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Introduction
In RAN1#104-e, following agreements and conclusion were obtained.
	Agreements:
· Sharing of the same SSB and CORESET#0 between RedCap and non-RedCap UEs is supported when the bandwidth is no wider than the RedCap UE bandwidth
· [bookmark: _Hlk68102286]The initial DL BWP (derived based on MIB/SIB) for RedCap UEs can be the same as the initial DL BWP for non-RedCap UEs at least when the initial DL BWP is no wider than the RedCap UE bandwidth.
· FFS: after initial access, whether a RedCap UE is allowed to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth 
· Discuss further whether or not it is also applicable during initial access
· The initial UL BWP (derived based on SIB) for RedCap UEs can be the same as the initial UL BWP for non-RedCap UEs at least when the initial UL BWP is no wider than the RedCap UE bandwidth.
· FFS: during and after initial access, whether a RedCap UE is allowed to operate with an initial UL BWP wider than the maximum RedCap UE bandwidth 
· FFS whether or not to further introduce the following (e.g., for offloading purpose, for differentiation of RedCap vs. non RedCap UEs, for different BWP#0 configuration options, etc.)
· Whether an additional CORESET can be configured for scheduling of RACH (msg2 & msg4)/Paging/SI messages for RedCap UEs
· Whether the SIB-configured initial DL BWP for RedCap UEs can also be configured to be different from the SIB-configured initial DL BWP for non-RedCap UEs.
· Whether the SIB-configured initial UL BWP for RedCap UEs can also be configured to be different from the SIB-configured initial UL BWP for non-RedCap UEs.
Agreements:
· Study further how to enable/support that a RACH occasion associated with the best SSB falls within the RedCap UE bandwidth, with the following options:
· Option 1: Proper RF-retuning for RedCap
· Option 2: Separate initial UL BWP(s) for RedCap UEs
· Option 3: gNB configuration (e.g., restrictions on existing PRACH configurations, or FDM-ed ROs, or always restricting the initial UL BWP to within RedCap UE bandwidth)
· Option 4: Dedicated PRACH configurations (e.g., ROs) for RedCap UEs
· Other options are not precluded
Conclusion:
Discuss further in RAN1#104b-e whether or not to send LS to RAN4 regarding RF retuning time, and if so, the RAN1 details associated with question.
Agreements:
· Study further whether and how to enable/support that PUCCH (for Msg4/[MsgB] HARQ feedback) and/or PUSCH (for Msg3/[MsgA]) transmissions fall within the RedCap UE bandwidth during initial access, with the following options:
· Option 1: Proper RF-retuning for RedCap (if feasible)
· [bookmark: _Hlk68107646]Option 2: Separate initial UL BWP(s) for RedCap
· FFS more than one starting PRB position
· Option 3: Separate PUCCH/Msg3/[MsgA] PUSCH configuration/indication or a different interpretation for the same configuration/indication for RedCap (e.g., disabled frequency hopping or different frequency hopping)
· Option 4: gNB configuration (e.g., always restricting the initial UL BWP to within RedCap UE bandwidth, or restrictions on the frequency location and the amount of scheduled resource for Msg4/[MsgB] HARQ feedback and Msg3/[MsgA] PUSCH)
· Note: As an example, with restrictions on the frequency location and the amount of scheduled resource for Msg4/[MsgB] HARQ feedback and Msg3/[MsgA] PUSCH, when the initial UL BWP is the same for RedCap and non-RedCap UEs, the PUCCH (for Msg4/[MsgB] HARQ feedback) and PUSCH (for Msg3/[MsgA]) are within the RedCap UE bandwidth
· Other options are not precluded



In this contribution, we discuss some views 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]Regarding the agreements in RAN1#104-e meeting, most of FFS parts are highly related to each other. Especially in agreements on RACH occasion and in agreements on PUCCH (for Msg4/[MsgB] HARQ feedback) and PUSCH (for Msg3/[MsgA]) transmissions, there are 4 options respectively and these options can be put together as following Options A/B/C/D for down-selection. In addition, our understanding of correspondence with other 2 FFS (“Separate SIB-configured initial ULBWP” and “initial UL BWP wider than maximum RedCap UE bandwidth”) is as following.
Option A: Proper RF-retuning for RedCap (Option 1 on RACH occasion and Option 1 on PUCCH/PUSCH)
· NO separated SIB-configured initial UL BWP for RedCap UEs is configured
· RedCap UE is allowed to operate with an initial UL BWP wider than the maximum RedCap UE bandwidth
Option B: Separate initial UL BWP(s) for RedCap UEs (Option 2 on RACH occasion and Option 2 on PUCCH/PUSCH)
· Separated SIB-configured initial UL BWP for RedCap UEs can be configured
· RedCap UE is NOT allowed to operate with an initial UL BWP wider than the maximum RedCap UE bandwidth
Option C: Dedicated configurations (separate configuration or different interpretation for the same configuration) for RedCap UEs (Option 4 on RACH occasion and Option 3 on PUCCH/PUSCH)
· NO separated SIB-configured initial UL BWP for RedCap UEs is configured
· RedCap UE is allowed to operate with an initial UL BWP wider than the maximum RedCap UE bandwidth
Option D: gNB configuration (Option 3 on RACH occasion and Option 4 on PUCCH/PUSCH)
· NO separated SIB-configured initial UL BWP for RedCap UEs is configured
· RedCap UE is NOT allowed to operate with an initial UL BWP wider than the maximum RedCap UE bandwidth

