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1 [bookmark: _Ref40465791]Introduction
[bookmark: _Ref61879091][bookmark: _Ref53792937]In this contribution, we present our reasoning for the changes proposed in [1] to Subclause 17.1 of TS 38.213 [2]. These include the following considerations: 
· [bookmark: _Hlk95681957]UE assumptions on presence of SSBs in DL BWPs under certain conditions that were not captured from RAN1 agreements.
· Center frequency alignment between initial UL and DL BWPs associated with RACH/Msg3 transmission and Type 1 CSS monitoring respectively.
2 [bookmark: _Hlk68641020]UE assumptions on presence of SSBs in DL BWPs under certain conditions that were not captured from RAN1 agreements

During RAN1#109-e meeting, it was identified that the following RAN1 agreements related to UE’s assumption on SSB presence were not properly captured in TS 38.213:

	Agreement:
· For FR1,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
· […]
· […]
· Note: if a separate initial/RRC configured DL BWP is configured to contain the entire CORESET#0, CD-SSB is expected by RedCap UE.
· Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.
· […]

Agreement:
· For FR2,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
· […]
· […]
· Note: For SSB and CORESET#0 multiplexing pattern 1, if a separate initial/RRC configured DL BWP is configured to contain the entire CORESET#0, CD-SSB is expected by RedCap UE.
· Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.
· […]

Agreement:
· […]
· 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.
· […]

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:
· For FR1, for BWP#0 configuration option 1,
· In connected mode, a RedCap UE supporting FG 28-1 but not FG 28-1a does not expect to operate in a separate initial DL BWP that does not include CD-SSB and the entire CORESET#0.
· In connected mode, a RedCap UE supporting both FG 28-1 and FG 28-1a is able 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,
· In connected mode, a RedCap UE supporting FG 28-1 but not FG 28-1a does not expect to operate in a separate initial DL BWP that does not include CD-SSB.
· In connected mode, a RedCap UE supporting both FG 28-1 and FG 28-1a is able to operate in a separate initial DL BWP that does not include CD-SSB.



These agreements relate to the following issues: 
1. UE assumption on presence of SSB in idle/inactive states
2. UE assumption on presence of SSB in connected mode for separate initial DL BWP per BWP #0 configuration 1
3. UE assumption on presence of SSB in connected mode for a DL BWP configured by dedicated RRC signalling
4. UE assumption on QCL relationship between NCD- and CD-SSB with the same indices.

To address this, the following corrections have been proposed in [1], and closely follow the version last discussed during RAN1 #109-e.

	For an initial DL BWP provided by initialDownlinkBWP-RedCap in DownlinkConfigCommonSIB, if a UE in RRC_IDLE state or in RRC_INACTIVE state monitors PDCCH according to a Type1-PDCCH CSS set and does not monitor PDCCH according to Type2-PDCCH CSS set, the UE may not assumes that the initial DL BWP does not includes SS/PBCH blocks or and the CORESET with index 0. If the UE in RRC_IDLE state or in RRC_INACTIVE state monitors PDCCH according to Type2-PDCCH CSS set, the UE assumes that the initial DL BWP 
-	includes a the SS/PBCH block that the UE used to obtain SIB1 and, for SS/PBCH block and CORESET multiplexing pattern 1, 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 does not include the CORESET with index 0.
For an active DL BWP not provided by BWP-DownlinkDedicated, unless a UE indicates a capability to operate in the active DL BWP without receiving an SS/PBCH block, the UE in RRC_CONNECTED state assumes that the active DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1 and, for SS/PBCH block and CORESET multiplexing pattern 1, the CORESET with index 0.
For an active DL BWP provided by BWP-DownlinkDedicated, unless a UE indicates a capability to operate in the active DL BWP without receiving an SS/PBCH block, the UE in RRC_CONNECTED state assumes that the active DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1 or the SS/PBCH blocks provided by NonCellDefiningSSB. If the active DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1, for SS/PBCH block and CORESET multiplexing pattern 1, the UE expects the active DL BWP to include the CORESET with index 0. If the active DL BWP includes the SS/PBCH blocks provided by NonCellDefiningSSB, these SS/PBCH blocks and the SS/PBCH blocks that the UE used to obtain SIB1 have the same quasi-colocation properties, if they have the same index.



In the above, the last two paragraphs address issues #2, 3, and 4. There was a proposal during RAN1 #109-e to combine descriptions for issues #2 and #3. However, this would be inaccurate since it is not possible to provide a UE with configuration of NCD-SSB for a DL BWP that is not configured to the UE via dedicated RRC signaling. Thus, combining the issues #2 and #3, one of which involves separate initial DL BWP for RedCap UEs that is per BWP#0 configuration option 1, and for which, the UE should expect CD-SSB instead of NCD-SSB in an active DL BWP that is NOT provided by BWP-DownlinkDedicated, unless the UE indicates capability of FG #28-1a. 

