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1. Introduction
The discussion about BWP without bandwidth restriction was triggered by an LS[1] from RAN2#117e meeting.     During RAN plenary 96 meeting, it was approved that: To task the relevant Working Groups (RAN 1, 2, 4) to make progress on their discussions related to the RAN 2 LS in R2-2204009, aim to ensure that Feature Group 6-1a “bwp-WithoutRestriction” works in an early implementable form in R18, or, possibly R17, and report progress to RAN #97.
In this document, we will provide some analysis on BWP without bandwidth restriction from the perspective of RAN4.
2. Discussion
NR has supportted BWP operation without bandwidth restriction (FG6-1a) as an optional feature with per-band UE capability signalling. If a UE indicates support of this feature, the UE can be configured with a DL BWP that does not include the bandwidth of CORESET#0 (if configured) and SSB for PCell/PSCell, and a DL BWP that does not include SSB for SCell. This UE feature has been supported in Rel-15 from RRC signaling perspective, but not any RAN4 related impact was studied. The related UE feature is shown as below:
	Index
	Feature group
	Components
	Field name in TS 38.331

	6-1a
	BWP operation without restriction on BW of BWP(s)
	BW of UE-specific RRC configured BWP may not include BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP may not include SSB for SCell
	bwp-WithoutRestriction


The feature of 6-1a can make the scenario of narrow BWPs for different UE be applicable as shown in below, then UE power saving gain can be achieved.
[image: ]
In order to enable such UE feature applicable in practice, RAN4 related impact should be analysis as soon as possible, e.g. in Rel-18.
For a BWP without SSB contained in the BW, the following measurement aspects should be considered whether they are impacted and how to realize:
· RRM measurement for mobility
· RLM
· BFD
· BM
RRM measurement for mobility
The RRM measurement for mobility should be operated based on SSB or CSI-RS. And such measurement can be assumed as frequency layer level. So as long as a frequency layer configured for the target cell containing this BWP, then UE can perform RRM measurement. The UE can perform measurement with gap if the SSB is not fully contained in the active BWP. Therefore not any impact on RRM measurement for the UE capable of bwp-WithoutRestriction. Once the BWP without SSB is in active status, UE performs the RRM measurement with gap as specified in legacy.
Observation 1: Not any impact on RRM measurement for the UE capable of bwp-WithoutRestriction. 

RLM
UE can perform RLM based on SSB and/or CSI-RS. UE only needs to perform RLM for PCell and PSCell, not need for SCell. Further more, 38.133 specifies that UE is not required to perform RLM outside the active DL BWP.
So the impact is that: for a UE capable of bwp-WithoutRestriction, the UE can only perform RLM based on CSI-RS in the BWP without SSB.
Observation 2: The impact from the perspective of RAN4 is: for a UE capable of bwp-WithoutRestriction, the UE can only perform RLM based on CSI-RS in the BWP without SSB.

BFD




UE can perform BFD based on SSB and/or periodic CSI-RS. Different with RLM, UE can perform BFD for PCell, PSCell and SCell. For PCell and PSCell, the BFD can be based on SSB and/or periodic CSI-RS. However for SCell, the BFD can only be based on periodic CSI-RS. All RSs used for beam failure detection was configured in . All RSs used for beam recovering was configured in . Further more, TS38.133 specifies that UE is not required to perform beam failure detection() and beam detection() outside the active DL BWP.
So the impact is that: for a UE capable of bwp-WithoutRestriction, the UE can only perform BFD based on periodic CSI-RS in the BWP without SSB.
Observation 3: The impact from the perspective of RAN4 is: for a UE capable of bwp-WithoutRestriction, the UE can only perform BFD based on periodic CSI-RS in the BWP without SSB.

BM
UE can perform L1-RSRP/L1-SINR measurement to realize BM. Such L1 measurement can be SSB based or CSI-RS based. If without SSB, CSI-RS based BM should be applied. Since it is specified that the L1 measurement should be on the resources configured for L1-RSRP measurements within the active BWP, so UE can not perform L1 measurement based on the SSB out of active BWP.
So the impact is that: for a UE capable of bwp-WithoutRestriction, the UE can only perform L1 measurement based on CSI-RS resource configured within the active BWP without SSB.
Observation 4: The impact from the perspective of RAN4 is: for a UE capable of bwp-WithoutRestriction, the UE can only perform L1 measurement based on CSI-RS resource configured within the active BWP without SSB.
3. Conclusion
In this contribution, we have the following observations from the perspective of RAN4 on the impact of bwp-WithoutRestriction:
Observation 1: Not any impact on RRM measurement for the UE capable of bwp-WithoutRestriction. 
Observation 2: The impact from the perspective of RAN4 is: for a UE capable of bwp-WithoutRestriction, the UE can only perform RLM based on CSI-RS in the BWP without SSB.
Observation 3: The impact from the perspective of RAN4 is: for a UE capable of bwp-WithoutRestriction, the UE can only perform BFD based on periodic CSI-RS in the BWP without SSB.
Observation 4: The impact from the perspective of RAN4 is: for a UE capable of bwp-WithoutRestriction, the UE can only perform L1 measurement based on CSI-RS resource configured within the active BWP without SSB.
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