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1. Introduction
The agreements at RAN1#108-e meeting are captured in CRs [1] which was approved at RAN#95-e meeting and now the RedCap UE behavior is almost clear. In addition, according to the SR [2] which was also approved at RAN#95-e meeting, nothing is captured as RAN1 remaining issues for RedCap. However, the specification still has ambiguity especially for initial DL BWP related operations of RedCap which should be clarified in the maintenance phase.
In the following sections, remaining issues on reduced maximum UE bandwidth for RedCap UEs and its specification impacts are discussed.

2. Reduced maximum UE Bandwidth
2.1. Clarification on separate initial DL BWP configurations
At the last RAN1 meeting, it was discussed whether a separate SIB-configured initial DL BWP is always configured or configurations of MIB-configured CORESET#0 (i.e., the location, bandwidth, SCS and cyclic prefix) can be continued to use when the initial DL BWP for non-RedCap UE is wider than the maximum RedCap UE bandwidth, but no consensus was achieved. 
Basically, it was discussed based on the following three options [3]:
· Option 1: A separate initial DL BWP is always configured for RedCap if the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth.
· Option 2a: If a separate initial DL BWP is not configured for RedCap, the RedCap UE continues to use at least the location, bandwidth, SCS, and cyclic prefix of the MIB-configured CORESET#0.
· For TDD, the total frequency span of MIB-configured CORESET#0 and the initial UL BWP does not exceed the RedCap UE maximum bandwidth.
· Option 2b: If a separate initial DL BWP is not configured for RedCap, the RedCap UE continues to use at least the location, bandwidth, SCS, and cyclic prefix of the MIB-configured CORESET#0.
· For TDD, the center frequencies of the MIB-configured CORESET#0 and the initial UL BWP are aligned.

In our understanding, whether to configure a separate initial DL BWP for RedCap UEs should be up to gNB and a RedCap UE can fallback to use MIB-configured CORESET#0 configurations if the separate initial DL BWP is not configured. Therefore, our preference is either option 2a or 2b which are beneficial in terms of signaling overhead reduction. However, it was pointed out that the operation as for option 2a and 2b, i.e., a UE continues to use MIB-configured CORESET#0 configurations as initial DL BWP, is not supported in the current specification and may have some impacts, so these are not regarded as fallback behavior. In addition, some companies insisted that signaling overhead reduction gain of option 2a and 2b is negligible. Furthermore, especially for option 2a, some companies concerned that RF retuning may be required if the center frequencies of the initial UL BWP for RedCap UEs and CORESET#0 are not aligned. However, we believe that such operation is not precluded even in the current specification and RF retuning is not required unless the initial UL BWP and CORESET#0 spans larger bandwidth than the maximum RedCap bandwidth.
Based on the discussion above, the moderator proposed the followings [3] at the last RAN1 meeting:
	High Priority Proposal 2-1-2d: 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 not configured absent and the separate initial downlink BWP contains the entire CORESET#0, 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).



We believe this proposal does not preclude the possibility that a RedCap UE can continue to use MIB-configured CORESET#0 configurations, thus, we think it is good way forward to accept while we don’t think it is necessary to mandate gNB to always configure a separate initial DL BWP.

Proposal 1: RAN1 should agree on the followings:
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 not configured absent and the separate initial downlink BWP contains the entire CORESET#0, 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).

2.2. Operations in separate initial DL BWP in connected mode for BWP#0 configuration option 1
At the last RAN1 meeting, it was also discussed which operation can be supported in separate initial DL BWP in RRC connected mode especially for BWP#0 configuration option 1, but no consensus was achieved. 
Basically, it was discussed based on the following two options [3]:
· 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:
· [bookmark: _Hlk101518303]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.

At the previous RAN1 meetings, it has been discussed whether SSB should be included in the initial DL BWP during random access and agreed as follows:
	Agreement at RAN1#107bis-e: [38.213, 38.331]
1. For FR1,
0. For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
0. 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.
0. …
Agreement at RAN1#107bis-e: [38.213, 38.331]
1. For FR2,
1. For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
0. 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.
0. …



Based on the agreement above, SSB is not required to be included in a separate initial DL BWP for random access in RRC idle/inactive mode, thus, it is reasonable to allow using the separate initial DL BWP which does not include SSB (i.e., BWP#0 configuration option 1) for random access procedure even in RRC connected mode. Furthermore, option 2 above from the discussion in the last meeting is beneficial not only in terms of configuration flexibility but also RedCap UEs offloading aspect. Therefore, we made a following proposal: 

Proposal 2: RAN1 should agree on the followings:
· 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.


3. Conclusion
In this contribution, we discussed the remaining issues on reduced maximum UE bandwidth for RedCap UEs and its specification impacts. Based on the discussion, we made following proposals.

Proposal 1: RAN1 should agree on the followings:
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 not configured absent and the separate initial downlink BWP contains the entire CORESET#0, 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).

Proposal 2: RAN1 should agree on the followings:
· 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.
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