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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]RLM requirements and testing for 4 Rx has been under discussion for a number of meetings in RAN4. In RAN4 #78bis, contribution R4-161716 [1] made proposals in relation to RLM testing for type 2 UEs. It was suggested for 4 Rx testing to lower SNR3 (during T3) and SNR4 (during T4) by X = 3dB compared to current settings in TS 36.133.
In this contribution, we wish to suggest an amendment to the value of X whilst still supporting the approach put forward in contribution R4-161716.
2	Discussion 
In the course of RAN4 discussions regarding 4 Rx requirements for RLM, companies have submitted results for simulated Qout levels in SNR for different antenna configurations. Table 1 summaries these contributions. [2-7]. 

	Channel Model
	Antenna Config.
	Nokia Networks [2]
	Huawei  [3]
	Ericsson
[4]
	ZTE
[5]
	Intel
[6]
	CMCC
[7]
	
MTK
	Median

	AWGN
	1x2
	-11.6
	-12.8
	-13.1
	-13.2
	
	-8.4
	
	-12.8

	
	1x4
	-13.8
	-14.9
	-15.4
	-15
	-12
	-11.2
	-15.3
	-14.9

	
	2x2
	-11.6
	-12.4
	-13.1
	-13.2
	
	-11.4
	
	-12.4

	
	2x4
	-13.9
	-15.2
	-15.4
	-15.1
	-14.6
	-13.8
	-15.4
	-15.1

	ETU70
	1x2
	-10
	-9.8
	-9.6
	-10.1
	
	-7
	
	-9.8

	
	1x4
	-12.8
	-12.8
	-12.8
	-12.6
	-10.5
	-9.4
	-12.7
	-12.7

	
	2x2
	-10.8
	-10
	-10.6
	-10.7
	
	-9.2
	
	-10.6

	
	2x4
	-13.2
	-12.9
	-13.5
	-13.1
	-13.2
	-12.4
	-13.2
	-13.2


Table 1: Simulated Qout in SNR (RAN4 Contributions in [2-7])

We can compare the median Qout from Table 1 with the current RLM tests in TS 36.133. These tests contain values SNR2 and SNR3 intended to bound Qout; the mid-point of this range may thus be seen as an indication of the Qout anticipated by the test. The mid-points for 2RX are captured as A in Table 2.

	Case
	Qout Range
(TS 36.133)
	Qout Range
Mid-point for 2RX
(TS 36.133)
A
	New Mid point B = A – 3dB
	Median Submitted Qout for 4RX 
C
	B – C

	1x4 AWGN
	[-9.5, -13.5]
	-11.5
	-14.5
	-14.9
	0.4

	2x4 AWGN
	[-9.5, -13.5]
	-11.5
	-14.5
	-15.1
	0.6

	1x4 ETU70
	[-5.5, -11.5]
	-8.5
	-11.5
	-12.7
	1.2

	2x4 ETU70
	[-6.2, -12.2]
	-9.2
	-12.2
	-13.2
	1.0


Table 2: Differences between Qout range mid-point proposed by [1] and median submitted Qout for 4Rx

For 4Rx case, the proposal in [1] is equivalent to subtracting 3 dB from the legacy 2Rx Qout Range Mid-point. Table 3 compares the new Mid-point (B = A – 3 dB) for 4RX with the median submitted Qout (C). In Table 2, we find that B could be 1 dB higher than C.

Observation 1: From Table 2 it can be seen that median submitted 4RX Qout could be more than 1 dB lower than expected Qout range mid-point, if a 3dB offset is used.

We therefore think it makes sense to add an additional factor to allow for this to the X = 3dB proposed in R4-161716.
Proposal: Considering Observation 1 and simulated Qout, we propose amending the proposals in [1] to use X = 4 dB rather than X = 3 dB.
3	Conclusion 
In this contribution we propose to amend the proposals in R4-161716 for type 2 UE 4 Rx testing to use X = 4 dB rather than X = 3 dB to better align to modern receiver performance. Simulations based on PDCCH reception performance support this observation.
[bookmark: _GoBack]Observation 1: From Table 2 it can be seen that median submitted 4RX Qout could be 1 dB lower than expected Qout range mid-point, if 3dB offset is used.
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