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Introduction
Up to RAN4#82bis meeting, we have the following agreements for eLAA demodulation:
Agreement: 
· Ending symbol configuration
· Up to SC-FDMA symbol 13 
· Modulation
· QPSK 1/3 and 16QAM ¾ should be included
· Number of UE to be modeled
· Single UE
· Starting PUSCH symbol configuration
· ‘01’ (25µs in symbol 0);
· Reference receiver:
· MRC
· Propagation condition
· EPA 5 Low
The only leftover issues are the interlace allocation and whether UL LBT is modelled or not. The associated issues are further clarification on the test purposes. In this paper, we further address our view on these two leftover issues.  
[bookmark: _Ref178064866]Discussion
In RAN4#82 meeting, the group discuss the test purposes for eLAA PUSCH. Three possible test purposes are listed as:
· Verify PUSCH new interlace resource structure
· FFS: Verify DM-RS channel estimation performance with contiguous interlace allocation
· FFS: Verify PUSCH demodulation performance with UL LBT model
In the following sections, our views on the two FFS issues are discussed. 


Discussion about channel estimation algorithm
For the channel estimation, as a general principle, it can be verified by PUSCH performance. If the channel estimation can be verified for the basic unit (one interlace), it is less possible to have channel estimation problem for more interlaces allocation, since the channel estimation algorithm for one interlace is the base for multiple interlaces allocation. 
Furthermore, the performance of 5, 2 and 1 interlace is very close. As Shown in Figure 1, the normalized performance of 1, 2 and 5 interlaces are provided for 2 RX. In Figure 2, the performance of 1, 2 and 5 interlaces are provided for 4 RX. From the comparison, we can see that the performance of 5 and 2 interlaces are very close with 1 interlace.  
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[bookmark: _Ref478159723]Figure 1: Performance comparison between 1, 2 and 5 interlace(s) with 2 RX
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[bookmark: _Ref481154652]Figure 2: Performance comparison between 1, 2 and 5 interlace(s) with 4 RX

Similar observations can be seen in other companies results, as shown in the simulation results summary [3]. Table 1, the performance for both 2 interlaces and one interlace are tabulated. From the simulation results, we can see that the performance of 2 interlaces is very close to 1 interlace. For 16QAM and 64 QAM, only 0.1 dB performance difference is observed. It is really challenge to check the purpose if we set it. Further, with contiguous resources allocation, channel estimation may be optimized. However, from RAN4 point of view, RAN4 shall target for minimum performance requirements, not for optimization performance. Thus, we don’t think it is necessary to have one test purpose to verify multiple PRBs joint DM-RS channel estimation algorithm. 

[bookmark: _Ref481055541]Table 1: Performance comparison between 1 interlace and 2 interlaces
	Description
	Ericsson
	Huawei
	Nokia

	2 RX
	QPSK
	1 Interlace
	-1.0
	-2.4
	-2.4

	
	
	2 interlace
	-1.9
	-3.1
	-2.7

	
	
	Perf. diff. b/w 1 interlace and 2 interlaces
	0.9
	0.7
	0.3

	
	16QAM
	1 Interlace
	9.2
	9.3
	10.1

	
	
	2 interlaces
	9.5
	9.2
	10.1

	
	
	Perf. diff. b/w 1 interlace and 2 interlaces
	0.3
	0.1
	0

	
	64QAM
	1 Interlace
	15.4
	15.4
	16.7

	
	
	2 interlaces
	15.6
	15.6
	16.8

	
	
	Perf. diff. b/w 1 interlace and 2 interlaces
	0.2
	0.2
	0.1

	4 RX
	QPSK
	1 Interlace
	-1.0
	-2.4
	-2.4

	
	
	2 interlace
	-1.9
	-3.1
	-2.7

	
	
	Perf. diff. b/w 1 interlace and 2 interlaces
	0.9
	0.7
	0.3

	
	16QAM
	1 Interlace
	9.2
	9.3
	10.1

	
	
	2 interlaces
	9.5
	9.2
	10.1

	
	
	Perf. diff. b/w 1 interlace and 2 interlaces
	0.3
	0.1
	0

	
	64QAM
	1 Interlace
	15.4
	15.4
	16.7

	
	
	2 interlaces
	15.6
	15.6
	16.8

	
	
	Perf. diff. b/w 1 interlace and 2 interlaces
	0.2
	0.2
	0.1



[bookmark: _Toc481056007]In summary, we have the following observation:
[bookmark: _Toc481155069][bookmark: _Toc481156602][bookmark: _Toc481156634]The performance for five, two and one interlace is very similar

[bookmark: _Toc481156603]Moreover, since the gap between the contiguous interface allocation and single interlace allocation is marginal, it is not feasible to verify whether eNB have implemented multiple-PRBs joint channel estimation or per-PRB channel estimation. As a thumb rule, at least 1.5dB~2dB performance difference gap is needed if we try to differentiate whether one advanced feature is implemented or not. Obviously, the current performance gap is not enough to differentiate these two channel estimation algorithm.
[bookmark: _Toc481156604][bookmark: _Toc481156635]It may be not feasible to verify whether eNB have implemented multiple-PRBs joint channel estimation or not
[bookmark: _Toc481156538]Thus, we propose:
[bookmark: _Toc481156539]It is not necessary to have dedicated test purposes for multiple-PRB joint DM-RS channel estimation performance in eLAA PUSCH test. 

Compared with two/five interlaces, one interlace is the minimum resource unit for eLAA PUSCH. It can be used to verify the channel estimation for the minimum resource unit. Further, the performance is slightly worse than 2 interlaces. Thus, we slightly prefer one interlace in the final performance requirements. 
[bookmark: _Toc481156540]One interlace allocation is slightly preferred for eLAA PUSCH performance test

UL LBT model 
For UL LBT model, the purpose to model LBT for uplink transmission is to verify whether eNB can handle PUSCH missing due to LBT fail. However, this behaviour is not new. This behaviour is a nature behaviour from Rel-8. From Rel-8, Uplink grant may be missing. When uplink grant is missing, PUSCH will be not transmitted from UE. In this case, eNB must take proper action for the PUSCH missing. Thus, it is not so critical to model LBT or not in the eLAA performance requirements. 
Furthermore, as what we have observed in downlink LBT model, it takes tremendous time to converge on the LBT model. For the UL LBT model, it may couple with downlink LBT. It is really challenge to have a good model without extensive discussion. If we can avoid the LBT model, we prefer not to model LBT in uplink performance requirements. 
[bookmark: _Toc478164254][bookmark: _Toc478164811][bookmark: _Toc478165664][bookmark: _Toc481056008][bookmark: _Toc481156541][bookmark: _Toc477901284]For simplicity, UL LBT is not modelled for eLAA PUSCH demodulation performance 
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In this paper, we share our view on the open issues for eLAA PUSCH, we have the following observations: 
Observation 1	The performance for five, two and one interlace is very similar
Observation 2	It may be not feasible to verify whether eNB have implemented multiple-PRBs joint channel estimation or not

Thus, we propose:
Proposal 1	It is not necessary to have dedicated test purposes for multiple-PRB joint DM-RS channel estimation performance in eLAA PUSCH test.
Proposal 2	One interlace allocation is slightly preferred for eLAA PUSCH performance test
Proposal 3	For simplicity, UL LBT is not modelled for eLAA PUSCH demodulation performance
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