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In RAN#91e, the RedCap WID [1] was updated and 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 BWPs for RedCap UEs. 
Discussion
Initial DL BWP
Regarding initial DL BWP, following two working assumptions were agreed in RAN1#104b-e.
Working assumption:
· During initial access, the bandwidth of the initial DL BWP for RedCap UEs is not expected to exceed the maximum RedCap UE bandwidth.
· The bandwidth and location of the initial DL BWP for RedCap UEs can be the same as the bandwidth and location of the MIB-configured initial DL BWP for non-RedCap UEs.
· This does not preclude a SIB-configured initial DL BWP for non-RedCap UEs only with a wider bandwidth than the maximum RedCap UE bandwidth.
· This does not preclude separate or additional bandwidth and location for initial DL BWP for RedCap UEs (FFS).

Working assumption: After initial access, at least for BWP#0 configuration option 1 (as in 38.331, Appendix B2), a RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth.
· FFS: BWP#0 configuration option 2 (as in 38.331, Appendix B2)
To move forward, we prefer to confirm the two working assumptions.
Proposal 1: Confirm the two working assumptions in RAN1#104b-e regarding initial DL BWP for RedCap UEs. 
Based on the working assumptions in above, SIB1 could configure an initial DL BWP wider than RedCap UE BW,  but the RedCap UE is not expected to operate with this initial DL BWP after initial access (as least for BWP opt.1). Then the RedCap UE may operate with an active DL BWP other than initial DL BWP after initial access. Nevertheless, if without restrictions, the UE shall anyway “operate with” initial DL BWP even for this case, e.g., when performing RRM/RLM/Sync etc. based on SSB while the active DL BWP does not contain SSB, or performing RACH procedure if the active UL BWP does not contain ROs. Therefore, if strictly follow the second working assumption, the gNB needs to configure a dedicated initial DL BWP for RedCap UEs if the configured legacy initial DL BWP is wider than RedCap UE BW. We have following proposal,
Proposal 2: SIB1 configures a dedicated initial DL BWP for RedCap UEs to be used after initial access if the legacy initial DL BWP is wider than UE BW. 
As specified, the SIB1 configured initial DL BWP is available after initial access. For RedCap, however, it is beneficial that the dedicated initial DL BWP can be available during initial access. For example, when the PDCCH capacity and/or PDCCH blocking becomes an issue for legacy UEs when CORESET#0 is shared with RedCap UEs. A dedicated CORESET#0 configured for RedCap UEs can provide offloading and reduce the impact to legacy UEs. 
Proposal 3: Based on configuration, the dedicated initial DL BWP for RedCap UEs can be available during initial access.
Depending on configuration, the dedicated initial DL BWP for RedCap UE may or may not contain legacy CORESET#0. For the former case, the gNB may not configure dedicated CORESET#0 for RedCap UEs and the legacy CORESET#0 can be shared with RedCap UEs. On the other hand, if the dedicated initial DL BWP does not contain legacy CORESET#0, a dedicated CORESET#0 for RedCap UEs shall be configured anyway. 
Proposal 4: The dedicated initial DL BWP could be configured to contain legacy CORESET#0, and the legacy CORESET#0 could be shared with RedCap UEs. 
Proposal 5: A dedicated CORESET#0 for RedCap UEs could be configured in the dedicated initial DL BWP.  

