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Background
For UE power saving for RRM, especially for relaxed the number of measured beams by considering spatial information aspects, there was a remaing issue for discussing the observation of Table 5 in  [1] after RAN1#96 meeting.
	[96-NR-11]
The followings to be captured as observations in TR38.840 section 5.3.4
For IDLE state, one source shows that [36%~64%] power saving gain is shown for reducing RRM measurement for SSBs by considering adjacent directional beams of each SSB can be provided by gNB to reduce SSB number of UE RRM measurement and loop convergence. It also shows that the it has no severe impact on RSRP difference between two adjacent samples. 
Note: section 5.3.4 in TR38.840 is for adaptation/relaxing inter-freuency measurement – Xiaodong, vivo 



During the email discussion, further amendments of the results in the table are made. These were agreed and shall be captured in the TR38.840 section 5.3.4. 
This contribution is a summary of the outcome of the email discussion as well as the background which addresses these amendments for the table.
Final proposals
Based on the clarifications in section 3, the proposed updated table (i.e., Table 17 in section 5.3.4 in TR38.840) for reducing RRM measurement for SSBs by considering adjacent directional beams is as follows,
Table 17: Evaluation of relaxed the number of measured beams by considering spatial information aspects
	
	(0)
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)

	
	(0) Power saving schemes description
(1) Average power consumption
(2) Power reduction compared to baseline [%]
	(3) RRC Idle/RRC Inactive (i) or  RRC Connected (c)
(4)Measurement period [ms]
(5)number of samples(e.g., SSB bursts) in each MP 
(6) UE speed and channel model
(7) system impact, e.g., overhead
(8) Performance impact
(9)Additional assumption, e.g., PO and SSB offset,
	Note

	Huawei
[R1-1903831] 
	Adjacent directional beams of each SSB can be provided by gNB to reduce SSB number of UE RRM measurement and loop convergence.
A: UE measures all the beams
B: all the adjacent beams and serving beam is used for RRM measurement and loop convergence.
 
 
	A(baseline):7.86
B:4.03
	48.7%
	IDLE
	DRX cycle length = 0.32s
	1
	-
	Determined by signalling periodicity
 
	 

	The periodicity of SSB is 20ms, and the gap length between PO and SSB are randomly distributed



	1 SSB burst set with 64 SSBs is used for loop convergence in baseline and with averaged adjacent SSBs for loop convergence in optimal schemes.


	
	
	A(baseline):4.43
B:2.51
	43.2%
	IDLE
	DRX cycle length = 0.64s
	1
	-
	
	
	
	

	
	
	A(baseline):2.72
B: 1.76
	35.2%
	IDLE
	DRX cycle length = 1.28 s
	1
	-
	
	
	
	

	
	
	A(baseline):1.86
B:1.38
	25.8%
	IDLE
	DRX cycle length = 2.56 s
	1
	-
	
	
	
	

	
	
	A(baseline):5.67
B:4.03
	28.9%
	IDLE
	DRX cycle length = 0.32s
	1
	-
	Determined by signalling periodicity

	
	The periodicity of SSB is 20ms, and the gap length between PO and SSB are randomly distributed

	1 SSB burst set with 32 SSBs is used for loop convergence in baseline and with averaged adjacent SSBs for loop convergence in optimal schemes.

	
	
	A(baseline):3.34
B:2.52
	24.6%
	IDLE
	DRX cycle length = 0.64s
	1
	-
	
	
	
	

	
	
	A(baseline):2.17
B:1.76
	18.9%
	IDLE
	DRX cycle length = 1.28 s
	1
	-
	
	
	
	

	
	
	A(baseline):1.58
B:1.38
	12.9%
	IDLE
	DRX cycle length = 2.56 s
	1
	-
	
	
	
	