Hence, these two cases need to be captured separately as suggested in [1].
3 Center frequency alignment between initial UL and DL BWPs associated with RACH/Msg3 transmission and Type 1 CSS monitoring respectively
The following correction proposed in [1] for Subclause 17.1 of TS 38.213, v17.2.0 is to capture the RAN1 agreement that, in TDD deployments, a UE expects center frequencies of initial UL and DL BWPs associated with RACH/Msg3 and Type 1 CSS monitoring to be aligned.
	For unpaired spectrum operation, a RedCap UE does not expect to receive a configuration where the center frequency for an initial DL BWP in which the UE is configured to monitor Type1-PDCCH CSS set is different than the center frequency for an initial UL BWP in which the RedCap UE may transmit Msg1/Msg3 or MsgA.



These follow from the below agreements:
	Agreement
For FR1,
· For TDD, center frequencies are assumed to be the same for the initial DL (FFS: if it does not include CD-SSB and the entire CORESET#0) and UL BWPs used during random access for RedCap UEs.
· FFS: For Option 1 and Option 2, whether the case that the center frequencies are different is also supported, and whether RedCap UE can expect CD-SSB and CORESET#0 in this case
· For TDD, center frequencies are assumed to be the same for non-initial DL and UL BWPs with the same BWP id for a RedCap UE.

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.



However, this has not yet been captured in the latest version of TS 38.213. As part of the post-meeting CR review discussions after RAN1 #107-e meeting, the specification editor had indicated the reason for not capturing it since the center frequency alignment is captured since Rel-15 in Section 12 of TS 38.213. However, in our understanding, the current text in Clause 12 of TS 38.213 is not sufficient since it does not capture the decision pertinent to RedCap accurately. 
The current spec-text (since Rel-15) says the following:
	[image: ]



However, the above fails to capture the decision for RedCap accurately since, with the possible configuration of one or more of separate initial DL BWP and separate initial UL BWP for RedCap UEs the notion of “same BWP-Id” becomes ambiguous. For instance, when configured with separate initial DL BWP for RedCap UE for monitoring of Type1-PDCCH CSS set while Types 0/0A/2 PDCCH CSS sets are configured to MIB-configured CORESET#0, the UE should expect the BWP associated with Type1-PDCCH CSS set should have aligned center frequency with initial UL BWP in which the UE is expected to transmit Msg1/Msg3 or MsgA and not necessarily the initial DL BWP defined by MIB-configured CORESET#0 which the UE would use for receiving CD-SSB, SIB, or paging. 
Thus, it would be necessary to capture in the RAN1 specifications that a RedCap UE does not expect to receive a configuration where the center frequency for an initial DL BWP in which the UE is configured to monitor Type1-PDCCH CSS set (separate or shared with non-RedCap UEs) is different than the center frequency for an initial UL BWP (separate or shared with non-RedCap UEs) in which the RedCap UE may transmit Msg1/Msg3 or MsgA.

During RAN1 #109-e, a concern was raised that the following sentence from Clause 12 of TS 38.213 may also further clarifications in the context of configuration of separate initial DL/UL BWPs.
	For unpaired spectrum operation, a DL BWP from the set of configured DL BWPs with index provided by BWP-Id is linked with an UL BWP from the set of configured UL BWPs with index provided by BWP-Id when the DL BWP index and the UL BWP index are same.



However, the above-quoted sentence is not impacted by configuration of separate initial DL/UL BWPs, since:
· the above text is applicable to BWPs with index provided by BWP-Id,
· whereas for initial DL/UL BWPs (separate for RedCap or shared between RedCap and non-RedCap), the BWP index is NOT provided to a UE via BWP-Id parameter but the value of BWP index #0 is reserved. 
If a UE is configured with initial UL or DL BWP for RedCap, a RedCap UE would treat this UL or DL BWP (respectively) if any configuration in connected mode refers to BWP#0. This is consistent with both of the latest RAN1 and RRC specifications. 
Hence, the above-quoted sentence only applies to dedicated RRC-configured DL/UL BWPs, provided in BWP-Downlink or BWP-Uplink and stands in no conflict with current RedCap specifications, and the only description missing from latest version of TS 38.213 is for the case of center frequency alignment during initial access. 
Proposal 1:
· Adopt the corrections to BWP operations as proposed in R1-2206546.
4 Conclusions
In this contribution, we presented our reasoning for the changes proposed in [1] to Subclause 17.1 of TS 38.213 [2].
Based on the presented discussion, our views can be summarized via the following proposal.

Proposal 1:
· Adopt the corrections to BWP operations as proposed in R1-2206546.
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For unpaired spectrum operation, a DL BWP from the set of configured DL BWPs with index provided by BWP-Id is
linked with an UL BWP from the set of configured UL BWPs with index provided by BWP-Id when the DL BWP index
and the UL BWP index are same. 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.




