3GPP TSG-RAN WG4 Meeting # 96-e 	                                              R4-2010217
Electronic Meeting, 17-28 Aug., 2020
Agenda Item:	7.9.2.1
Source:	MediaTek Inc.
Title:	Discussion on PL RS activation requirement via MAC-CE
Document for:		Discussion
1 	Introduction
In previous meeting, RAN4 discussed whether to define the requirement of pathloss RS activated/updated by MAC-CE or not in TS 38.133. However, it still does not have the conclusion for this issue. 
In this paper, our views are provided for the corresponding requirement.
2 Discussion
2.1 The necessity of new RRM requirement for pathloss reference signal
In RAN4 #95-e meeting, RAN4 received a LS from RAN1 and RAN1 decided to capture only the UE behavior when the indicated pathloss RS is already being maintained. Thus, RAN1 will not specify UE behavior in RAN1’s spec when the pathloss RS is not being maintained for the following cases:
· Explicit MAC CE based PL-RS update, where using MAC-CE to update pathloss RS based on the list provided IE pathlossReferenceRSs [1].
· Default PL-RS updated by MAC-CE, where the pathloss RS is implicitly updated by MAC-CE according to the TCI state of a CORESET with the lowest index in the active DL BWP of the primary cell.
[bookmark: _Ref46503154]Observation 1: RAN1 will only capture the UE behavior when pathloss RS is already being maintained in TS 38.213.
In last meeting, RAN4 starts to discuss whether and how to define the requirement for non-maintain scenario. If the requirement is undefined, the UE’s behavior and the applicable time to the new PL-RS in non-maintain scenario will be unclear. At the same time, once the UE applies the new PL-RS too late, the error power control of the UL channel may be applied due to old PL-RS. If the power of the UL channel is too low, the base station may not be able to detect the signals; if the power of the UL channel is too high, it may impact the others UE’s UL transmission. Thus, for these two situations, the base station may not receive the signals correctly from the UEs. As a result, in order to capture the agreement made in RAN1#100e as follows, the applicable timing of non-maintain pathloss RS activated/updated by MAC-CE shall be defined in RAN4. 
RAN1 #100e
	Agreement
The application timing for the newly activated PL RSs is the next slot that is 2ms after the N-th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE.
· Note: The value of N can be discussed in UE feature session. If there is no consensus on introducing UE capability for the value of N, N is fixed to 5.
· The application timing is applied to PUSCH, AP/SP-SRS and PUCCH.
· Note: Whether/how to capture above in RAN1 specification or send an LS to other WGs to suggest them to update their specifications accordingly will be decided in the next meeting.




[bookmark: _Ref37320478][bookmark: _Ref37420920][bookmark: _Ref39678201][bookmark: _Ref40107294]Proposal 1: The applicable timing of pathloss RS activated/updated by MAC-CE shall be defined in RAN4.
On the other hand, several companies think RAN4 needs to further consider how to design the test case of pathloss RS activated/updated by MAC-CE if the requirement will be introduced. To our understanding, it is testable, e.g., we can check whether the UL power transmitted from UE is changed or not.
[bookmark: _Ref47635549]Observation 2: The requirement of pathloss RS activated/updated by MAC-CE is testable, e.g., to check whether the UL channel power transmitted from UE is changed or not.

2.2 Requirement for Pathloss reference signal
For not maintained pathloss reference signals, according to the LS [2], the delay requirement of target pathloss reference signal switching shall be no longer than the slot n + + , where 
·  is the timing between pathloss reference MAC-CE activation command and acknowledgement as specified in TS 38.321 [7].
·  is the periodicity of the target pathloss reference signal which would be SSB or NZP CSI-RS.
However, similar to MAC CE based TCI switch, it may need to consider when the old pathloss reference signals shall be applied. In TCI switch, UE shall be able to receive PDCCH with the old TCI state until slot n + . Compared with MAC CE based TCI switch, MAC CE based pathloss reference signals activation/updation has the similar procedure. Thus, it’s reasonable to follow the same logic as TCI switch here. UE shall apply old pathloss reference signals for the uplink channel power control until the slot n + + 
[bookmark: _Ref46944068]Proposal 2: UE shall apply old pathloss reference signals until the slot n + + , upon receiving PDSCH carrying MAC-CE activation in slot n.
3 Summary
In this paper, the discussion of applicable timing for PL RS(s) is provided. We have the following proposals:
Observation 1: RAN1 will only capture the UE behavior when pathloss RS is already being maintained in TS 38.213.
Proposal 1: The applicable timing of pathloss RS activated/updated by MAC-CE shall be defined in RAN4.
Observation 2: The requirement of pathloss RS activated/updated by MAC-CE is testable, e.g., to check whether the UL channel power transmitted from UE is changed or not.
[bookmark: _GoBack]Proposal 2: UE shall apply old pathloss reference signals until the slot n + + , upon receiving PDSCH carrying MAC-CE activation in slot n.
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