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1. Introduction
In February meeting RAN2 approved an LS on BWP operation without bandwidth restriction, which involves 4 different work items. In this contribution, we provide our view on the questions asked by RAN2 and also draft reply in the appendix for reference.
2. Discussion
For information, RAN2 LS is duplicated here:
	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.



For question 1, answer would be different for SpCell and SCell. UE needs to perform RLM on SpCell but no on SCell. Besides, RM and BFD on SCell are optional. If RM/BFD is not configured on SCell, then answer to question 1 is ‘yes’ because UE doesn’t need to perform any link performance evaluation.
As for SpCell, RAN4 spec explicitly mentions that UE is not expected to perform BM/RLM/BFD outside active BWP as following:
	[bookmark: _Toc5952625]8.1	Radio Link Monitoring
8.1.1	Introduction
The requirements in clause 8.1 apply for radio link monitoring on:
-	PCell in SA NR, NR-DC and NE-DC operation mode,
-	Deactivated PSCell in NR-DC and EN-DC operation mode.
The UE shall monitor the downlink radio link quality based on the reference signal configured as RLM-RS resource(s) in order to detect the downlink radio link quality of the PCell, PSCell and deactivated PSCell as specified in TS 38.213 [3]. The configured RLM-RS resources can be all SSBs, or all CSI-RSs, or a mix of SSBs and CSI-RSs. UE is not required to perform RLM outside the active DL BWP.
…

8.5	Link Recovery Procedures
8.5.1	Introduction

The UE shall assess the downlink radio link quality of a serving cell based on the reference signal in the set  as specified in TS 38.213 [3] in order to detect beam failure on:
-	PCell in SA, NR-DC, or NE-DC operation mode,
-	PSCell in NR-DC and EN-DC operation mode,
-	SCell in SA, NR-DC, NE-DC or EN-DC operation mode,
-	Deactivated PSCell in NR-DC operation mode






The RS resource configurations in the set  on PCell, PSCell or deactivated PSCell (if configured) can be periodic CSI-RS resources and/or SSBs. RS resource configuration in the set  on SCell shall be periodic CSI-RS. UE is not required to perform beam failure detection outside the active DL BWP. UE is not required to meet the requirements in clause 8.5.2 and 8.5.3 if UE does not have set . UE is not required to perform beam failure detection on a deactivated SCell, and also not required to perform beam failure detection on resources which is implicitly configured for a deactivated SCell. When more than 2 periodic CSI-RS resources on a CC are configured in the set  for current SCell or implicitly configured in the set  for other SCell, it is up to UE implementation to select two of CSI-RS resources in active BWP in current CC to perform beam failure detection. UE is not required to perform beam failure detection on a SCell on which  is not configured. 
…

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.
…

8.5.6	Requirements for CSI-RS based candidate beam detection
8.5.6.1	Introduction
The requirements in this clause apply for each CSI-RS resource in the set [image: ] configured for a serving cell, provided that the CSI-RS resources configured for candidate beam detection are actually transmitted within UE active DL BWP during the entire evaluation period specified in clause 8.5.6.2.
…

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.
…

9.8	L1-SINR measurements for Reporting
9.8.1	Introduction
When configured by the network, the UE shall be able to perform L1-SINR measurements with the measurement resources configured as the selection of: 
-	CSI-RS based CMR and no dedicated IMR configured;
-	SSB based CMR and dedicated IMR configured;
-	CSI-RS based CMR and dedicated IMR configured.
The measurements shall be performed for a serving cell, including PCell, PSCell, or SCell, on the resources configured for L1-SINR measurements within the active BWP.



Therefore, the scenario in question 1 is not a valid scenario for SpCell. We propose the following answer to question 1:
Proposal 1: answer to question 1:
· for SpCell, 
· If network configures a DL BWP which does not contain SSB associated to the initial DL BWP for the UE which does not support CSI-RS RLM/BFD, SSB based RLM/BFD requirements do not apply since RAN4 requirements do not require UE to perform RLM outside the active DL BWP. RAN4 considers this an invalid scenario.
· For SCell, 
· If UE is configured to perform BM/BFD while the RS is outside active BWP, RAN4 requirements do not apply. RAN4 considers this an invalid scenario.
· If UE is not configured to perform BM/BFD, it is a valid scenario for network to configure a DL BWP which does not contain SSB associated to the initial DL BWP.

