RedCap-r17initialDownlinkBWP in DownlinkConfigCommonRedCapSIB, and an UL BWP by initialUplinkBWP-RedCap-r17initialUplinkBWP in UplinkConfigCommonSIB-v1700UplinkConfigCommonRedCapSIB. If initialUplinkBWP in UplinkConfigCommonSIB indicates an UL BWP that is larger than a maximum UL BWP that a UE supports, the UE expects to be provided an UL BWP by initialUplinkBWP-RedCap-r17initialUplinkBWP in UplinkConfigCommonRedCapSIB. If initialDownlinkBWP in DownlinkConfigCommonSIB indicates an DL BWP that is larger than a maximum DL BWP that a UE supports, the UE expects to be provided an DL BWP by initialDownlinkBWP-RedCap-r17 in DownlinkConfigCommonSIB. If genericParameters for initialDownlinkBWP-RedCap-r17 is absent, the DL BWP keeps the location and number of contiguous PRBs, starting from a PRB with the lowest index and ending at a PRB with the highest index among PRBs of a CORESET for Type0-PDCCH CSS set, and a SCS and a cyclic prefix for PDCCH reception in the CORESET for Type0-PDCCH CSS set.
<Unchanged text is omitted>
Proposal 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) 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 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.
Proposal 3: For BWP#0 configuration option 1, if a separate initial DL BWP does not include CD-SSB and the entire CORESET#0, a RedCap UE supporting FG 6-1a in connected mode does not expect it to contain NCD-SSB.
The TP suggestion for TS 38.213 section 17.1 is as the following:
<Unchanged text is omitted>
For an initial DL BWP provided by initialDownlinkBWP-RedCap-r17initialDownlinkBWP in DownlinkConfigCommonRedCapSIB, if a 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 include SS/PBCH blocks or the CORESET with index 0.
For an initial DL BWP provided by initialDownlinkBWP-RedCap-r17 in DownlinkConfigCommonSIB and without BWP-DownlinkDedicated in RRC_CONNECTED mode, if a UE monitors PDCCH upon successfully completing the random access procedure, 
· the UE expects it to include SS/PBCH blocks, 
· unless the UE indicates a capability to operate in the DL BWP without receiving an SS/PBCH block, and does not include the CORESET with index 0.
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 does not include the CORESET with index 0.
<Unchanged text is omitted>
The TP suggestion for paging reception in TS 38.213 section 17.1 is as the following:
<Unchanged text is omitted>
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 initial DL BWP provided by initialDownlinkBWP-RedCap-r17 in DownlinkConfigCommonSIB and with BWP-DownlinkDedicated in RRC_CONNECTED mode, if the initial DL BWP does not include the SS/PBCH block the UE used to obtain SIB1 and the CORESET with index 0, the UE assumes that the initial 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 does not include the CORESET with index 0.
· for other cases of initial DL BWP, 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.
<Unchanged text is omitted>
Proposal 4: If genetic parameters of a separate SIB-configured initial DL BWP for RedCap UEs is absent when the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth, 
· For TDD, RedCap UE expects the center frequencies of CORESET#0 and (separate) initial UL BWP to be aligned.
Proposal 5: For TDD, if there is separate initial DL BWP configured for RedCap UEs and it contains the entire CORESET#0, the center frequency of CORESET#0 can be not aligned with (separate) initial UL BWP.
The TP suggestion for TS 38.213 section 17.1 is as the following:
<Unchanged text is omitted>
For unpaired spectrum operation, a UE does not expect to receive a configuration where the center frequency for a DL BWP is different than the center frequency for an UL BWP when the BWP-Id of the DL BWP is same as the BWP-Id of the UL BWP.
For unpaired spectrum operation, if a UE is provided a DL BWP by initialDownlinkBWP-RedCap-r17 in DownlinkConfigCommonSIB and generic parameters of the DL BWP are absent, and initialDownlinkBWP in DownlinkConfigCommonSIB indicates an DL BWP that is larger than a maximum DL BWP that a UE supports, the center frequency for CORESET with index 0 is the same as the center frequency for initial UL BWP.
<Unchanged text is omitted>
Proposal 6: Confirm the following WA:
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.
The TP suggestion for TS 38.213 section 17.2 is as the following:
<Unchanged text is omitted>
If a HD-UE would transmit a PUSCH, or PUCCH, or PRACH, or SRS based on a detected DCI format, or transmit a PUSCH scheduled by RAR UL grant or for a Msg3 PUSCH retransmission, 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 PUSCH scheduled by RAR UL grant or for a Msg3 PUSCH retransmission, or SRS in the set of symbols.
<Unchanged text is omitted>
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