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In RAN#91e, the updated RedCap WID [1] was agreed. One objective is to specify support of reduced maximum UE bandwidth,
· Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20 MHz.
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz.
In this contribution, we provide analysis on the reduced UE bandwidth and focus on initial DL BWPs for RedCap UEs. 
Discussion
RAN1#107-e has following agreements regarding initial DL BWP for RedCap UEs, 
	Agreement 
· For both FR1 and FR2, for a cell that allows a RedCap UE to access, network can configure a separate initial DL BWP for RedCap UEs in SIB. At least the case when the separate initial DL BWP includes CD-SSB and the entire CORESET#0 is supported
· It can be used in idle/inactive mode (including paging) and during and after initial access, when applicable
· It is no wider than the maximum RedCap UE bandwidth.
· This applies to both TDD and FDD (including FD FDD and HD FDD) cases.
· 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: RAN1 assumes REDCAP UE performing Random access in the separate DL BWP does not need to monitor paging in a BWP containing CORESET#0
· 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 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 for CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.
· 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.
· Note: If a separate SIB-configured initial DL BWP for RedCap UEs contains the entire CORESET#0, the RedCap UE shall use the bandwidth and location of the CORESET#0 in DL during initial access.
· Note: NCD-SSB periodicity is not required to be configured the same as that of CD-SSB
· Note: Periodicity of NCD-SSB shall be not less than periodicity of CD-SSB


RAN1#106bis-e has following agreements regarding center frequency alignment of initial DL BWP and initial UL BWP,
	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.


For non-RedCap UEs, an initial DL BWP is configured in SIB1 but is not used during initial access. The initial DL BWP defined by MIB-configured CORESET#0 is used instead. Since the MIB-configured CORESET#0 is not wider than RedCap UE BW, it can be used by RedCap UEs during initial access procedure.
On the other hand, the SIB1-configured initial DL BWP might be active DL BWP after initial access. In case it is wider than RedCap UE BW, it is not desirable to be used for RedCap UEs after initial access. A separate initial DL BWP could then be configured for RedCap UEs, which is not wider than RedCap UE BW. 
Alternatively, the BWP defined by MIB-configured CORESET#0 can be used as the active BWP after initial access for such case, but it is not always feasible for TDD since MIB-configured CORESET#0 may not be center frequency aligned with the initial UL BWP for RedCap UEs. This can be resolved by restricting CORESET#0 and (separate) initial UL BWP to not span a larger bandwidth together than the maximum RedCap UE bandwidth. However, it is not reasonable to us to introduce such restriction for TDD system. 
Based on the analysis, if the initial DL BWP for non-RedCap UEs is wider than RedCap UE BW, two options are proposed for the RedCap UE to determine the initial DL BWP after initial access,
· Option 1: 
· A separate initial DL BWP may or may not be configured for FDD and for TDD when CORESET#0 and initial UL BWP do not span a BW wider than RedCap UE BW. If the separate initial DL BWP is not configured, the BWP defined by CORESET#0 is used after initial access.
· A separate initial DL BWP shall be configured for TDD when CORESET#0 and initial UL BWP span a BW wider than RedCap UE BW.
· Option 2: 
· A separate initial DL BWP is always configured for both FDD and TDD. 
· The separate initial DL BWP may or may not contain entire CORESET#0, depending on CORESET#0 frequency domain position and gNB configuration.
We understand option 2 is simpler and has less standard impact, and it is aligned with the scheme where separate initial UL BWP is configured. Therefore, we have following proposal, 
Proposal 1: A separate initial DL BWP for RedCap UEs is always configured if the initial DL BWP for non-RedCap UEs is wider than RedCap UE BW. 
RAN2#116bis-e has below agreement for initial DL BWP [2]. Based on the agreement, if the separate initial DL BWP does not contain entire CORESET#0 and CD-SSB, a CORESET shall be configured in the separate initial DL BWP. Besides, RA search sparce should be configured for receiving DCI for RAR.
	Agreement 
· If a RedCap UE in idle/inactive mode is configured with a separate initial BWP associated with no SSB (CD or NCD) for RACH, PDCCH-ConfigCommon of the separate initial DL BWP includes common search space configuration for RAR.


Proposal 2: If separate initial DL BWP is configured for RedCap and does not contain entire CORESET#0, it contains a CORESET and RA search space.
For non-RedCap UEs in TDD, center frequency is aligned between DL and UL BWPs with same BWP ID to avoid RF retuning between DL and UL. Same principle should be kept also for RedCap UEs. For initial DL BWP and UL BWP for RedCap UEs, no matter either of them is separately configured or reuse the default one for non-RedCap UEs, the center frequency shall be aligned. This avoids RF retuning and especially beneficial for power saving when initial BWPs turn to be active BWPs after initial access. 
Besides, as per above RAN2 agreement, with RA search space always being configured in the separate initial DL BWP, the separate initial DL BWP could always be used during initial access. This ensures center frequency alignment of initial BWPs during initial access.
Proposal 3: For TDD, the initial DL BWP for RedCap UEs (separate or default) shall be center frequency aligned with the initial UL BWP for RedCap UEs (separate or default) for both during initial access and after initial access.  

Conclusions
As a summary, we have the following proposals on the initial DL BWP for RedCap UEs,
Proposal 1: A separate initial DL BWP for RedCap UEs is always configured if the initial DL BWP for non-RedCap UEs is wider than RedCap UE BW. 
Proposal 2: If separate initial DL BWP is configured for RedCap and does not contain entire CORESET#0, it contains a CORESET and RA search space.
Proposal 3: For TDD, the initial DL BWP for RedCap UEs (separate or default) shall be center frequency aligned with the initial UL BWP for RedCap UEs (separate or default) for both during initial access and after initial access.  
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