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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN2 LS [1], RAN4 is asked to answer questions related to BWP operation without bandwidth restriction.
	1 Overall description
NOTE: This LS is for pre-Release-17 behaviour, and RedCap is out of the scope.
For BM/RLM/BFD operation on DL BWPs NOT containing the SSB associated to the initial DL BWP, the following text in TS38.300 suggests that CSI-RS based measurements are used.
	[bookmark: _Toc20387981][bookmark: _Toc29376061][bookmark: _Toc37231952][bookmark: _Toc46502007][bookmark: _Toc51971355][bookmark: _Toc52551338][bookmark: _Toc90589865]9.2.3.1	Overview
[…] SSB-based Beam Level Mobility is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWPs and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, Beam Level Mobility can only be performed based on CSI-RS.
[bookmark: _Toc20387990][bookmark: _Toc29376070][bookmark: _Toc37231964][bookmark: _Toc46502021][bookmark: _Toc51971369][bookmark: _Toc52551352][bookmark: _Toc90589879]9.2.7	Radio Link Failure
[…] SSB-based RLM is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWP and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, RLM can only be performed based on CSI-RS.
[bookmark: _Toc37231965][bookmark: _Toc46502022][bookmark: _Toc51971370][bookmark: _Toc52551353][bookmark: _Toc90589880]9.2.8	Beam failure detection and recovery
[…] SSB-based Beam Failure Detection is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWPs and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, Beam Failure Detection can only be performed based on CSI-RS.


On the other hand, the current UE capability signalling allows the UE to indicate:
· it supports BWP operation without bandwidth restriction, i.e. configured DL BWP does not contain SSB associated to the initial DL BWP; and
· it does not support CSI-RS based RLM/BFD.
(The corresponding feature group definitions inTR38.822 can be found in Annex.)
This indicates that the network may configure a DL BWP which does not contain SSB associated to the initial DL BWP, while not configuring CSI-RS for BM/RLM/BFD. For this scenario, RAN2 come to the following questions.
Question 1:
Whether it is a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform BM/RLM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.
Question 2:
If the answer to question 1 is that this is not valid, how should the UE perform BM/RLM/BFD when the active BWP does not contain SSB.

2 Actions
To RAN4
ACTION: RAN2 would like to ask RAN1 and RAN4 to answer the questions in this LS.


In this contribution, we provide our views on BWP operation without bandwidth restriction for legacy normal UE.
2. Discussion
Before going into details of questions in the LS, it would be better to have a general overview how BWP operations without bandwidth restriction is supported from RRM requirements perspective.
BWP operation without SSB (FG 6-1a) is optional feature. It is not clear how this feature is actually supported by the UE. There are two possible options being discussed in RedCap WI. 
One option would be that UE may use larger CBW than active BWP for this case so that SSB can be included in the UE channel bandwidth. There is no problem for such UE to meet all RRM requirements as it does for BWP operation with SSB (FG 6-1). However, there should be cost in terms of power saving for this kind of UE implementation.
Another option is that the UE supporting FG 6-1a still operates in active BWP. Measurement gap needs to be configured for intra-frequency measurement in this case. From mobility perspective, there would be no critical issue for BWP operation without SSB, although intra-frequency mobility performance may be compromised as long measurement delay is expected due to measurement with gap. However, there could be issue of serving cell timing measurements. The UE transmit timing requirements are based on availability of SSB at least with 160ms period. When measurement gap is configured, the gap periodicity could be configured as 160ms. There could also be other inter-frequency measurements with gap on multiple frequency layers being configured. In these cases, UE could not meet timing tracking requirements as SSB would not be available during 160ms due to gap would be used for measurements on other frequency layers. UE may additionally use TRS for serving timing tracking. However, it is UE implementation specific.
Observation 1: BWP operation without bandwidth restriction is not clearly supported from RAN4 requirements perspective.
Observation 1a: If UE operates with larger channel bandwidth that includes SSB at the cost of power saving, then BWP operation without bandwidth restriction can be supported.
Observation 1b: If UE operates with active BWP without SSB, then there would be issue for UE to meet serving cell timing requirements depending on measurement gap and measurement object configuration.
Further, there are questions of performing BM/RLM/BFD for UE supporting BWP operation without SSB.
	Question 1:
Whether it is a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform BM/RLM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.



Firstly, SSB block based RLM is mandatory feature according to TS 38.822. 
From RAN4 perspective, we don’t think it is valid scenario that the UE does not perform BM/RLM/BFD. The link could be getting worse and it is unknown to NW. The communication between NW and UE are not guaranteed. The spectrum resources could be wasted due to scheduling the UE when the link already getting worse. 
From RRM requirement perspective, RLM/BFD/CBD/BM measurement are all performed on the RS resources within active BWP. The requirements are copied below.
	8.1.2	Requirements for SSB based radio link monitoring
8.1.2.1	Introduction
The requirements in this clause apply for each SSB based RLM-RS resource configured for PCell, PSCell or deactivated PSCell, provided that the SSB configured for RLM is actually transmitted within UE active DL BWP during the entire evaluation period specified in clause 8.1.2.2.
……
8.5.2	Requirements for SSB based beam failure detection
8.5.2.1	Introduction

