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1. Introduction
An LS on BWP operation without bandwidth restriction was sent to RAN4 [1]. In this contribution, we discuss the questions in RAN2 LS and provide the draft reply LS.
	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.

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.
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.
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. Discussion
In RAN2 LS, it was mentioned that UE can 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.
However, in our view, CSI-RS based RLM/BFD are mandatory features. UE shall not report not supporting CSI-RS based RLM/BFD. So if network configures a DL BWP which does not contain SSB associated to the initial DL BWP while contain CSI-RS for BM/RLM/BFD, then UE should be able to perform the corresponding measurement.
Observation 1: CSI-RS based RLM/BFD are mandatory features. if network configures a DL BWP which does not contain SSB associated to the initial DL BWP while contain CSI-RS for BM/RLM/BFD, then UE should be able to perform the corresponding measurement.

Then RAN2 asked if network configure a DL BWP which does not contain SSB associated to the initial DL BWP, while not configuring CSI-RS for BM/RLM/BFD. In our view, it is very weird that why network would configure in such way. For legacy UE, network can simply configure a DL active BWP with wider bandwidth containing SSB since there is no limitation on the supported bandwidth. And for CSI-RS configuration, in practical deployment, network can simply configure common wide band CSI-RS and inform it to UE specifically. So it is strange that gNB configures CSI-RS for some BWP but not for the others. 
Observation 2: Configuring a DL BWP which does not contain SSB associated to the initial DL BWP, while not configuring CSI-RS for BM/RLM/BFD is a very rare case for legacy UE.
BM/RLM/BFD are very important functions that UE are mandatory to be supported.  To summarize, there are several ways for legacy UE to perform BM/RLM BFD based on our understanding:

· UE can perform BM/RLM/BFD based on CSI-RS within active DL BWP, which are mandatory supported by UE.

· UE can perform BM/RLM BFD based on SSB within active DL BWP. Since legacy UE has no limitation on supported BW, there is no problem to configure a larger BWP to contain SSB.

· UE can perform BM/RLM/BFD based on its implementation if neither SSB nor CSI-RS are transmitted in the DL active BWP, e.g.

· Wide RF bandwidth, legacy UE can support 100MHz channel bandwidth, the RF bandwidth can be wider than the configure DL active BWP so that it can receive signals outside the active BWP

· RF retuning, during the discussion of FG 6-1a, companies believe that RF retuning could be one possible implementation to support FG 6-1a. 
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 to Q1]: For legacy UE, it is feasible to configure either a DL active BWP with wide bandwidth containing SSB or CSI-RS in the active BWP. The scenario described in Question 1 is a very rare and strange scenario. However, if the network do configure in this way, it is not valid for UE to not perform BM/RLM/BFD. UE should perform the necessary BM/RLM/BFD based on its implementation. 
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 to Q2]: There are several ways for UE sto perform BM/RLM BFD:

· UE can perform BM/RLM/BFD based on CSI-RS within active DL BWP, which are mandatory supported by UE.
· UE can perform BM/RLM BFD based on SSB within active DL BWP. Since legacy UE has no limitation on supported BW, there is no problem to configure a larger BWP to contain SSB.

· UE can perform BM/RLM/BFD based on its implementation if neither SSB nor CSI-RS are transmitted in the DL active BWP, e.g.

· Wide RF bandwidth, legacy UE can support 100MHz channel bandwidth, the RF bandwidth can be wider than the configure DL active BWP and can receive signals outside the active BWP

· RF retuning, during the discussion of FG 6-1a, companies believe that RF retuning could be one possible implementation to support FG 6-1a. This is also possible.
3. Conclusions
In this contribution, we discuss RAN2 LS on BWP operation without bandwidth restriction and provide our views, the draft reply LS are provided in the Annex.
Observation 1: CSI-RS based RLM/BFD are mandatory features. if network configures a DL BWP which does not contain SSB associated to the initial DL BWP while contain CSI-RS for BM/RLM/BFD, then UE should be able to perform the corresponding measurement.

Observation 2: Configuring a DL BWP which does not contain SSB associated to the initial DL BWP, while not configuring CSI-RS for BM/RLM/BFD is a very rare case for legacy UE.
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1. Overall Description:
RAN4 thanks RAN2 for their enquiry about BM/RLM/BFD operation on DL BWPs NOT containing the SSB associated to the initial DL BWP and would like to provide the below response to the question asked.
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 to Q1]: For legacy UE, it is feasible to configure either a DL active BWP with wide bandwidth containing SSB or CSI-RS in the active BWP. The scenario described in Question 1 is a very rare and strange scenario. However, if the network do configure in this way, it is not valid for UE to not perform BM/RLM/BFD. UE should perform the necessary BM/RLM/BFD based on its implementation. 
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 to Q2]: There are several ways for UE to perform BM/RLM BFD:
· UE can perform BM/RLM/BFD based on CSI-RS within active DL BWP, which are mandatory supported by UE.

· UE can perform BM/RLM BFD based on SSB within active DL BWP. Since legacy UE has no limitation on supported BW, there is no problem to configure a larger BWP to contain SSB.

· UE can perform BM/RLM/BFD based on its implementation if neither SSB nor CSI-RS are transmitted in the DL active BWP, e.g.

· Wide RF bandwidth, legacy UE can support 100MHz channel bandwidth, the RF bandwidth can be wider than the configure DL active BWP and can receive signals outside the active BWP

· RF retuning, during the discussion of FG 6-1a, companies believe that RF retuning could be one possible implementation to support FG 6-1a. This is also possible.

2. Actions:

To RAN2

ACTION: 
RAN4 kindly inform RAN2 to take the above responses into consideration.
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