Initial UL BWP
Regarding initial UL BWP, following two agreements were reached in RAN1#104b-e.
Agreement:
· During initial access, for the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth, down select among the following options in RAN1#105-e
· Option 1: The scenario is allowed, and a RedCap UE can use the same UL BWP.
· Option 2: The scenario is allowed, but a separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs.
· Option 3: The scenario is not allowed, and a RedCap UE is not expected to operate in an initial UL BWP wider than the RedCap UE maximum bandwidth.
Agreement:
· After initial access, for the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth, down select among the following options in RAN1#105-e:
· Option 1: The scenario is allowed, and a RedCap UE can use the same UL BWP.
· Option 2: The scenario is allowed, but a separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs.
· Option 3: The scenario is not allowed, and a RedCap UE is not expected to operate in an initial UL BWP wider than the RedCap UE maximum bandwidth.
In the system with RedCap UEs, it is not expected to introduce any restrictions on the configuration of initial UL BWP for non-RedCap UEs, and it should be allowed to configure an initial UL BWP for RedCap UEs being wider than RedCap UE BW. 
Proposal 6: It should be allowed to configure an initial UL BWP for legacy UEs being wider than RedCap UE BW. 
If the legacy initial UL BWP is wider than RedCap UE BW, it was identified that with frequency hopping, PUCCH for Msg4 and PUSCH for Msg3 will be transmitted in a frequency region wider than RedCap UE BW. Besides, if 8-FDM ROs with 30kHz SCS are configured, the ROs’ BW will be wider than RedCap UE BW. RAN1#104e provided candidate solutions to handle these issues and the pros./cons. of each candidate were comprehensively analyzed in RAN1#104b-e [2]. From the candidates, the scheme of separate initial UL BWP is a unified solution to handle all these identified issues and is preferred. 
Proposal 7: A dedicated initial UL BWP could be configured/defined for RedCap UEs if the legacy initial UL BWP is wider than UE BW. 
Depending on configuration, the dedicated initial UL BWP for RedCap UEs may or may not contain legacy ROs. For the former case, the gNB may not configure dedicated ROs for RedCap UEs, and the legacy ROs are shared with RedCap UEs. On the other hand, if the dedicated initial UL BWP does not contain legacy ROs, dedicated ROs for RedCap UEs needs to be configured e.g., when the RACH capacity becomes an issue for legacy UEs. 
Proposal 8: The gNB can decide if configuring dedicated ROs in the dedicated initial UL BWP for RedCap UEs.  

Pairing of initial DL BWP and initial UL BWP
In legacy, the DL and UL BWP with same BWP ID in unpaired spectrum must be configured with same center frequency. For initial BWP (BWP ID #0), the SIB-1 configured initial DL BWP and initial UL BWP should be configured with same center frequency, while during initial access, the MIB configured initial DL BWP does not need to have same center frequency with SIB configured initial UL BWP. For RedCap UEs, if always configuring a pair of initial BWPs, it might lead to high overhead, for example, higher DL control overhead is incurred when the legacy initial UL BWP is shared with RedCap UEs, but a dedicated CORESET#0 shall anyway be configured for RedCap UEs if the legacy CORESET#0 is not within the BW of initial UL BWP. From this point of view, we prefer to allow configuring the initial DL BWP and initial UL BWP for RedCap UEs with different center frequency, in which case the operation is quite similar with that for HD-FDD.  
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 9: It is allowed to configure the initial DL BWP and initial UL BWP for RedCap UEs with different center frequency for non-paired spectrum. 

Conclusions
As a summary, we have the following observations and proposals on bandwidth reduction for RedCap UEs,
 Proposal 1: Confirm the two working assumptions in RAN1#104b-e regarding initial DL BWP for RedCap UE. 
Proposal 2: SIB1 configures a dedicated initial DL BWP for RedCap UEs to be used after initial access if the legacy initial DL BWP is wider than UE BW. 
Proposal 3: Based on configuration, the dedicated initial DL BWP for RedCap UEs can be available during initial access.
Proposal 4: The dedicated initial DL BWP could be configured to contain legacy CORESET#0, and the legacy CORESET#0 could be shared with RedCap UEs. 
Proposal 5: A dedicated CORESET#0 for RedCap UEs could be configured in the dedicated initial DL BWP.  
Proposal 6: It should be allowed to configure an initial UL BWP for legacy UEs being wider than RedCap UE BW. 
Proposal 7: A dedicated initial UL BWP could be configured/defined for RedCap UEs if the legacy initial UL BWP is wider than UE BW. 
Proposal 8: The gNB can decide if configuring dedicated ROs in the dedicated initial UL BWP for RedCap UEs.  
Proposal 9: It is allowed to configure the initial DL BWP and initial UL BWP for RedCap UEs with different center frequency for non-paired spectrum. 
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