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1. Introduction

In the last meeting, the WF on RRM measurement relaxation for power saving was approved in [1]. In parallel an LS reply was sent to RAN2 [2]. This paper provides the analysis on the left RRM relaxation further.
2. Discussion
· Scaling factor of measurement interval
In the last meeting, it is agreed that the fixed scaling factor of measurement interval is used for scenario#1 and scenario#2. Regarding the concrete scaling factor, the power consumption results were discussed during SI phase. The details of simulation assumption are in annex which is captured in TS38.840. The simulation results are given in Table 1 [3]. Table 1 gives the power saving gain when extending measurement periodicity.
Table 1. Power saving gain when extending measurement periodicity
	
	DRX=0.32
	DRX=0.64
	DRX=1.28s
	DRX=2.56

	N=4
	27.9%


	24.75%


	19.7%


	14.2%



	N=8
	32.5%


	28.6


	23.0%


	16.5%




It is observed that extending the measurement interval can bring obvious power saving gain. When the DRX is larger, the gain got from 8 times extension compared with 4 times extension is not outstanding. Since the fixed scaling factor is used, the flexibility of configuration under low mobility and the not- at-cell edge is very limited. Moreover it is hard to simply judge which value is suitable for low mobility and which value is preferred for not-at –cell- edge since the UE mobility degree or location is different. So we suggest to use a simple scaling factor for both low mobility and not at cell edge scenarios. The fixed scaling factor is 4.
Proposal 1: The same scaling factor is used for scenario #1 and #2: 4 times.
In the previous meeting, RAN2 sent an LS to RAN4[4]. The agreement was duplicated as below,
	RAN2 discussed NR power saving RRM measurement related issues and the following agreements have been achieved:

1. The network broadcasts corresponding parameters of relaxation triggering criteria to enable RRM measurement relaxation feature.

2. When network configures the parameters of both low mobility and not-at-cell-edge criteria. UE can perform measurement relaxation according one of the following options, which is indicated by the network:

· Option a: UE uses both low mobility criterion and not-at-cell-edge criteria, i.e. UE can perform relaxation only when both criteria are fulfilled. And detailed relaxation behaviour is up to RAN4 discussion and decision;

· Option b: UE uses either low mobility criterion or not-at cell-edge criterion (the selection can be left to UE implementation), i.e. UE can perform relaxation when either low mobility or not-at-cell-edge criterion is fulfilled. And detailed relaxation behaviours are same as case that network only configures the criterion fulfilled (either low mobility or not-at-cell-edge criterion);

3. When network configures both RSRP and RSRQ thresholds for not-at-cell-edge criterion, UE can perform relaxation only when both RSRP and RSRQ based criteria are met.

4. FFS on RAN4 - if and what parameters we need (e.g. time interval for measurement relaxation since last measurement for cell reselection and the value range for the time interval)




RAN2 has agreed that network indicates option a or option b. For option a, it was already agreed at RAN4#93 meeting that UE is not required to meet the intra-frequency and inter-frequency neighbour cell measurement requirements for scenario #3. So the UE behaviour is clear. 
For option b when network configures the parameters of both low mobility and not-at-cell-edge criteria, UE can perform relaxation when either low mobility or not-at-cell-edge criterion is fulfilled. If both criteria are satisfied, we don’t think that UE shall stop measurement in this case. Since network indicates option b to UE, it means that network expects relaxation measurement and expects the measurement results reported by UE. Otherwise network will indicate option a to UE. So if both criteria are satisfied, UE can choose any one, it is up to UE implementation.
Proposal 2: When network configures the parameters of both low mobility and not-at-cell-edge criteria, 

- if network indicates option a, UE stops intra-frequency and inter-frequency neighbour cell measurements when both criteria are fulfilled. 

- if network indicates option b,  UE performs corresponding relaxed measurement according to which criteria is met. If both criteria are satisfied, it is left to UE implementation to choose one (either low mobility or not-at cell-edge) and perform the corresponding relaxed measurements.
3. Conclusions

This contribution provides the discussion on measurement relaxation in power saving. The proposals are provided as below:
Proposal 1: The same scaling factor is used for scenario #1 and #2: 4 times.

Proposal 2: When network configures the parameters of both low mobility and not-at-cell-edge criteria, 

- if network indicates option a, UE stops intra-frequency and inter-frequency neighbour cell measurements when both criteria are fulfilled. 

- if network indicates option b,  UE performs corresponding relaxed measurement according to which criteria is met. If both criteria are satisfied, it is left to UE implementation to choose one (either low mobility or not-at cell-edge) and perform the corresponding relaxed measurements.
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5. Annex
Table 18: UE power consumption model for FR1
	Power State
	Characteristics
	Relative Power 

	Deep Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. Accurate timing may not be maintained.
	1 
(Optional: 0.5)

	Light Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. 
	20

	Micro sleep
	Immediate transition is assumed for power saving study purpose from or to a non-sleep state
	45

	PDCCH-only
	No PDSCH and same-slot scheduling; this includes time for PDCCH decoding and any micro-sleep within the slot. 
	100

	SSB or 
CSI-RS proc.
	SSB can be used for fine time-frequency sync. and RSRP measurement of the serving/camping cell. TRS is the considered CSI-RS for sync. FFS the power scaling for processing other configurations of CSI-RS.
	100

	PDCCH + PDSCH
	PDCCH + PDSCH. ACK/NACK in long PUCCH is modeled by UL power state. 
	300 

	UL
	Long PUCCH or PUSCH. 
	250 (0 dBm)

700 (23 dBm)


Table 22: UE power consumption for the RRM measurements
	N: Number of cells for intra-frequency measurement
	Synchronous case
	Asynchronous case

	
	FR1
	FR2
	FR1
	FR2

	N=8
	150
	225-
	170
	285

	N=4
	120
	195
	140
	255


Table 24: UE power consumption of the combined neighbor cell measurements and cell search

	N: Number of cells for intra-frequency measurement & search
	Synchronous case
	Asynchronous case

	
	FR1
	FR2
	FR1
	FR2

	N=8
	200
	320
	220
	380

	N=4
	170
	290
	190
	350
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