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1. Introduction

In RAN#87-e, a WI [1] for introduction of FR2 FWA UE with maximum TRP of 23dBm for band n257 and n258 was approved. The WI has RRM impact the related objectives are as follows.
	Core part
RRM part:
· Define RRM core requirements which are band class dependent for this new UE capability or power class

· RRM requirements for PC1 should be taken as baseline

Perf part
· Required changes are to be added to release independence TS 38.307.
· RAN4 Performance requirements
· Test cases for new FR2 FWA UE with maximum TRP of 23dBm


In this paper, we will provide our initial analysis on RRM impact due to introduction of new FR2 FWA UE.
2. Discussion
According to the WID [1], a new UE power class will be introduced, and a set of RF and RRM requirements will be specified for the new power class or existing power class with new capability.

	Depending on the decision above, introduce a new power class and the following requirements for the existing power class with the new capability or the new power class.


Based on our initial analysis we have identified the following impacts on the RRM side:
· FR2 measurement requirements in idle mode

For measurement requirements for serving cell, intra- and inter-frequency neighbour cells, the scaling factor to account for Rx beam sweeping depends on UE power class, e.g. as in the following requirements for intra-frequency measurement. RAN4 needs to study the applicable scaling factor for the new power class.

Table 4.2.2.3-1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x M2 (36 x N1 x M2)
	1.28 x N1 x M2 (4 x N1 x M2)
	5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	
	5
	17.92 x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:
Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle length.
Note 2:
M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.


· Known condition for FR2 SCell activation requirements
Considering different mobility status for different power classes, the time period between the UE RRM reporting for the SCell and the activation of the SCell TCI in the known condition is depending on the UE power class, which is shown below. RAN4 needs to study the applicable time period for the new power class.

	For the first SCell activation in FR2 bands, the SCell is known if it has been meeting the following conditions:

-
During the period equal to [4s] for UE supporting power class1 and [3s] for UE supporting power class 2/3/4 before UE receives the last activation command for PDCCH TCI, PDSCH TCI (when applicable) and semi-persistent CSI-RS for CQI reporting (when applicable):

-
the UE has sent a valid L3-RSRP measurement report with SSB index 

-
SCell activation command is received after L3-RSRP reporting and no later than the time when UE receives MAC-CE command for TCI activation
-
During the period from L3-RSRP reporting to the valid CQI reporting, the reported SSBs with indexes remain detectable according to the cell identification conditions specified in clauses 9.2 and 9.3, and the TCI state is selected based on one of the latest reported SSB indexes.


· FR2 intra- and inter-frequency measurement requirements
Similar as for idle mode, the FR2 intra- and inter-frequency measurement requirements in connected mode are depend on power classes. As shown in the below requirements, the number of samples are different for different UE power classes because the assumption on Rx beam sweeping is different. RAN4 needs to study the applicable number of measurement samples for the new power class.
	Mpss/sss_sync_w/o_gaps : For a UE supporting FR2 power class 1, Mpss/sss_sync_w/o_gaps =40. For a UE supporting power class 2, Mpss/sss_sync_w/o_gaps =24.  For a UE supporting FR2 power class 3, Mpss/sss_sync_w/o_gaps =24. For a UE supporting FR2 power class 4, Mpss/sss_sync_w/o_gaps =24

Mmeas_period_w/o_gaps : For a UE supporting power class 1, Mmeas_period_w/o_gaps =40. For a UE supporting FR2 power class 2, Mmeas_period_w/o_gaps =24. For a UE supporting power class 3, Mmeas_period_w/o_gaps =24. For a UE supporting power class 4, Mmeas_period_w/o_gaps =24.



· Side condition for FR2 measurement
The FR2 side condition in terms of minimum RP (received power) are dependent on UE power class. As captured in B.2.1.3 of 38.133, the minimum RP is derived from the Refsens and spherical coverage requirements. Once these requirements for the new power class are defined in RF, RRM needs to define the minimum RP side condition for the new power class.
· UE gain range for FR2 measurement
For some test cases like RSRP measurement accuracy tests, the UE receive gain range needs to be accounted in the test requirements. As captured in B.2.1.5 in 38.133, the exact range of the gain depends on the UE power class because different power class have different beamforming capability. RAN4 needs to study the gain range for the new power class.
· Applicable test directions for FR2 RRM tests
For FR2 RRM tests with AoA setup other than setup#1, the test directions are selected from the spherical coverage directions. This is defined in A.3.15 of 38.133. In particular, as the spherical coverage percentile is different for different power class, the applicable test directions will be different. For test with 2 AoA the relative angular offsets between active probes also depends on power class. RAN4 needs to study the applicable RRM test directions for the new power class.
Based on above analysis, we propose 

Proposal 1: RAN4 to study the RRM impacts due to introduction of new FR2 FWA UE including but not limited to the following aspects:
· FR2 measurement requirements in idle mode

· Known condition for FR2 SCell activation requirements
· FR2 intra- and inter-frequency measurement requirements
· Side condition for FR2 measurement
· UE gain range for FR2 measurement
· Applicable test directions for FR2 RRM tests
3. Conclusions

In this paper we provided our initial analysis on RRM impact due to introduction of new FR2 FWA UE.
Proposal 1: RAN4 to study the RRM impacts due to introduction of new FR2 FWA UE including but not limited to the following aspects:
· FR2 measurement requirements in idle mode

· Known condition for FR2 SCell activation requirements
· FR2 intra- and inter-frequency measurement requirements
· Side condition for FR2 measurement
· UE gain range for FR2 measurement
· Applicable test directions for FR2 RRM tests
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