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1. Introduction
In RAN4 #78bis, RAN4 had mainly discussion on LAA performance requirement test configuration and LAA LBT TX models. Two WFs in [1,2] were agreed in RAN4#78bis. In this contribution, we provide further discussion on preferences and issues for LAA demodulation performance requirements. 
2. Discussion

In the last meeting, RAN4 agreed to introduce new PDSCH tests in CA mode for Rel-13 LAA. However, many LAA test configuration details remained as open issues. Especially, DL LAA feature has various sub-modes and transmission options, the test case scope may become somewhat large to cover all LAA sub-features and LAA + concurrent features. LAA will be one of premising features to practically improve the data rate in the coming market, RAN4 needs to review carefully all the UE functions to support Rel-13 LAA, while the number of test cases is properly acceptable with avoiding too broad test scopes due to the concurrent features consideration.
First of all, LAA has partial subframe configuration. The initial and partial subframes are defined with specific UE capabilities of 
4.3.23.4
endingDwPTS-r13

This field defines whether the UE supports reception ending with a subframe occupied for a DwPTS-duration on LAA cell(s) as described in [17][22]. This field is only applicable if the UE supports downlink LAA operation.
4.3.23.5
secondSlotStartingPosition-r13

This field defines whether the UE supports reception of subframes with second slot starting position on LAA cell(s) as described in [17][22]. This field is only applicable if the UE supports downlink LAA operation.
Therefore full, and initial/ending partial subframe support must be tested explicitly depending on the UE capabilities. In the last meeting, the WF[1] asked preferences including control channel tests as

· Full, Initial and end partial SF to be tested

· Option1: Full subframe

· Option2: [Initial paritial subframe] + full frame + ending partial subframe

· (e)PDCCH performance verification:

· Option 1: Explicitly

· Option 2: Implicitly verify the (e)PDCCH performance via PDSCH tests

Here, we share our test preferences on the partial subframes
Proposal 1 : All testcase sets are essential for PDSCH or (e)PDCCH. 

- Test 1 : Burst transmission with full subframe
      - Test 2 : Burst transmission with partial initial subframe
      - Test 3 : Burst transmission with partial ending subframe

· If either Test 2 or Test 3 is applied with supportive UE capability, Test 1 can be skipped.

· Alternatively, PDSCH and (e)PDCCH performance tests can be defined with separate UE capabilities to reduce the total number of testcases.  (i.e Test 1 for PDSCH tests, Test 2 for (e)PDCCH )

Since the LAA performance discussion has just started to be investigated, first of all RAN4 study on front-end tracking with burst signal is proritized in terms of performance robustness. In the meantime, LAA TM9 with MBSFN subframe is also interesting since it is very similar as a lean carrier design. Perhaps, LAA can become a model of  advanced reference signal allocations for further network. However, we admit it creates another domain of UE implementation challenge. There is a separate MBSFN subframe testcase just introduced in Rel-13, we don’t think performance wise there is not significant interests. In fact, RAN4 cannot introduce all TM9 tests with MBSFN concurrent features. Also, we note that MBSFN is supposed to improve coding rate by removing CRS redundancy, but the front-end tranking, PDCCH performances are impacted. Moreover, CRS is important for burst signal detection. With the MBSFN 8 SF configuration, if the UE misses burst signal detection in SF0, then the next chance is likely to happen in SF5. In this case,  burst transmission may just end up with consecutive error from SF0 to SF4.

 MBSFN subframe configuration

· Option1 : MBSFN subframe is not configured
· Option2: MBSFN subframe is configured for DMRS-based transmission mode  
Proposal 2 : There is already a separate TM9+MBSFN subframe testcase just introduced in TEI-13 as RAN4 agreed in RAN4#78bis. MBSFN function supported by a LAA UE does not need to be additioanlly tested.
Regarding the test transmission modes, as reviewing the LAA UE behaviors between TM3 and TM4, we don’t see significant differences in term of the burst signal receiving procedures. OL-MIMO and CL-MIMO performance study in LAA deployment is regarded as additional interests, we propose to first focuse on TM3 and TM9 testcases. If needing to study different antenna configuration we prospose to study transmission mode as below :

· DRS configuration: with DMTC period 80ms

· For PCell, to save the simulation efforts, the following existing test cases may be used if needed

· TM3 rank-2, EVA70, 2x2 Low, 16QAM ½

· TM4 rank-2, EVA5, 4x2 Low, 16QAM ½

· TM3 rank-2, EVA70, 2x2 Low, 16QAM ½

· For the LAA SCell 

· Option 1: TM3 4x2, TM9 2x2(Qualcomm)