Clarifications 
Table 5 in [1] captures the results from [2]. During the email discussion, the followings are clarified for [2]. 
· No neighbour cell measurements were assumed to be carried out by the UE in [2]
· Above 32 SSBs in SSB burst set is assumed for measurement and only FR2 is evaluated
· Targeting for stationary UE
· Caluculation of the power saving gain by assuming periodic activities is performed every max(DRX_Cycle, 160ms)
Byconsidering periodicity of loop convergence is changed to be equal to the length of DRX/paging cycle, further amendament compared [2] of the power saving gain is derived as follows,
Note 8 SSBs are used for loop convergence in the proposed scheme which is processed in 4 slots. The baseline for comparison is all SSBs in SSB burst set per serving cell. And note the following is an example for calculating the power saving gain of the proposed scheme which is based on the DRX/paging cycle length of 1.28s. Results for other DRX/paging cycle length can be derived similarly.
	The following is an example for calculating the power saving gain of the proposed scheme, which is based on the DRX/paging cycle length of 1.28s. To show the difference with QC’s results, we use the same format. 

Assumptions
· Cell center UE and stationary 
· Only serving cell measurement
· No cell reselection
· SSB periodicity is 20ms
· SSB SCS is 120kHz and 64 SSBs per SSB set
· Idle state with = 1.28s
Baseline UE power consumption

where 
·  (measuring all 64 SSBs per serving cell).
·  = 175*0.125*0.9+350*0.125*0.1 (one slot paging monitoring and no false alarm. UE are paged by 10% percent)
· =175*4 (UE uses all the beams to do loop convergence including the AGC tuning and beam training to receive paging message)
·  (time for light sleep, paging and measurement are excluded from the total time, and the remained part is deep sleep time)
·  (assuming SSB periodicity is 20ms and PO is in the middle of SSB periodicity, and 245 is the average energy for all the distributions within the 20ms ahead of PO)
Hence,  2.72 
UE power savings of the enhancement
Now, assuming UE only use the averaged 8 beams and the 8 beams are in 4 slots to do RRM measurement and loop convergence , 

·  (considering the best case, 8 beams in 4 slot for SSB processing)
·  (considering the best case, 8 beams in 4 slot for SSB processing)
· Other parameters are identical to those in baseline
Then 
As a result, the UE power saving gain is 35.2%.



· Further calculation by assuming processing SSB in one slot for loop convergence
The difference in the assumption of the SSB number used for loop convergence may also lead to different power saving gain. 
Power saving gain for less number of SSBs for loop convergence is also calculated from Qualcomm as follows. Note that the results are based on the assumption that processing SSB is only in one slot. And the baseline for comparison is all SSBs in SSB burst set per serving cell.
	Assumption
· Cell center UE and stationary 
· Only serving cell measurement
· No cell reselection
· SSB periodicity is 20ms
· SSB SCS is 120kHz and 64 SSBs per SSB set
· Idle state with = 1.28s
Baseline UE power consumption

where 
·  (measuring all 64 SSBs per serving cell).
·  = 175*0.125 (one slot paging monitoring and no false alarm)
· =175*0.125 (processing SSB in one slot)
·  (assuming the active time for measurement and paging is very small part of I-DRX 1.28s)
·  (assuming SSB periodicity is 20ms and PO is in the middle of SSB periodicity)
Hence,  2.17 
UE power savings of the enhancement
Now, assuming UE only measures one beam out of 64 beams, 

·  (one slot SSB processing). 
· Other parameters are identical to those in baseline
Then 
As a result, the UE power saving gain is 24.5%.



· Clarifications of all the SSBs being used to loop convergence
During the foffline discussion, further debates on the baseline assumption for the number of SSBs being used to loop convergence is as follows, and so far, no consensus is achieved. One think it is reasonable to assume UE could observe one or just a few overlapped/adjacent beams and feel baseline assumption that all 64 beams are observable at UE might not be realistic. While the other thinks it may depend on UE implementation and there is no agreed simulation assumption on this in the study item. So it should be clearly stated in the observation what it is used in the evaluation while mentioning that the implementation can be different.
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