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[bookmark: _Ref298777854]Introduction
In this paper, the general setup for LAA demodulation is further discussed, and our view on some open issues are also shared. 
System setup for LAA demodulation
Bandwidth combination
For the bandwidth combination, in RF, the following combinations have been approved for LAA in RAN4#77 meeting:
· Some CA combinations including B46 up to 2CC (e.g. CA_1A-46A) [1]
· CA_1A-46C [2]
· CA_1A-46D [3]
· CA_1A-46E [4]
· CA_3A-46C [5]
· CA_3A-46D [6]
· CA_3A-46E [7]
Based on this approved combination, we can see that up to 4 LAA Scells can be configured. In principle, the performance requirements shall cover up to 4 LAA Scells. However, due to time reason, in RF part, only one primary cell and one LAA Scell can be configured in Rel-13. In order to resolve this issue, we can reuse the traditional way for the band which is release independent. For release independent requirements, performance requirements for multiple LAA Scells can be specified in Rel-14 but are defined as release-independent performance requirements in 36.307 [11]. It means UEs that conform to Release 13 and support multiple Scells shall support the requirements defined in Rel-14 for multiple LAA Scells. Hence, we prefer to have the following proposal regarding the bandwidth configuration:
Proposal 1: 
· The performance requirements are defined based on one primary cell and one LAA Scells in Rel-13, and 
· The performance requirements for multiple LAA Scells (at least up to 4 LAA Scells) will be defined in Rel-14, and 
· UEs that conform to Release 13 and support multiple LAA Scells shall support the corresponding requirements defined in Rel-14, which will be captured in 36.307. 
CRS structure configuration
According to the agreements in [9], we have the following agreements:
· MBSFN subframe configuration
· Option 1: 
· MBSFN subframe is not configured  for CRS-based transmission mode
· MBSFN subframe is configured in subframes 1,2,3,4,6,7,8,9 for DMRS-based transmission mode 
· Option 2
· MBSFN subframe is not configured for both CRS-based and DMRS-based transmission mode
Since MBSFN configuration is more challenge for UE implementation, in Rel-13, we are fine to start from non-MBSFN configuration for both CRS-based transmission scheme and DMRS-based transmission scheme. 

Antenna configuration
For antenna configuration, we have the following agreements [9]:
· Antenna configurations and correlation matrix:
· Option 1: 2x2 Low and 4x2 Low;
· Option 2: only 2x2 Low
· Other options are not precluded
· Note: the antenna configuration for different test case may be different.
For antenna configuration, 2x2 can be set as a basic setup. It can be used for both (e)PDCCH demodulation and PDSCH demodulation.  For 4x2 case, more and more operators want to have. It is better to have at least one test case to cover 4x2 cases as well. In order to reduce the test number, one possible way to cover 4x2 case is to introduce 4x2 case for one PDSCH transmission mode, for example TM4 case. 
Proposal 2: 2x2 Low can be set as the basic setup for all demodulation and CSI, and it is better to have one PDSCH test case to cover 4x2 Low case (i.e., TM4).
Transmission mode
According to the agreements of [9], for the transmission mode, we have:
· Transmission schemes of unlicensed carrier
· Option 1: 
· TM3 for CRS-based transmission scheme
· TM9 for DMRS-based transmission scheme
· Option 2: 
· TM3 and TM4 for CRS-based transmission scheme 
· TM3 and TM4 for different antenna configuration
· TM9 for DMRS-based transmission scheme
· Other options are not precluded 
For RAN4, one option is to cover all the transmission modes; another option is prioritize some transmission modes. Since CRS-based transmission and DMRS-based transmission mode have fundamental different demodulation procedure. Hence, both CRS-based transmission and DMRS-based transmission scheme shall be covered in LAA demodulation. Further, for CRS-based transmission scheme, as a minimum set, it is better to cover both close loop MIMO transmission scheme and open loop scheme. For close loop MIMO transmission scheme, we can consider TM4 as the baseline. For open loop MIMO transmission scheme, we can consider TM3.  
Proposal 3: For CRS-based transmission schemes, TM3 is configured for 2x2 case and TM4 is configured for 4x2 case; For DMRS-based transmission scheme, TM9 is configured for 2x2. 
Frequency offset and timing error, and synchronization
For frequency offset and timing error, we have two options:
· Option 1: [750]Hz,  [30.26]μs
· Option 2: 200 Hz, 3 us
One issue about the defer time due to slot duration mismatch with LTE basic time unit was raised in last meeting. According to RAN1 specification, the defer time shall be adjusted to match the LTE boundary. Hence, we can omit the impact of this issue for the frequency offset and time error modeling. 
In legacy CA performance requirements, the time offset between PCell and any SCell is 30usec, as shown in Table 8.2.1.1.1-6 of 36.101 and which is captured as Table 1. As a start point, we can reuse the time error in LAA test. 
[bookmark: _Ref447096333]Table 1: Minimum performance (FRC) based on single carrier performance for CA with 3DL CCs 
	Test num.
	CA Band-width combination
	Requirement
	UE category

