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Introduction
In RAN1#106-e, following agreements were reached [1].
	[bookmark: _Hlk83924038]Agreement 
Replace the RAN1#104bis-e working assumption with the following agreement:
· During initial access, the bandwidth of the initial DL BWP for RedCap UEs is not expected to exceed the maximum RedCap UE bandwidth.
· RedCap UEs and non-RedCap UEs can share the same MIB-configured initial DL BWP (including the bandwidth and location).
· 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).
Agreement
Confirm the following working assumptions from RAN1#105-e:
· After initial access (i.e., after RRC Setup, RRC Resume, or RRC Reestablishment), 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.
· After initial access (i.e., after RRC Setup, RRC Resume, or RRC Reestablishment), for BWP#0 configuration option 2 (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.

Agreement
Confirm the following working assumption from RAN1#105-e regarding RACH occasions.
· For enabling/supporting that the RACH occasion (RO) associated with the best SSB falls within the RedCap UE bandwidth, support separate initial UL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth), and this separate initial UL BWP for RedCap includes ROs for RedCap UEs.
· Note: these ROs can be dedicated for RedCap UEs or shared with non-RedCap UEs.
Agreement
· In case a separate initial UL BWP is configured for RedCap UEs, it is supported that the network can enable/disable intra-slot PUCCH frequency hopping within the separate initial UL BWP in the PUCCH resource for HARQ feedback for Msg4/MsgB for RedCap UEs.
· Working assumption: The frequency hopping is enabled/disabled at least via SIB.



In this contribution, we discuss some remaining issues on the reduced maximum UE bandwidth features.
[bookmark: OLE_LINK1]Discussions
[bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK37][bookmark: OLE_LINK38]By previous meetings, the operation of initial DL BWP, initial UL BWP and non-initial DL/UL BWPs for RedCap UEs and for non-RedCap UEs was discussed, and current situation seems to be as following table 1.
Table 1: current situation of initial DL BWP and initial UL BWP
	
	
	During initial access
	After initial access

	Initial DL BWP
	Non-RedCap
	MIB-configured
(CORESET#0)
not expected to exceed the maximum RedCap UE bandwidth
	SIB/RRC-configured (initialDownlinkBWP)
can be wider bandwidth than the maximum RedCap UE bandwidth

	
	RedCap
	MIB-configured
(CORESET#0)
not expected to exceed the maximum RedCap UE bandwidth
SIB-configured
(initialDownlinkBWP)
can be a separate initial DL BWP no wider than the RedCap UE maximum bandwidth
	BWP#0 configuration option 1
(initialDownlinkBWP)
not expected to exceed the maximum RedCap UE bandwidth
BWP#0 configuration option 2
(initialDownlinkBWP)
not expected to exceed the maximum RedCap UE bandwidth

	Initial UL BWP
	Non-RedCap
	SIB-configured
(initialUplinkBWP)
can be wider bandwidth than the maximum RedCap UE bandwidth
	SIB/RRC-configured (initialUplinkBWP)
can be wider bandwidth than the maximum RedCap UE bandwidth

	
	RedCap
	SIB-configured
(initialUplinkBWP)
can be a separate initial UL BWP no wider than the RedCap UE maximum bandwidth
	SIB/RRC-configured (initialUplinkBWP)
not expected to exceed the maximum RedCap UE bandwidth



Remaining issues in this topic is whether separate initial DL/UL BWP is applied for RedCap UEs during initial access and whether additional SSB and CORESET (for paging and/or for random access) in the separated initial DL BWP is needed or not.
Initial DL BWP
For RedCap UEs in IDLE/INACTIVE state, it should be noted that there is no uplink transmission from RedCap UEs before RedCap UE initiates initial access procedure. During this phase, it is possible for RedCap UEs to camp on CORESET#0 and not need to align center frequency of seperate initial DL/UL BWPs, which is silimar as what Rel-15 UEs do. That is, RedCap can monitor PDCCH for paging on the CORESET#0 during this phase. When SI updated is needed, the RedCap UEs can also monitor PDCCH for SIB1/OSI for SI update on CORESET#0. Unless RedCap UE initiates to perform random access, the RedCap UEs do not need to perform retuning. Frequent retuning can be avoided and power saving can be acheived. On the other hand, from offloading perspective, gNB can also configure RedCap UEs to monitor PDCCH for paging/SIBs in seperate intial DL BWP. Therefore, it can be up to gNB’s configuraiton on whether configure RedCap UEs to monitor PDCCH for paging in CORESET#0 or in seperate initial DL BWP.
For RedCap UEs in CONNECTED state, RedCap UEs do not need to monitor PDCCH for paging/SIBs if the active DL BWP does not configure CSS for paging/SIBs, because network can provide them to RedCap UEs using dedicated RRC signalling.  
On the other hand, at initial access to perform random access in seperate initial DL/UL BWPs, RedCap UE should be able to retune carrier frequency and start to use seperate initial DL/UL BWPs. This retuning would not happen often. Seperate initial UL BWP may be configured to be located on the edge of the carrier to avoid PUSCH fragementation issue and to offload traffic of RedCap UEs. To align the center frequency between the initial DL/UL BWPs in TDD, the seperate initial DL BWP is also needed to be located on the edge of the carrier. After receiving SIBs, the RedCap UEs can retune to the seperate initial DL/UL BWPs to initiate initial access. Therefore, separate initial DL BWP should be applied for both during and after initial access.
Proposal 1:
· UE should not retune carrier frequency
· to receive Paging/SIBs before initial access
· to receive Paging/SIBs in RRC_CONNECTED
· UE can retune carrier frequency at initial access (Separate initial DL BWP for RedCap UEs can be used during initial access).