· Option 2: TM3 2x2, TM9 4x2(Intel and LGE, Qualcomm)

· Option 3: TM3 2x2, TM4 4x2, TM9 2x2 (Ericsson, Huawei)

Proposal 3 : We propose to study based on transmission modes as the legacy CA tests
· PCell TM3 rank-2, EVA5, 2x2 Low, 16QAM ½
· SCell TM3 2x2, 
· SCell TM9 4x2

LAA is a feature based on CA. As indicating from the feature name of  “Licensed-Assisted Access”, the feature itself is defined with at least one licenced band. It makes more sense to assume CA environments for the LAA UE tests. Also the UE RRM/CSI measurement report must be done by PCell uplink grant. In WF [1], the CA study options are listed as

· Follow per-CC approach similar as that used for 3DL CA demodulation tests.
· Performance verification:
· Option 1: for LAA SCell only
· Option 2: for LAA Scell(s) and PCell
· The performance requirements are band agnostic and band combination agnostic. 
By  configure the LTE PCell, the LAA UE is supposed to receive the LAA SCell configurations as well as coarse synchronization frequency / timing references. We prefer option 2 to study LAA CA usecases. To our understanding on the options, it implies Performance verification for only LAA SCell(s) with PCell configuration.   We  believe there is no need to evaluate PCell performance seperatly in the  LAA CA scenarios.

Proposal 4 : We propose CA configurations for LAA UE tests as

· 2CA test : one PCell and one SCell with scheduling PDSCH in both PCell and SCell.

· Self-carrier PDSCH scheduling

About the performance metric, the relative throughput threshold can be reused in the final table of TS36.101. RAN4 has used a test point for 70% throughput, which is a relative performance metric. However, the maximum throughput is defined with a fixed value in FRC tables in the all legacy tests. RAN4 has not used relative or variant maximum throughput before. Moreover, if the maximum throughput is random variable, we has a question how much variance of the maximum throughput we allow. Also, for performance comparison, the absolute throughput is important to make clear alignment.
· Reuse relative throughput (TP)

· 70% TP as starting point. 

· Relative throughput is the ratio of the throughput values per component carrier to the sum of the nominal maximum throughput values per component carrier.
Proposal 5 : The final performance througput requirement is 70% TP as the legacy. However, it would be very desirable to make the requirement with a absolute maximum throughput value. The relative performance comaprision is possible, since the maximum throughput is absolute and identical.
About CSI tests, RAN4 has agreed to introduce a test for LAA CQI measurement. WF [1] has captured the discussion as 

· CQI feedback mode: 

· Aperiodic CQI test

· Periodic CQI test is FFS

· One CSI test for CRS based transmission scheme and one CSI test for DMRS based transmission scheme for the corresponding CQI feedback mode

· Transmission mode

· Baseline: TM3 (CRS based CSI measurement) and TM9 (CSI-RS based)

· If any issues is identified for TM3, TM2 may be selected

· Test methodology

· Two power levels with interference level constant

· Channel model

· Static channel model is used

· Feedback mode

· TM3 PUSCH 3-0

· TM9 PUSCH 3-1

· The following test metrics may be used:

· Reported CQI distribution

· BLER metric

· Delta CQI for the feedback for different power level

· Other test metric are not excluded

· Other issues

· Transmission model for each burst is FFS

About the periodic CSI feedback for LAA, a concern has raised in the meeting since periodic reporting mechanism is not clearly defined with LAA. Basically, a LAA UE cannot measure and report CSI periodically with the burst transmission. 
Proposal 6 : Not introduce LAA peridic testcase. The usecase must be clarified further.
Proposal 7 : Introduce one CRS-TM LAA aperidic CQI reporting testcase, and one DMRS-TM LAA aperidic CQI reporting testcase.

A goal of the CQI test is to screen that a LAA UE does not take average across burst trasnmissions. Therefore, the two levels of TX power can be used for the purpose. With the two level TX power under a static channel, intermediate CQI measurement should not appear if the UE does not take averaging over CQI measurement. Delta can be defined for the two levels of power. And the range of intermediate CQI measurement also can be defined with the Delta.

Proposal 8 : We prefer to use delta CQI for the feedback for different power level. With the two level TX power under a static channel, intermediate CQI measurement should not appear if the UE does not take averaging over CQI measurement. Delta can be defined for the two levels of power. 

3. Burst Transmission Model

Multiple proposals for burst transmission model were discussed in RAN4 #78bis and following options were captured in WF [3] as candidates for further investigation. 
· Option 1: random burst model
· Select the number of subframes randomly from {1,3,5,8} with equal probability

· If initial partial subframe is supported by UE, select start symbol for initial subframe randomly from {0, 7} with equal probability. Otherwise, start symbol of initial subframe is always 0. 