	1
	3x20MHz
	As specified in Table 8.2.1.1.1-5 per CC
	≥5

	2
	20MHz+20MHz+15MHz
	As specified in Table 8.2.1.1.1-5 per CC
	≥5

	3
	20MHz+20MHz+10MHz
	As specified in Table 8.2.1.1.1-5 per CC
	≥5

	4
	20MHz+15MHz+15MHz
	As specified in Table 8.2.1.1.1-5 per CC
	≥5

	5
	20MHz+15MHz+10MHz
	As specified in Table 8.2.1.1.1-5 per CC
	≥5

	6
	20MHz+10MHz+10MHz
	As specified in Table 8.2.1.1.1-5 per CC
	≥5

	7
	15MHz+15MHz+10MHz
	As specified in Table 8.2.1.1.1-5 per CC
	≥5

	8
	20MHz+10MHz+5MHz
	As specified in Table 8.2.1.1.1-5 per CC
	≥5

	9
	20MHz+15MHz+5MHz
	As specified in Table 8.2.1.1.1-5 per CC
	≥5

	NOTE 1: 	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3
NOTE 2:	30usec timing difference between PCell and any SCell is applied in inter-band CA case, where PCell can be assigned on any CC.



For the frequency error, according to RF requirements, the frequency error for each CC is +/-0.1ppm for local area BS, hence, we can use +/-0.2 ppm as the frequency offset between different carriers. Hence, it is reasonable to use Option 1 for the frequency offset and time error. 
Proposal 4: The frequency offset between carriers can be 750 Hz and the time offset between PCcell and LAA Scells is 30.26 usec. 
Handling for UE capability for partial subframe
For the handling of full, Initial and end partial SF, RAN4 have two options:
· Option1: Full subframe
· Option2: [Initial paritial subframe] + full frame + ending partial subframe
[bookmark: _GoBack]If option 1 is used, it means RAN4 have no way to verify the UE capability about the initial partial subframe and ending partial subframe. While the capability for initial partial subframe and ending partial subframe is important to achieve good LAA performance. Hence, we prefer to have option 2. More specifically, for UE supporting initial subframe, in the test, the subframe configuration is 
Initial paritial subframe + full frame + ending partial subframe
For UE which cannot support initial subframe, in the test, the subframe configuration is:
full frame + ending partial subframe
Proposal 5: [Initial paritial subframe] + full frame + ending partial subframe is configured in the test. 
Conclusion
In this paper, we give our view on general test setup and also discuss the requirements applicability for LAA demodulation. We have the following proposals:
Proposal 1: 
· The performance requirements are defined based on one primary cell and one LAA Scells in Rel-13, and 
· The performance requirements for multiple LAA Scells (at least up to 4 LAA Scells) will be defined in Rel-14, and 
· UEs that conform to Release 13 and support multiple LAA Scells shall support the corresponding requirements defined in Rel-14, which will be captured in 36.307. 
Proposal 2: 2x2 Low can be set as the basic setup for all demodulation and CSI, and it is better to have one PDSCH test case to cover 4x2 Low case (i.e., TM4).
Proposal 3: For CRS-based transmission schemes, TM3 is configured for 2x2 case and TM4 is configured for 4x2 case; For DMRS-based transmission scheme, TM9 is configured for 2x2. 
Proposal 4: The frequency offset between carriers can be 750 Hz and the time offset between PCcell and LAA Scells is 30.26 usec.
Proposal 5: [Initial paritial subframe] + full frame + ending partial subframe is configured in the test. 
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