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1. Introduction

In the endorsed WF RP-191027 [1] at RAN84, TCI state assumption after BWP switch before MAC activation is discussed and it is agreed to continue discussion in RAN4#92. In RAN4 actually, the group has already the consensus of the necessity of having certain requirements to guarantee the performance of any BWP switch especially in FR2 where beams are involved.
In RAN4#92, it is consensus to the group that if the UE does not have the required TCI-state information to receive PDCCH and PDSCH in the new BWP, the UE shall use old TCI-states before the BWP switch until a new MAC CE updating the required TCI-state information for PDCCH and PDSCH is received after the BWP switch. A CR was endorsed to capture the idea in [2]. This agreement somehow addresses the issue in R15 in a generic way. However in R16 we need to have finer grained specification of the requirements and UE behaviours to guaranteed a fair performance among all kinds of BWP switch. 
In this paper, we propose to include the specification of requirements for TCI state assumptions after BWP switch in the R16 RRM WID since it is to guarantee the performance of the UE after BWP switch among all kinds of BWP switch.
2. Discussion
2.1. TCI state after BWP switch in FR2
We specified in RAN4 for R15 that the UE shall reuse the TCI state from the old BWP until the network send MAC activation command on certain candidate RS resources to the UE. With this deal, the UE shall correctly receive/transmit with the network before the TCI states configured with the new BWP are activated. However details among different kinds of BWP switch need to be investigated further in R16. In this section we provide specific analysis for each kind of BWP switch. 
Observation 1: Details among different kinds of BWP switch on the TCI-state assumptions after BWP switch need to be investigated in R16.

RRC and DCI based BWP switch
For RRC and DCI based BWP switch, the UE knows exactly before the switch the TCI states of the PDCCH/PDSCH which schedule the commands of BWP switch, either RRC signaling or DCI. This means that after the BWP switch, the UE and the network can keep using the assumptions of PDCCH/PDSCH TCI states to schedule until the MAC CE activates new TCI states configured with the new BWP.

Timer based BWP switch
It is different situation for the timer based BWP switch, since the BWP switch only occurs when the UE is not scheduled since the start of the timer. It is not proper to reuse the TCI state of the old BWP PDCCH/PDSCH for all the cases, especially when the timer is long enough that the old TCI states cannot guarantee fair performance. Thus for the cases where expiry timer is shorter than a threshold, the UE assumes the TCI states after the BWP switch should be QCL’ed with the old PDCCH/PDSCH, while for the cases where the timer is longer than the threshold, the UE needs to report L1-RSRP and by the report the UE and network assume the best TCI states before the MAC CE activation. 
Observation 2: It is not proper to reuse the TCI state of the old BWP PDCCH/PDSCH for all the cases under timer-based BWP switch, especially when the timer is long enough that the old TCI states cannot guarantee fair performance.

RACH/MAC based BWP switch
For the RACH triggered BWP switch, the simplest implementation for the UE is to assume that the DMRS of PDCCH/PDSCH on the new BWP is QCL’ed with the PRACH resources that the UE use to perform RACH procedure. Note that for the BF triggered RACH, the PRACH resources are CSI-RS associated, otherwise they are SSB associated. The association pattern defined for RACH procedure can be found in TS 38.331.
Observation 3: It is not proper to reuse the TCI state of the old BWP PDCCH/PDSCH for RACH-based BWP switch.

2.2. RAN4 requirements

With the above analysis we propose to have addition of objective about TCI state for BWP switching requirement to Rel-16 NR RRM requirements enhancements WID. It is surely that without these finer-grained requirements we cannot claim a fair performance for all kinds of BWP switch. RAN4 is to make sure that the UE behavior upon the switch is correct so as to give the network the freedom of configuring any optimized TCI state to the UE. 
We propose to add the following objective to the R16 RRM requirements enhancements WID,

	(1) RRM requirements of BWP switching 

· The Interruption requirement and BWP switching delay requirement when UE is configured or indicated to change BWP on multiple CCs
· TCI-state assumptions after DCI/timer/RACH or RRC based BWP switch before MAC CE activation



Proposal 1: It is added to the Rel-16 NR RRM requirements enhancements WID the objective about TCI state for BWP switching requirement.
3. Conclusion
In this paper, we propose to include the specification of requirements for TCI state assumptions after BWP switch in the R16 RRM WID since it is to guarantee the performance of the UE after BWP switch among all kinds of BWP switch.
Observation 1: Details among different kinds of BWP switch on the TCI-state assumptions after BWP switch need to be investigated in R16.

Observation 2: It is not proper to reuse the TCI state of the old BWP PDCCH/PDSCH for all the cases under timer-based BWP switch, especially when the timer is long enough that the old TCI states cannot guarantee fair performance.

Observation 3: It is not proper to reuse the TCI state of the old BWP PDCCH/PDSCH for RACH-based BWP switch.

Proposal 1: It is added to the Rel-16 NR RRM requirements enhancements WID the objective about TCI state for BWP switching requirement.
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