3GPP TSG-RAN WG4 Meeting #86BIS
R4-1804492
Melbourne, AU, 16th – 20th April, 2018
Source:
LG Electronics
Title:
Discussion on RRM core requirements with Rx beamforming in FR2 
Agenda item:
7.9.4.1.1.2
Document for:
Discussion
1 Introduction
In last meeting, RAN4 discussed SSB based core requirements for FR1 and FR2. For FR1, RAN4 agreed the requirement for single intra-frequency layer as follows:

· TSSB_time_index = max(120, 3x SMTC_period ) ms
· TPSS/SSS_sync = max( 600, [5 or 6 ]x SMTC_period  ) ms   
· TSSB_measurement_period = max( 200, 5x SMTC_period ) ms
However, FR2 core requirements are still TBD due to the number of Rx beams. In this contribution, we provide our views on RRM core requirements for UE Rx beamforming in FR2.
2 Discussion
In last ad-hoc session, one more agreement for single intra-frequency layer neglecting the impact of Rx beamforming for FR2 was captured 

· TSSB_time_index =max( X1,  [5]xSMTC_period ) ms
· TPSS/SSS_sync = max( X2, [5 or 6]x SMTC_period) ms   
· TSSB_measurement_period = max( X3, 5x SMTC_period ) ms
Considering the number of Rx beams, N1, N2, and N3 should be included in above equation as follows:
· TSSB_time_index =max( X1, N1 x [5]xSMTC_period ) ms
· TPSS/SSS_sync = max( X2, N2 x [5 or 6]x SMTC_period) ms   
· TSSB_measurement_period = max(X3, N3 x 5x SMTC_period ) ms
As mentioned in our previous contribution [3], the number of Rx beams and beamforming operation are just UE implementation. From UE operation perspective, different number of Rx beams could be used depending on network environments to maintain better Rx link quality and reduce power consumption. However, if RRM requirements are considered as single value for the number of Rx beams, the implementation of UE Rx beamforming operation could be limited, and measurement accuracy might not be satisfied due to utilize limited number of Rx Beams. So, single value for the number of Rx beam for RRM requirements cannot cover all UE implementation of Rx beam operation. Therefore, at least two values for the number of Rx beams for FR2 core requirements should be considered such as low and high values of Rx beams. Low and high value can be defined by [4] and [8], respectively. So, depending on the number of Rx beams, and RRM core requirements for FR2 could be defined by following proposal.

· Proposal 1: 

· TPSS/SSS_sync = max( 600, N2 x  [6] x SMTC_period ) ms

· TSSB_time_index = max( 120, N1 x [5] x SMTC_period ) ms

· TSSB_measurement_period = max( 200, N3 x 5 x SMTC_period ) ms

· for low number of Rx beam : N2=N3=4, N1 = 2,

· for high number of Rx beam : N2=N3=8, N1 = 4

For TSSB_time_index, the number of Rx beams could be reduced since UE can know best candidate Rx beams by SSB RSRP measurement.
Depending on the number of Rx beams, receiving signal strength would be different. Figure 1 shows RSRP performance for UE with 4 and 8 Rx beams based on system level evaluation. The RSRP performance of 8 Rx beams is better than that of 4 Rx beams. It means that the measurement accuracy for high number of Rx beams could be similar to that for low number of Rx beams at lower side condition. Depending on low or high number of Rx beams, different side condition could be considered.
· Proposal 2: Depending on low or high number of Rx beams, different side condition could be considered.
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Figure 1 RSRP for UE with 4 and 8 Rx beams (system level evaluation)

If network needs to know the value N for some information such as measurement reporting time, additional signalling could be introduced. 

· Proposal 3: Introduce additional signalling for value N if network needs to know value N.
Under assumption above proposed requirements, the total required time for cell identification and the possible maximum UE velocity for single Tx beam could simply be calculated and are summarized in following tables.

· For low number of Rx beams,

	
	Frequency Range
	FR2

	
	SMTC period [msec]
	5
	10
	20
	40
	80
	160

	
	Requirement [msec]
	920
	920
	1200
	2000
	4000
	8000

	# of BS Tx Beam
	Beam width [°]
	maximum velocity [km/h] per SMTC period [msec]

	2
	60.0
	274
	274
	210
	126
	63
	32

	4
	30.0
	142
	142
	109
	65
	33
	16

	8
	15.0
	72
	72
	55
	33
	16
	8

	16
	7.5
	36
	36
	27
	16
	8
	4

	24
	5.0
	24
	24
	18
	11
	5
	3

	32
	3.8
	18
	18
	14
	8
	4
	2

	48
	2.5
	12
	12
	9
	5
	3
	1

	64
	1.9
	9
	9
	7
	4
	2
	1


· For high number of Rx beams
	
	Frequency Range
	FR2

	
	SMTC period [msec]
	5
	10
	20
	40
	80
	160

	
	Requirement [msec]
	920
	1200
	2000
	4000
	8000
	16000

	# of BS Tx Beam
	Beam width [°]
	maximum velocity [km/h] per SMTC period [msec]

	2
	60.0
	274
	210
	126
	63
	32
	16

	4
	30.0
	142
	109
	65
	33
	16
	8

	8
	15.0
	72
	55
	33
	16
	8
	4

	16
	7.5
	36
	27
	16
	8
	4
	2

	24
	5.0
	24
	18
	11
	5
	3
	1

	32
	3.8
	18
	14
	8
	4
	2
	1

	48
	2.5
	12
	9
	5
	3
	1
	1

	64
	1.9
	9
	7
	4
	2
	1
	1


Considering UE mobility, long SMTC period is not reasonable for cell identification perspective if high number of Tx beams of a gNB is operated.

· Observation: Long SMTC period configurations might be only possible to very low mobility UE. 
3 Conclusion 
In this contribution, we provide our views on RRM core requirement for FR2 and propose
· Proposal 1: 

· TPSS/SSS_sync = max( 600, N2 x  [6] x SMTC_period ) ms

· TSSB_time_index = max( 120, N1 x [5] x SMTC_period ) ms

· TSSB_measurement_period = max( 200, N3 x 5 x SMTC_period ) ms

· for low number of Rx beam : N2=N3=4, N1 = 2,

· for high number of Rx beam : N2=N3=8, N1 = 4
· Proposal 2: Depending on low or high number of Rx beams, different side condition could be considered.
· Proposal 3: Introduce additional signalling for value N if network needs to know value N.
Considering UE mobility, we observe
· Observation: Long SMTC period configurations might be only possible to very low mobility UE.   
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