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1. Introduction
In Rel-13, RAN4 specified PDSCH/PDCCH demodulation tests and CQI test for LAA with one cell in licensed band and one LAA SCell in unlicensed band. As RAN4 extends LAA CA configuration to multiple cells in both licensed and unlicensed band, RAN4 started discussion on LAA demodulation test with multiple and LAA SCells in RAN4 #80bis. In this contribution, we provide our view on high level framework for LAA performance requirements with multiple LAA SCells. 
2. Discussion

2.1. CA configuration for LAA
In Rel-14, RAN4 RF defined many CA configurations with LAA SCell as shown in table 1. Note that CA configuration in table 1 is an example and are not exhaustive lists. 
Observation 1. CA configuration with LAA SCells are defined up to 5 CCs with all possible combinations of number of CCs in licensed band and unlicensed band. 
Table 1. CA configurations with LAA SCells

	Number of total CCs
	Number of CCs in licensed band
	Number of CCs in unlicensed band
	Example

	5
	1
	4
	CA_1A-46E

	
	2
	3
	CA_1A-7A-46E

	
	3
	2
	CA_1A-7A-5A-46C

	4
	1
	3
	CA_1A-46D

	
	2
	2
	CA_40C-46C

	
	3
	1
	CA_40D-46A

	3
	1
	2
	CA_1A-46C

	
	2
	1
	CA_1A-5A-46A

	2
	1
	1
	CA_1A-46A


2.2. Test purpose
In Rel-13 LAA WI, RAN4 specified following tests for UE demodulation and CSI performance. These tests are defined with PCell in licensed CC and one LAA SCell in unlicensed CC. 
· TM4 PDSCH demodulation test with 4 Tx antenna (8.2.4.1)

· TM9 PDSCH demodulation test with 2 Tx antenna (8.3.3.1)

· PDCCH demodulation test with 2 Tx antenna (8.4.3.1)

· CQI definition test for TM3 with PUSCH 3-0 reporting mode (9.2.6)

· CQI definition test for TM9 with PUSCH 3-1 reporting mode (9.2.7)

RAN4 first needs clarify the purpose of extending LAA performance tests to CA configuration with multiple LAA SCells. Given that all essential UE implementation and performance aspects for LAA DL reception can be verified by demodulation and CQI test with 2 CC CA configuration, we need to agree on what extra test coverage we can achieve by extending tests to CA configuration with 2 or more LAA SCells. In our view, the most important test purpose is to verify that UE can perform independent LAA burst detection on each LAA CC. We can assume that other aspects of UE receiver implementation like PDSCH and PDCCH demodulation and CQI feedback are so basic that we don’t need to verify them again in CA configuration with multiple LAA SCells. 
Proposal 1. RAN4 should verify that UE can perform independent LAA burst detection on each LAA CC when multiple LAA SCells are activated. 

For the stated test purpose, it would be sufficient to extend only TM4 PDSCH demodulation test to multiple LAA SCells. TM4 demodulation test on multiple LAA SCell can verify LAA burst detection on each CC. PDCCH demodulation functionality and PMI feedback performance on each CC can be also covered by TM4 demodulation test. 
Proposal 2. Extend TM4 PDSCH demodulation test to CA configuration with multiple LAA SCells. 
2.3.  How to extend CCs
In [2], we provided preliminary analysis on how to extend CA configuration for LAA demodulation test. Ran4 can consider following options. 
· Option 1: Extend CCs only in unlicensed band while keeping one CC in licensed band
· Option 2: Extend CCs both in licensed and unlicensed band
We believe that extension to multiple licensed CCs is unnecessary since demodulation performance of licensed CCs are separately covered by existing CA demodulation tests for licensed CCs. It should be noted that purpose of CA demodulation test is mainly functionality check in the first place and main test purpose of LAA CA demodulation test with multiple LAA SCells is to verify independent LAA burst detection on each CC. With that test purpose in mind, it would be sufficient to consider extending LAA CA demodulation tests only multiple CCs in unlicensed band. 
Proposal 3. Extend LAA demodulation test by configuring multiple CCs only in unlicensed band while keeping one CC in licensed band.

2.4. Burst transmission model
RAN4 introduced LAA burst transmission model as specified in B.8 of 36.101. Burst transmission model is defined to mimic PDSCH transmission in LAA SCell subject to LBT while avoiding TE implementation of actual LBT operation. Burst transmission model is essential to LAA demodulation test since first test purpose of LAA demodulation test is to verify that UE’s burst detection performance. 
When UE is configured with multiple LAA SCells, there is no guarantee that burst transmission in different LAA SCells are transmitted on the same subframe. Therefore, UE should perform burst detection on each CC independently. In order to verify such UE functionality, CA demodulation test for LAA should be configured with independent burst transmission on different LAA CCs. 
Proposal 4. Configure independent LAA burst transmission model in different LAA CCs.

2.5. 10MHz system bandwidth

In Rel-14, RAN1 agreed support of 10MHz system bandwidth in LAA SCell with following constraint. 
LAA with a 10 MHz bandwidth shall not be used on a carrier where the absence of IEEE 802.11 technologies cannot be guaranteed on a long term basis (e.g., by level of regulation) unless additional work on channel access is agreed and completed in RAN1 to ensure fair coexistence with IEEE 802.11 technologies.

In RAN4 RF, separate BCS (bandwidth combination sets) for band 46 was specified to support 10MHz bandwidth as shown in table 2. We can observe that CC with 10MHz bandwidth also supports 20MHz bandwidth.  
Proposal 5. It is not necessary to define LAA demodulation test with 10MHz system bandwidth since all LAA CCs support 20MHz system bandwidth. 
Table 2. Bandwidth combination for LAA band 6
	CA_46C
	20
	10, 20
	
	
	
	40
	1

	
	10, 20
	20
	
	
	
	
	

	CA_46D 4
	20
	20
	20
	
	
	60
	0

	
	20
	20
	10, 20
	
	
	60
	1

	
	10, 20
	20
	20
	
	
	
	

	CA_46E 4
	20
	20
	20
	20
	
	80
	0


3. Conclusions

In this contribution, we provide our view on high level framework for LAA performance requirements with multiple LAA SCells. Our observations and proposals are 

Observation 1. CA configuration with LAA SCells are defined up to 5 CCs with all possible combinations of number of CCs in licensed band and unlicensed band. 

Proposal 1. RAN4 should verify that UE can perform independent LAA burst detection on each LAA CC when multiple LAA SCells are activated. 

Proposal 2. Extend TM4 PDSCH demodulation test to CA configuration with multiple LAA SCells. 

Proposal 3. Extend LAA demodulation test by configuring multiple CCs only in unlicensed band while keeping one CC in licensed band.

Proposal 4. Configure independent LAA burst transmission model in different LAA CCs.

Proposal 5. It is not necessary to define LAA demodulation test with 10MHz system bandwidth since all LAA CCs support 20MHz system bandwidth. 
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