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1	Introduction
One of the remaining open issues for Rel-16 eMIMO RRM is how to capture the MAC-CE based PL-RS activation in the RRM requirements [1]:
	How to capture new RRM requirement for MAC-CE based Pathloss RS activation (if any)
· If the necessity of new requirement is confirmed (in the discussion on the above listed issue), there are options proposed for how to capture new RRM requirement:
· Option 1: in Rel-16 TEI. 
· Option 2: in Rel-17 scope. 
· Option 3: in Rel-16 eMIMO WI. 
· Option 4: No new requirement needed at all. 



This contribution discusses our view on the RRM requirements for MAC-CE based PL-RS activation. 
2	MAC CE based PL-RS activation/update
2.1	Background
RAN1 agreed to capture the UE behavior when the indicated pathloss RS is being maintained already in TS38.213 (i.e., not newly activated) [2] as follows:
	If the RS resource for pathloss estimation for PUSCH, PUCCH or SRS is updated by MAC CE as described in Clause 7.1.1, 7.2.1 and 7.3.1, respectively, 
· if the updated RS resource is one of the RS resources maintained for pathloss estimation for PUSCH/PUCCH/SRS, UE shall apply the pathloss estimation on the RS resources starting from the first slot that is after slot , where 𝑘 is the slot where the UE would transmit a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE and 𝜇 is the SCS configuration for the PUCCH or PUSCH.


It is important that RAN1 does not specify the applicable timing for pathloss RS activated/updated by MAC-CE. This means RAN1 does not specify when UE performs the power control based on the new pathloss RS. However RAN4 has already discussed the applicable timing and sent LS response to RAN1 [3]. According to the LS response, RAN4 concluded at most 5 measurement samples are needed before the application time in the case the TCI state of the activated/updated PL-RS is known. In the case the TCI is unknown, UE need more time before the application time.
[image: ]
[bookmark: _Ref47101352]Figure 1	MAC-CE based PL-RS activation/update procedure.
Figure 1 illustrates the procedure of MAC-CE based PL-RS activation/update. As it is mentioned in LS, RAN1 specifies the period 3ms after UE transmits HARQ-ACK for MAC CE for PL-RS activation/update in TS38.213 but RAN1 has not plan to specify when UE applies the new PL-RS. 
Observation 1: RAN1 spec does not specify the time when UE applies the new PL-RS after UE transmits HARQ-ACK for MAC CE PL-RS activation/update. 
We therefore propose to capture the delay in RAN4 RRM requirements to capture RAN4 agreements on the number of samples. 
Proposal 1: RAN4 should specify the delay of application time of activated/updated PL-RS after UE transmits HARQ-ACK to MAC CE PL-RS activation/update according to R4-1915929. 

2.2	RRM requirements
RAN4 has already agreed that 5 measurement samples are needed to estimate pathloss [3]. According to TS38.213 clause 7, pathloss RS can be SSB or CSI-RS, which means the measurement is same as L1-RSRP measurement. Therefore RAN4 can specify the delay requirements by reusing L1-RSRP measurement requirement with M=5 and TReport=0.
Proposal 2: RAN4 specify the application time requirements for MAC CE based pathloss activation/update by reusing L1-RSRP measurement requirements, with M=5 and TReport=0. 
Proposal 3: If the TCI state of the activated/updated pathloss RS is unknown, add TL1-RSRP, the time for L1-RSRP measurement for Rx beam refinement specified in TS38.133 8.10.3.
TP is shows as follows:
	If the TCI state of the activated/updated pathloss RS is known (TS38.133 8.10.2), upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be able to apply the target pathloss reference signal of the serving cell on which pathloss reference signal switch occurs no longer than the slot:

where,
· TPL-RS = TL1-RSRP_Measurement_Period_SSB with M=5 and TReport=0 in TS38.133 9.5.4.1 if SSB is configured as pathloss RS and TPL-RS = TL1-RSRP_Measurement_Period_CSI-RS with M=5 and Treport=0 in TS38.133 9.5.4.2 if CSI-RS is configured as pathloss RS.
· THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213. 
If the TCI state of the activated/updated pathloss RS is unknown (TS38.133 8.10.2), upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be able to apply the target pathloss reference signal of the serving cell on which pathloss reference signal switch occurs no longer than the slot:

where,
· TPL-RS = TL1-RSRP_Measurement_Period_SSB with M=5 and TReport=0 in TS38.133 9.5.4.1 if SSB is configured as pathloss RS and TPL-RS = TL1-RSRP_Measurement_Period_CSI-RS with M=5 and Treport=0 in TS38.133 9.5.4.2 if CSI-RS is configured as pathloss RS.
· THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213, and
· TL1-RSRP is the time for L1-RSRP measurement for Rx beam refinement specified in TS38.133 8.10.3, where TL1-RSRP_Measurement_SSB is used if SSB is configured as pathloss RS and TL1-RSRP_Measurement_CSI-RS is used if CSI-RS is configured as pathloss RS.



3	Summary
[bookmark: _GoBack]Observation 1: RAN1 spec does not specify the time when UE applies the new PL-RS after UE transmits HARQ-ACK for MAC CE PL-RS activation/update. 
Proposal 1: RAN4 should specify the delay of application time of activated/updated PL-RS after UE transmits HARQ-ACK to MAC CE PL-RS activation/update according to R4-1915929. 
Proposal 2: RAN4 specify the application time requirements for MAC CE based pathloss activation/update by reusing L1-RSRP measurement requirements, with M=5 and TReport=0. 
Proposal 3: If the TCI state of the activated/updated pathloss RS is unknown, add TL1-RSRP, the time for L1-RSRP measurement for Rx beam refinement specified in TS38.133 8.10.3.

References
[1] [bookmark: _Ref3386619][bookmark: _Ref32009325][bookmark: _Ref36834805]R4-2008618, “WF on RRM requirements for NR eMIMO”, Samsung.
[2] [bookmark: _Ref47100581]R1-2002967, “Reply LS on applicable timing for pathloss RS activated/updated by MAC-CE”, RAN1.
[3] [bookmark: _Ref47101045]R4-1915929, “Reply LS on applicable timing for pathloss RS activated/updated by MAC-CE”, RAN4.
3

image1.png
5 PL-RS samples

(the TCI state of the

PL-RS activated/updated oL based
At pathloss RS is known) new ased on
?&1‘&“2‘3 FaRQ: activated PL-RS

.
This period is
o RAN4 spec to
\ NOT specified specify?

Specified in TS38.213 in RAN1 spec