Observation 1: Following FFS in last meeting depends on the down-selection of 4 options on RACH occasion and on PUCCH and/or PUSCH transmissions.
· During and after initial access, whether a RedCap UE is allowed to operate with an initial UL BWP wider than the maximum RedCap UE bandwidth
· Whether the SIB-configured initial UL BWP for RedCap UEs can also be configured to be different from the SIB-configured initial UL BWP for non-RedCap UEs
Regarding 2 FFS for initial DL BWP (Separated SIB-configured initial DL BWP/initial DL BWP wider than maximum RedCap UE bandwidth), we don’t find strong motivation not to be aligned with the case of initial UL BWP.
Observation 2: Following FFS in last meeting may align with the case of initial UL BWP.
· After initial access, whether a RedCap UE is allowed to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth
· Whether the SIB-configured initial DL BWP for RedCap UEs can also be configured to be different from the SIB-configured initial DL BWP for non-RedCap UEs

For down-selection of 4 options (Options A-D), priority should be given to non-RedCap UEs to maintain the existing operation.
Impact on non-RedCap UEs
In Option A, by using RF re-tuning, RedCap UEs can operate almost same behaviour with current non-RedCap UEs. Therefore, gNB may not be required to have different operation for RedCap UEs and for non-RedCap UEs, and no impact for non-RedCap UEs is expected.
In Option B, it is expected separated operation in initial UL BWP for non-RedCap UEs and in initial UL BWP for RedCap UEs. Since the initial UL BWP for RedCap UEs is basically confined in the initial UL BWP for non-RedCap UEs, resource fragmentation of non-RedCap UEs caused by resources of RedCap UEs (e.g. PUCCH with frequency hopping) may occur and it should be considered. This issue occurs also in Option C.
In Option D, common gNB configuration for both RedCap UEs and non-RedCap UEs limits the flexibility of bandwidth of initial UL BWP for non-RedCap UEs. Therefore, as long as there is a case that wider initial UL BWP should be configured for non-RedCap UEs and there is a coexistence case of non-RedCap UEs and RedCap UEs, Option D should not be applied from performance of non-RedCap UEs perspective.
Proposal 1: Configuration flexibility of initial UL BWP for non-RedCap UEs should not be restricted by existence of RedCap UEs.
Impact of RF re-tuning
In option A, considering the RF-retuning, some re-tuning time may be required. For example, in PUCCH transmission with frequency hopping case, if RF re-tuning is required for the hopping, puncturing for last symbols of the first hop or for first symbols of the second hop may be required and then performance degradation may occur. Therefore, performance impact by RF re-tuning time should be carefully considered with RAN4.
Difference between Option B and Option C
In Option B, separated initial UL BWP can be used for suitable operation for RedCap UEs with reduced UE bandwidth. Although it requires additional BWP configuration in SIB, the specification work may be limited. If the initial UL BWP for RedCap UEs is confined in the initial UL BWP for non-RedCap UEs, fragmentation of channels for non-RedCap UEs should be considered.
In Option C, it is almost same with Option B and the difference is whether dedicated initial BWP is introduced or not. Although the configuration of initial UL BWP for RedCap UEs can be partially common with non-RedCap UEs, there is trade-off between SIB overhead and scheduling flexibility for RedCap UEs. Therefore, if the impact by increasing overhead is small, we slightly prefer Option B to Option C.

From above consideration, we slightly prefer Option A (i.e. RF re-tuning) from impact on non-RedCap UEs perspective if RF re-tuning operation does not have a critical issue. On the other hand, if the issue is identified, Option B (i.e. separate initial UL BWP for RedCap UEs) can be applied.
Proposal 2: If it is clarified that RF re-tuning operation does not have critical issue, RF re-tuning for RedCap UEs is applied. Otherwise, Separate initial UL BWP for RedCap UEs is applied.
Table 1: pros/cons of each option
	
	Pros
	Cons

	Option A
(RF re-tuning)
	· No impact on resource utilization
· No impact on non-RedCap UEs
	· RF re-tuning may require re-tuning time on symbol level
· Requiring of RAN4 evaluations

	Option B
(Separate initial UL BWP)
	· Few impacts on RedCap UEs
· No/few impact on non-RedCap UEs
	· New configuration for SIB is needed
· Additional resources for RedCap UEs may be needed
· Resource fragmentation may be occurred

	Option C
(Dedicated configuration)
	· Few impacts on RedCap UEs
· No/few impact on non-RedCap UEs
	· New configuration for SIB is needed
· Scheduling flexibility for RedCap UEs may be limited

	Option D
(gNB configuration)
	· No impact on RedCap UEs
· Minimum standardization effort
	· Limitation of configuration for non-RedCap UEs



Conclusion
In this contribution, we have the following observations and proposals:
Observation 1: Following FFS in last meeting depends on the down-selection of 4 options on RACH occasion and on PUCCH and/or PUSCH transmissions.
· During and after initial access, whether a RedCap UE is allowed to operate with an initial UL BWP wider than the maximum RedCap UE bandwidth
· Whether the SIB-configured initial UL BWP for RedCap UEs can also be configured to be different from the SIB-configured initial UL BWP for non-RedCap UEs
Observation 2: Following FFS in last meeting may align with the case of initial UL BWP.
· After initial access, whether a RedCap UE is allowed to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth
· Whether the SIB-configured initial DL BWP for RedCap UEs can also be configured to be different from the SIB-configured initial DL BWP for non-RedCap UEs
Proposal 1: Configuration flexibility of initial UL BWP for non-RedCap UEs should not be restricted by existence of RedCap UEs.
Proposal 2: If it is clarified that RF re-tuning operation does not have critical issue, RF re-tuning for RedCap UEs is applied. Otherwise, Separate initial UL BWP for RedCap UEs is applied.
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