The requirements in this clause apply for each SSB resource in the set  configured for a serving cell, provided that the SSB configured for beam failure detection is actually transmitted within the UE active DL BWP during the entire evaluation period specified in clause 8.5.2.2. The requirements in this clause could not be applicable if UE is required to perform beam failure detection on more than 1 serving cell per band.
……
8.5.5	Requirements for SSB based candidate beam detection
8.5.5.1	Introduction
The requirements in this clause apply for each SSB resource in the set [image: ] configured for a serving cell, provided that the SSBs configured for candidate beam detection are actually transmitted within UE active DL BWP during the entire evaluation period specified in clause 8.5.5.2. The requirements in this clause apply when UE is required to perform beam failure detection on no more than 1 serving cell per band. 
…
9.5	L1-RSRP measurements for Reporting
9.5.1	Introduction
When configured by the network, the UE shall be able to perform L1-RSRP measurements of configured CSI-RS, SSB or CSI-RS and SSB resources for L1-RSRP. The measurements shall be performed for a serving cell, including PCell, PSCell, or SCell, on the resources configured for L1-RSRP measurements within the active BWP.


Therefore, if active BWP does not contain SSB, which is also not configured with CSI-RS for BM/RLM/BFD, no RRM requirements are specified for such cases. 
Observation 2: It is NOT valid scenario in the standard that the UE does not perform BM/RLM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.

	Question 2:
If the answer to question 1 is that this is not valid, how should the UE perform BM/RLM/BFD when the active BWP does not contain SSB.



Since it is not supported from standardization perspective, it is totally up to UE implementation. As discussed above for UE support BWP operation without SSB, there should be no issue for the UE to perform BM/RLM/BFD when the active BWP does not contain SSB if UE operates in a larger channel BW which contains SSB. Otherwise, we don’t see any other possible solutions for the UE to perform BM/RLM/BFD.
Observation 3: When the active BWP does not contain SSB, then RLM/BFD/BM can be performed if the UE operates in a larger channel BW which contains the SSB. 
Observation 3a: If the UE operates in a larger channel BW which contains SSB, then all the RRM requirements, including RLM/BFD/BM and serving cell timing requirements can be met by the UE at the cost of power saving. 

3. Summary
[bookmark: _Hlk23953093]In this contribution, we further provided our views on BWP operation without bandwidth restriction for legacy normal UE. Based on analysis following observations are present.
Observation 1: BWP operation without bandwidth restriction is not clearly supported from RAN4 requirements perspective.
Observation 1a: If UE operates with larger channel bandwidth that includes SSB at the cost of power saving, then BWP operation without bandwidth restriction can be supported.
Observation 1b: If UE operates with active BWP without SSB, then there would be issue for UE to meet serving cell timing requirements depending on measurement gap and measurement object configuration.
Observation 2: It is NOT valid scenario in the standard that the UE does not perform BM/RLM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.
Observation 3: When the active BWP does not contain SSB, then RLM/BFD/BM can be performed if the UE operates in a larger channel BW which contains the SSB. 
Observation 3a: If the UE operates in a larger channel BW which contains SSB, then all the RRM requirements, including RLM/BFD/BM and serving cell timing requirements can be met by the UE at the cost of power saving. 
A draft Reply LS is provided in Annex.
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1. Overall Description:
RAN4 thanks RAN2 for the LS on BWP operation without bandwidth restriction. 

RAN4 has discussed BWP operation without bandwidth restriction and reached following conclusion. 
Firstly, BWP operation without bandwidth restriction is not clearly supported from RAN4 requirements perspective. If UE operates with larger channel bandwidth that contains SSB at the cost of power saving, then BWP operation without bandwidth restriction can be supported and all RRM requirements can be satisfied by such UE implementation. If UE operates with active BWP without SSB, then there would be issue for the UE to meet serving cell timing requirements depending on measurement gap and measurement object configuration.
Question 1: Whether it is a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform BM/RLM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.
Answer: It is NOT valid scenario in the standard that the UE does not perform BM/RLM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.
Question 2: If the answer to question 1 is that this is not valid, how should the UE perform BM/RLM/BFD when the active BWP does not contain SSB.
Answer: When the active BWP does not contain SSB, then RLM/BFD/BM can be performed if the UE operates in a larger channel BW which contains the SSB, in which case all the RRM requirements, including RLM/BFD/BM and serving cell timing requirements based on SSB can be met by the UE at the cost of power saving.

2. Actions:
To: RAN WG1
ACTION: 	RAN4 kindly asks RAN2 to take the above RAN4 agreements into account in the future work.

3. Reference:
[1] R2-2204009, LS on BWP operation without bandwidth restriction

4. Date of Next TSG RAN WG4 Meetings:
TSG RAN WG4 Meeting #104-e		August 22 – August 26, 2022			Toulouse, FR





 5 / 8

image2.wmf
1

q


image1.wmf
0

q


oleObject1.bin

