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1. Introduction

In RAN#84, progress has been seen for NR R16 RRM topics, including one integrated BWP switch enhancement objective in the WID [1] and the WF [2] endorsed. I copied the corresponding contents either in the WID or in the WF below to act as references.

	(4)
RRM requirements of BWP switching 

o
The Interruption requirement and BWP switching delay requirement when UE is configured or indicated to change BWP on multiple CCs


	1.1 Specify RRM requirements of BWP switching 

· The RRM requirement when UE is configured or indicated to change BWP on multiple CCs

· interruption requirement and BWP switching delay requirements

· On the side condition of TCI state  assumption after BWP switching before MAC activation

· Need to confirm with RAN1 on their TCI state assumption in case of BWP switching

· RAN4 will continue discussing in RAN4#92

· Depending the progress in RAN4#92, the leftover scope will be introduced in Rel-16 RRM WI in RAN#85.




By reading these contents, we have identified the below objectives already,

· Simultaneous BWP switch on multiple CCs
· TCI state assumptions after BWP switch
In this paper, we share our views on the whole picture of R16 BWP switch RRM requirements and propose to extend the discussion within reasonable scope for R16.
2. Discussion
2.1. BWP switch on multiple CCs

For R15 NR, BWP switch RRM requirements consist of two main parts, one of which is the delay requirement while the other is the interruption requirements on other serving CCs than the one where BWP switch occurs. It is agreed RAN4 should introduce requirements for BWP switch on multiple CCs in R16. Thus we should analyze how the requirements are affected by the enhancement from the two parts mentioned.
BWP switch delay

R15 NR BWP switch delay requirements already support BWP switch on multiple CCs, imposing no further need of enhancing them.

Interruption due to BWP switch

In R15, there is no requirements for RRC based BWP switch on multiple CCs. The specified requirements are only for BWP switch on one single CC. In R16, we shall introduce the requirements for BWP switch on multiple CCs so as to enable the network to configure BWP switch through RRC configuration for all the serving CCs simultaneously. Thus we should definitely enhancement the requirements for RRC based BWP switch. For other kinds such as DCI/timer based BWP switch, wording may needs modifications.
Proposal 1: Enhance interruption requirements due to BWP switch to support BWP switch on multiple CCs.
2.2. RRC based BWP switch delay enhancement in R16

In R15, we introduced the delay requirements for RRC based BWP switch in a rather late stage. It is specified in R15 that the UE should have the scheduling restriction throughout the whole period of TRRCprocessingDelay + TBWPswtichDelayRRC, which is 16ms long. No matter how good the UE is, it has to wait until the end of the period to start monitoring the PDCCH on a new BWP. Actually from the UE perspective even the UE receives the RRC reconfiguration containing BWP switch command, the PHY layer of it has no idea and shall keep monitoring the DL scheduling until the upper layer decode the RRC and tells it to PHY layer. This apparently is not fair.

So the enhancement in requirements to RRC based BWP switch should be done in R16 to fix it. The proposal from us is to allow the network to schedule a certain time after it sends the RRC command on the old BWP, so that the UE PHY won’t waste energy during the RRC decoding process monitoring nothing from the network. Then the UE starts BWP switch at a certain instance and after a period of TBWPswtichDelayRRC can the UE and the network go back to work in the new BWP.

Proposal 2: Enhance the RRC based BWP switch delay requirements in R16.

2.3. TCI state after BWP switch in FR2
One thing that we cannot avoid considering in the BWP switch is the TCI state assumption after the BWP switch and before MAC activation. Before the TCI states of the new BWP are activated, the UE and the network should have predefined assumptions of the TCI state used by both side to guarantee a rather fair performance of the PDCCH/PDSCH/PUSCH demodulation so that the UE can receive the MAC activation correctly.
Observation 1: There is no specification how to align the assumptions between UE and network of the TCI states for PDCCH/PDSCH/PUSCH after the BWP switch happens in FR2 before MAC CE activation.
One simple way is to define 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. In this section we provide specific analysis for each kind of BWP switch.
We have a separate discussion paper in this meeting in [3] to discuss about the details in this objective and we propose to introduce the requirements in RAN4 R16.

Proposal 3: It is specified in RAN4 that the UE should follow certain requirements for TCI assumptions after BWP switch in R16.

3. Conclusion
In this paper, we share our views on the whole picture of R16 BWP switch RRM requirements and propose to extend the discussion within reasonable scope for R16.
Proposal 1: Enhance interruption requirements due to BWP switch to support BWP switch on multiple CCs.
Proposal 2: Enhance the RRC based BWP switch delay requirements in R16.

Observation 1: There is no specification how to align the assumptions between UE and network of the TCI states for PDCCH/PDSCH/PUSCH after the BWP switch happens in FR2 before MAC CE activation.
Proposal 3: It is specified in RAN4 that the UE should follow certain requirements for TCI assumptions after 
BWP switch in R16.
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