· If end partial subframe is supported by UE, select number of OFDM symbols in end subframe randomly from {3,6,12,14} with equal probability. Otherwise, end subframe always has 14 OFDM symbols. 

· If the said decided burst format is not valid according to RAN1 specification, the number of subframes will be re-selected until a valid burst format is selected

· At the end of each transmitted/muted burst

· TE determines burst format

· TE generates a uniform random variable from [0, 1]

· If random variable is less than p=[0.5]

· If both end subframe of previous burst and initial subframe of new burst is full subframe, start burst transmission after deferring one subframe

· Otherwise, start transmission from the latest start symbol determined from the determined burst format

· Otherwise, mute burst transmission

· Muting duration is same as number of subframe for determined burst format

· Option 2: pattern based model
· Transmitting burst periodically with a fixed periodicity and the fixed test duration is selected randomly.

· Fixed burst transmission length

· Fixed total transmitting TB sizes within on Burst

· Sweep the burst patterns in order or randomly select pattern for each periodicity

Option 1 has the benefit of fully emulating randomness of LAA burst transmission. Concern from proponents of option 2 is that, with option 1, the final metric of the requirement is specified in terms of absolute throughput number, but the maximum throughput must be defined with absolute throughput. Our view is that RAN4 can still specify performance requirement in terms of absolute throughput FRC as the legacy method. 
If the burst transmission of a serving cell is random, both the total data amount and the transmission time become random variable. In in order to find the final user throughput as the proposed matric, a simulator or a test equipment must track total time and total amount of data based on the randomness. In fact, this kind of randomness for a serving cell configuration is new in the RAN4 tests.
Observation 1 : In RAN4 tests, random bit payload for a serving cell have not configured before.  For more intuitive performance analsys, it is convenient to configure serving cell payload amount in a numerically calculatable manner.

Proposal 9 : We prefer to set burst transmission sets and randomly select one of them. One contrain in constructing a burst pattern is the number of transmitted subframes are equal among the burst patterns as option 2.

4. Conclusions

In this contribution, we provided further discussion on open issues for LAA demodulation performance requirements. Our proposals are 

Proposal 1 : All testcase sets are essential for PDSCH or (e)PDCCH functional and performance verification based on LAA UE capabilities. 

- Test 1 : Burst transmission with full subframe
      - Test 2 : Burst transmission with partial initial subframe
      - Test 3 : Burst transmission with partial ending subframe

· If either Test 2 or Test 3 is applied with supportive UE capability, Test 1 can be skipped.

· Alternatively, PDSCH and (e)PDCCH performance tests can be defined with separate UE capabilities to reduce the total number of testcases.  (i.e Test 1 for PDSCH tests, Test 2 for (e)PDCCH )

Proposal 2 : There is already a separate TM9+MBSFN subframe testcase just introduced in TEI-13 as RAN4 agreed in RAN4#78bis. MBSFN function supported by a LAA UE does not need to be additioanlly tested.
Proposal 3 : We propose to study based on transmission modes as the legacy CA tests

· PCell TM3 rank-2, EVA5, 2x2 Low, 16QAM ½
· SCell TM3 2x2, 
· SCell TM9 4x2

Proposal 4 : We propose CA configurations for LAA UE tests as

· 2CA test : one PCell and one SCell with scheduling PDSCH in both PCell and SCell.

· Self-carrier PDSCH scheduling

Proposal 5 : The final performance througput requirement is 70% TP as the legacy. However, it would be very desirable to make the relative requirement with a absolute maximum throughput value. The relative performance comaprision is possible, since the maximum throughput is absolute and identical.

Proposal 6 : Not introduce LAA peridic testcase. The usecase must be clarified further.

Proposal 7 : Introduce one CRS-TM LAA aperidic CQI reporting testcase, and one DMRS-TM LAA aperidic CQI reporting testcase.

Proposal 8 : We prefer to use delta CQI for the feedback for different power level. With the two level TX power under a static channel, intermediate CQI measurement should not appear if the UE does not take averaging over CQI measurement. Delta can be defined for the two levels of power. 
Observation 1 : In RAN4 tests, random bit payload for a serving cell have not configured before.  For more intuitive performance analsys, it is convenient to configure serving cell payload amount in a numerically calculatable manner.

Proposal 9 : We prefer to set burst transmission sets and randomly select one pattern within the sets. One contrain in constructing a burst pattern is the number of transmitted subframes are equal among the burst patterns as option 2.
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