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1. Introduction

During RAN1#94bis meeting, UE power saving evaluation methodology and the UE power consumption model were discussed and great progress had been made [1]. One remaining issue is the evaluation methodology and the corresponding power consumption model for RRM measurement.
Further, in the E-mail discussion 94b-NR-10 after RAN1#94bis meeting, the power consumption model for RRM measurement was discussed and some initial power model is agreed as following:
Agreements:
Assumptions:  

· SSB periodicity is 20msec and 2 SSBs per a slot are measured 

· SMTC periodicity is 20msec while SMTC duration is TBD. 

· For inter-band, up to [2] frequency layers and gap pattern ID = 0 defined in TS 38.133 (i.e., measurement gap length of 6msec and measurement gap periodicity of 40msec)

For intra-frequency measurements:

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

	
	FR1
	FR2
	FR1
	FR2

	N=8
	150
	FFS
	170
	FFS

	N=4
	120
	FFS
	140
	FFS


All above values are slot-averaged power (P_fr1 or P_fr2 for FR1 or FR2 respectively).

Synchronous case means actual SSB transmissions from cells are time-aligned e.g., timing of SSBi from cell i is aligned with timing of SSBi from cell j.

Asynchronous case means actual SSB transmissions from cells are not time-aligned e.g., timing of SSBi from cell i is not aligned with timing of SSBi from cell j

For inter-frequency measurement as function of the number of frequency layers:
UE needs to monitor Nf frequency layers within a measurement gap.
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Where 

· Ei is either P_fr1*Ns (for FR1) or P_fr2*Ns (for FR2) for each frequency layer i
· Ns is the number of slot over which measurements (for each frequency layer i) are carried out 

· Nf is the number of frequency layers measured

· Et = Pt * Tt, where Pt is the switching power consumption and Tt is 0.5ms for FR1 and 0.25ms for FR2 (from RAN4)

· [Assume microsleep power for Pt]

And it can be simplified to the following if Ei is same across frequency layers (i.e. Ei = E for all i).


E3 = E*Nf + Et*(Nf+1)

Note: RAN4 requirement assumes only one frequency layer per measurement gap.

For full neighbor cell search:
The baseline neighbor cell search power is independent of the number of cells on the first order and can be approximated as:

	FR1
	FR2

	[180]
	FFS


It is expressed as the power averaged over a slot during which search is performed.

For combined measurement and search:

FFS

In this contribution, we further discuss the remaining issues of the evaluation methodology and the power consumption model for RRM measurement and give our proposals.
2. Evaluation methodology for RRM measurement 
In the above agreements, power model for RRM measurement and the power model for full neighboring cell search in FR1 are given. One of the remaining issues is how to define the power model for the combined RRM measurement and cell search. 

When the UE does RRM measurement, it includes cell search and RRM measurement. But it is not necessary for the UE to perform cell search within all the RRM measurement SMTC windows since only when the UE moves the target measured cell list changes. For UE that is static or moving slowly, the target measured cell list changes slowly and within several consecutive RRM measurement SMTC windows, it may not change.

Therefore, for the sake of simplicity of the evaluation, scaling factors of the operation times between cell search and RRM measurement can be modeled. And such scaling factors can be different for different UE’s velocities. The following Table 1 gives one example of the scaling factors with respect to UE’s velocity. 

Table 1:  scaling factors of the operation times between cell search and RRM measurement

	
	3km/h
	30km/h
	120km/h

	scaling factor
	[16]
	[8]
	[4]


Proposal 1: scaling factors of the operation times between cell search and RRM measurement can be modeled for RRM measurement.
For the combined RRM measurement and cell search power model, since there may be shared operation such as signal reception, correlation operation etc.. It could be expected that the power for the combined operation would be lower than the sum of the power of two separate operations themselves.

For cell search, the baseline full neighboring cell search model is given in the Email discussion. However, it is not clear how to do power scaling when the UE does not have to perform full neighboring cell search, e.g., for the case when the UE has the cell ID list information. In our understanding, the power for full neighboring cell search (here noted as P_full) include two parts, wherein one part is not relevant to the number of searched cells (noted as P_1) while the other part is relevant to the number of searched cells (noted as P_2). For partial cell search, the second part P_2 can be linearly scaled with respect of the number of searched cell numbers. Therefore, we propose to use the following formulation for partial cell search.
Proposal 2: for partial cell search, the power can be scaled with respect to the searched cell numbers using the following formulation.  
P_partial  = P_1 + P_2*( searched cell numbers/1008)

Wherein P_1 denotes the power not relevant to the number of searched cell numbers and P_2 denotes the power relevant to the number of searched cells for full neighboring cell search.

3. Conclusions
In this contribution, the remaining issues of the evaluation methodology and the power consumption model for RRM measurement were discussed, and the followings are proposed:

Proposal 1: scaling factors of the operation times between cell search and RRM measurement shall be modeled for RRM measurement power model.

Proposal 2: for partial cell search, the power can be scaled with respect to the searched cell numbers using the following formulation.  
P_partial  = P_1 + P_2*( search cell numbers/1008)

Wherein P_1 denotes the power not relevant to the number of searched cell numbers and P_2 denotes the power relevant to the number of searched cells for full neighboring cell search.
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