Whether separate initial DL BWP for RedCap UEs shall include CORESET#0
If separate initial DL BWP is supported and if legacy SIB-configured initial DL BWP is wider than maximum RedCap UE bandwidth, the RedCap UEs cannot use the legacy SIB-configured initial DL BWP and a separate initial DL BWP for the RedCap UEs should be explicitly configured even if the separate initial DL BWP confines CORESET#0.
Proposal 2: For scenario where legacy SIB-configured initial DL BWP bandwidth is wider than maximum Redcap UE bandwidth, Redcap UE can use MIB-configured initial BWP (i.e., CORESET0) but separate initial DL BWP should be explicitly configured to indicate it.
Regarding the location of separate initial DL BWP for RedCap UEs, whether the separate initial DL BWP needs to contain CORESET #0 or not has been discussed. From our view, for separate initial DL BWP, at least for random access, the separate initial DL BWP should be located as same frequency position as separate initial UL BWP. Then, to avoid PUSCH fragmentation by PUCCH within the separate initial UL BWP, the frequency position of the separate initial UL BWP should be on edge of the lagacy initial UL BWP and it can be outside of legacy initial DL BWP. Therefore the frequency position of the separate initial DL BWP should be able to be outside of legacy initial DL BWP and it does not need to contatin entire CORESET#0. For the same reason, also RRC-configured DL BWP for RedCap UEs does not need to contain entire CORESET#0.
Proposal 3: 
· Separate initial DL BWP for RedCap UEs does not need to contain entire CORESET#0
· RRC-configured DL BWP for RedCap UEs does not need to contain entire CORESET#0
Whether separate initial DL BWP for RedCap UEs shall include SSB
How to monitor PDCCH for paging in CORESET#0 or in seperate initial DL BWP can be up to gNB’s configuration. If gNB configures RedCap UEs, e.g. in IDLE/INACTIVE, to monitor PDCCH for paging in the CORESET#0, the RedCap UEs can measure CD-SSB for AGC/time and frequency sync and can use the CORESET#0 for paging and SI update. On the other hand, if gNB configures RedCap UEs to monitor PDCCH for paging on the seperate initial DL BWP or the RRC-configured DL BWP, RedCap UEs need to monitor PDCCH for paging on the seperate initial DL BWP or the RRC-configured DL BWP, regardless of whether the RedCap UEs is in CONNECTED state or in IDLE/INACTIVE state. And the transission of additional SSB should be supported in terms of power saving gain. 
Proposal 4: SSB should be provided in a separate initial DL BWP if RedCap UEs monitor PDCCH for paging in the separate initial DL BWP.

Initial UL BWP
In RAN1#105, following working assumption was made.
	· Working assumption: Both during and 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, a separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs.
· FFS: whether/how to avoid or minimize PUSCH resource fragmentation due to PUCCH transmission for the above case
· Support the case when the centre frequency is assumed to be the same for the initial DL and UL BWPs in TDD.
· FFS whether or not to additionally support the case when the centre frequency is different; if so, how to minimize centre frequency retuning



In last meeting, some modification was proposed to confirm it, but it has not been agreed. In our view, at least separate initial UL BWP should be applied for RedCap UEs to avoid the restriction of bandwidth of initial UL BWP for legacy UEs.
In TDD, the center frequency issue needs to be considered. For the case with MIB-configured initial DL BWP, separate initial DL BWP should be aligned, and unnecessary retuning should be avoided. We prefer not to support different center frequency case. For the case with separate initial DL BWP, we basically support to align the center frequency, but it can be considered with the confirmation of working assumption on the separate initial DL BWP. Therefore, we propose to confirm following modified working assumption.
Proposal 5: Confirm the following modified version of the working assumption from RAN1#105-e:
· Both during and 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, a separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs.
· If a separate initial DL BWP is not configured, the centre frequency is assumed to be the same for the MIB-configured initial DL BWP and the separate initial UL BWP in TDD.

Conclusion
In this contribution, we have the following observations and proposals:
Proposal 1:
· UE should not retune carrier frequency
· to receive Paging/SIBs before initial access
· to receive Paging/SIBs in RRC_CONNECTED
· UE can retune carrier frequency at initial access (Separate initial DL BWP for RedCap UEs can be used during initial access).
Proposal 2: For scenario where legacy SIB-configured initial DL BWP bandwidth is wider than maximum Redcap UE bandwidth, Redcap UE can use MIB-configured initial BWP (i.e., CORESET0) but separate initial DL BWP should be explicitly configured to indicate it.
Proposal 3: 
· Separate initial DL BWP for RedCap UEs does not need to contain entire CORESET#0
· RRC-configured DL BWP for RedCap UEs does not need to contain entire CORESET#0
Proposal 4: SSB should be provided in a separate initial DL BWP if RedCap UEs monitor PDCCH for paging in the separate initial DL BWP.
Proposal 5: Confirm the following modified version of the working assumption from RAN1#105-e:
· Both during and 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, a separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs.
· If a separate initial DL BWP is not configured, the centre frequency is assumed to be the same for the MIB-configured initial DL BWP and the separate initial UL BWP in TDD.
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