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Introduction
In RAN1#104bis-e, following agreements and conclusion were obtained [1].
	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)
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.
Working assumption: A RedCap UE cannot be configured with a non-initial (DL or UL) BWP (i.e., a BWP with a non-zero index) wider than the maximum bandwidth of the RedCap UE.
· At least for FR1, FG 6-1 ("Basic BWP operation with restriction" as described in TR 38.822) is used as a starting point for the RedCap UE type capability.


In this contribution, we discuss some views on the reduced maximum UE bandwidth features.
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Table 1: current situation of initial DL BWP, initial UL BWP
	
	
	During initial access
	After initial access

	Initial DL BWP
	Non-RedCap
	MIB-configured
not expected to exceed the maximum RedCap UE bandwidth
	FFS: can be wider bandwidth than the maximum RedCap UE bandwidth

	
	RedCap
	MIB-configured
not expected to exceed the maximum RedCap UE bandwidth
SIB-configured
FFS: separate or additional bandwidth and location
	BWP#0 configuration option 1
(SIB-configured)
not expected to exceed the maximum RedCap UE bandwidth
BWP#0 configuration option 2
FFS

	Initial UL BWP
	Non-RedCap
	Option 1, 2
can be wider bandwidth than the maximum RedCap UE bandwidth
Option 3
not expected to exceed the maximum RedCap UE bandwidth
	Option 1, 2
can be wider bandwidth than the maximum RedCap UE bandwidth
Option 3
not expected to exceed the maximum RedCap UE bandwidth

	
	RedCap
	Option 1
can be wider bandwidth than the maximum RedCap UE bandwidth
Option 2, 3
not expected to exceed the maximum RedCap UE bandwidth
	Option 1
can be wider bandwidth than the maximum RedCap UE bandwidth
Option 2, 3
not expected to exceed the maximum RedCap UE bandwidth




Initial DL BWP
During initial access, the bandwidth and the location of initial DL BWP is defined by MIB-configured CORESET0 and the bandwidth never exceed the maximum RedCap UE bandwidth (i.e. 20MHz in FR1 and 100MHz in FR2) even for non-RedCap UEs. On the other hand, for off-loading and better scheduling flexibility purpose, the introduction of separate SIB-configured initial DL BWP for RedCap UEs has been considered. In our view, separate SIB-configured initial DL BWP for RedCap UEs is useful also for the case of BWP#0 configuration option 2 after initial access and the specification impact is limited. If the SIB overhead should be limited, some BWP parameters other than location and bandwidth can be common with SIB-configured initial DL BWP for non-RedCap UEs. Regarding the location of separate SIB-configured initial DL BWP for RedCap UEs, if it does not require to contain CORESET0, the location can be out of bandwidth of MIB-configured initial UL BWP and it need to be further discussed.
Proposal 1: During initial access, separate SIB-configured initial DL BWP which contains out of bandwidth of MIB configured initial BWP is supported
For the case after initial access, as mentioned above, if separate initial DL BWP for RedCap UEs is introduced, there is no impact on the bandwidth of initial DL BWP for non-RedCap UEs. Therefore, the RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth.
Proposal 2: After initial access, separate SIB-configured initial DL BWP is configured/defined for RedCap UEs to allow the scenario where the initial DL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth
Proposal 3: After initial access, for BWP#0 configuration option 2, a RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth

Initial UL BWP
In last meeting, for both cases during initial access and after initial access, following 3 options for down-selection were caputered as agreement and each Pros/Cons were discussed.
	· 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.





Table 2: pros/cons of each option
	
	Pros
	Cons

	Option 1
(The scenario is allowed, and a RedCap UE can use the same UL BWP)
	· No impact on initial UL BWP configuration for non-RedCap UEs
· No impact on resource utilization
	· Requiring RF re-tuning time in symbol level
· Requiring RAN4 evaluations
· More power consumption due to RF re-tuning

	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)
	· No impact on initial UL BWP configuration for non-RedCap UEs 
· No impact on current BWP definition
	· New SIB information is needed
· Resource fragmentation by PUCCH with frequency hopping may be occurred 

	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)
	· Minimum impact on specification
· No additional SIB information
	· Bandwidth limitation of initial UL BWP for non-RedCap UEs



As mentioned in [2], at least, current flexibility of initial UL BWP for non-RedCap UE should not be restricted by the introduction of RedCap devices. Therefore, the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth should be allowed. (i.e. option 3 should not be supported).
Proposal 4: During initial access and after initial access, the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth is allowed
Between option 1 and option 2, both options may work for the introduction of RedCap devices. However, many companies have concern to use RF-retuning in option 1 due to the RF re-tuning time in symbol levels and power consumption by frequent RF re-tuning. Although it can be evaluated by RAN 4 with corresponding LS, the straightforward is to apply separate initial UL BWP no wider than the RedCap UE maximum bandwidth for RedCap UEs for both cases during initial access and after initial access. Regarding the drawback of option 2, increase of signalling overhead for separate initial UL BWP can be minimized by using common parameters between initial UL BWP for non-RedCap UEs and for RedCap UEs. For example, the parameters other than locationAndBandwidth can be same between non-RedCap UEs and RedCap UEs. About fragmentation by PUCCH frequency hopping, disabling hopping for RedCap UEs can be used if the PUCCH performance is guaranteed.
Proposal 5: During initial access, separate SIB-configured initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs
Proposal 6: After initial access, separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs
Conclusion
In this contribution, we have the following observations and proposals:
Proposal 1: During initial access, separate SIB-configured initial DL BWP which contains out of bandwidth of MIB configured initial BWP is supported
Proposal 2: After initial access, separate SIB-configured initial DL BWP is configured/defined for RedCap UEs to allow the scenario where the initial DL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth
Proposal 3: After initial access, for BWP#0 configuration option 2, a RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth
Proposal 4: During initial access and after initial access, the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth is allowed
Proposal 5: During initial access, separate SIB-configured initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs
Proposal 6: After initial access, separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs
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