Regarding question 2, we can split the discussion into different scenarios. From BM/RLM/BFD perspective, regardless of if UE supports BWP operation without bandwidth restriction:
	
	Whether active BWP contains SSB associated to the initial DL BWP
	Whether UE support CSI-RS based RLM/BFD
	Conclusion

	Scenario 1
	No
	No
	Invalid configuration. RAN4 requirement do not apply

	Scenario 2
	No
	Yes
	CSI-RS is expected to be configured within active BWP

	Scenario 3
	Yes
	Yes/No
	Valid configuration. RAN4 requirements apply



Proposal 2: answer to question 2: from BM/RLM/BFD perspective, regardless of whether UE supports BWP operation without bandwidth restriction, RAN4 requirements of BM/RLM/BFD only apply if target RS is within UE active BWP. Specifically: 
	
	Whether active BWP contains SSB associated to the initial DL BWP
	Whether UE support CSI-RS based RLM/BFD
	Conclusion

	Scenario 1
	No
	No
	Invalid configuration. RAN4 requirement do not apply

	Scenario 2
	No
	Yes
	CSI-RS is expected to be configured within active BWP

	Scenario 3
	Yes
	Yes/No
	Valid configuration. RAN4 requirements apply



3. Conclusion
In this contribution, we provide discussion on RAN2 LS on BWP operation without bandwidth restriction. After discussion the following conclusions are provided:
Proposal 1: answer to question 1:
· for SpCell, 
· If network configures a DL BWP which does not contain SSB associated to the initial DL BWP for the UE which does not support CSI-RS RLM/BFD, SSB based RLM/BFD requirements do not apply since RAN4 requirements do not require UE to perform RLM outside the active DL BWP. RAN4 considers this an invalid scenario.
· For SCell, 
· If UE is configured to perform BM/BFD while the RS is outside active BWP, RAN4 requirements do not apply. RAN4 considers this an invalid scenario.
· If UE is not configured to perform BM/BFD, it is a valid scenario for network to configure a DL BWP which does not contain SSB associated to the initial DL BWP.
Proposal 2: answer to question 2: from BM/RLM/BFD perspective, regardless of whether UE supports BWP operation without bandwidth restriction, RAN4 requirements of BM/RLM/BFD only apply if target RS is within UE active BWP. Specifically: 
	
	Whether active BWP contains SSB associated to the initial DL BWP
	Whether UE support CSI-RS based RLM/BFD
	Conclusion

	Scenario 1
	No
	No
	Invalid configuration. RAN4 requirement do not apply

	Scenario 2
	No
	Yes
	CSI-RS is expected to be configured within active BWP

	Scenario 3
	Yes
	Yes/No
	Valid configuration. RAN4 requirements apply




4. References
[1] R4-2207617, LS on BWP operation without bandwidth restriction, RAN2


5. Appendix
Draft reply to RAN2:

1. Overall Description
RAN4 thanks the LS from RAN2 on BWP operation without bandwidth restriction. RAN4 discussed the questions in RAN4#103e and reached the following conclusions:
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.
[RAN4]: 
· for SpCell, 
· If network configures a DL BWP which does not contain SSB associated to the initial DL BWP for the UE which does not support CSI-RS RLM/BFD, SSB based RLM/BFD requirements do not apply since RAN4 requirements do not require UE to perform RLM outside the active DL BWP. RAN4 considers this an invalid scenario.
· For SCell, 
· If UE is configured to perform BM/BFD while the RS is outside active BWP, RAN4 requirements do not apply. RAN4 considers this an invalid scenario.
· If UE is not configured to perform BM/BFD, it is a valid scenario for network to configure a DL BWP which does not contain SSB associated to the initial DL 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.
[RAN4]: from BM/RLM/BFD perspective, regardless of whether UE supports BWP operation without bandwidth restriction, RAN4 requirements of BM/RLM/BFD only apply if target RS is within UE active BWP. Specifically: 
	
	Whether active BWP contains SSB associated to the initial DL BWP
	Whether UE support CSI-RS based RLM/BFD
	Conclusion

	Scenario 1
	No
	No
	Invalid configuration. RAN4 requirement do not apply

	Scenario 2
	No
	Yes
	CSI-RS is expected to be configured within active BWP

	Scenario 3
	Yes
	Yes/No
	Valid configuration. RAN4 requirements apply





2. Actions:
ACTION: 	RAN4 respectfully asks RAN2 to take above response into consideration.

3. Date of Next RAN4 Meetings:
RAN4#114, Toulouse, 22-26 Aug. 2022
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