3GPP TSG-RAN WG4 #79AH
R4-79AH-0016
Hong Kong, China, 28th – 30th June 2016
Agenda item:
3.2.2
Source: 
Qualcomm Incorporated
Title: 
Remaining issues on LAA PDSCH demodulation performance requirements
Document for:
Discussion
1. Introduction
In RAN4 #78bis, RAN4 had further discussion on LAA performance requirements and WF [1] was agreed. For PDSCH demodulation tests, there are still following open issues. 

· MBSFN subframe configuration: 
· Option1: MBSFN is configured in subframes 4 and 9 for DMRS-based transmission mode   
· Option 2: Not configure MBSFN
· Frequency offset and timing error, and synchronization: 
· Frequency offset and timing error of LAA Scell should be set relative to Pcell
· Option 1: [750]Hz,  [30.26]μs

· Option 2: 200 Hz, 3 us
· For the LAA SCell 
· Option 1: TM4 4x2, TM9 2x2
· Option 2: TM3 2x2, TM4 4x2, TM9 2x2
In this contribution, we provide our view on remaining open issues for LAA PDSCH demodulation performance requirements. 
2. Discussion

2.1. LAA Scell transmission mode
For TM selection for LAA Scell, there was consensus that both CRS and DM-RS TM should be covered. In WF [1], following options were identified for TM and antenna configurations for LAA SCell. 

· Option 1: TM4 4x2, TM9 2x2

· Option 2: TM3 2x2, TM4 4x2, TM9 2x2
In previous meeting, test purposes for LAA demodulation tests are identified as

· Verify the (e)PDCCH/PDSCH performance for bursty DL transmission that can be start at random subframe
· Verify AGC/FTL/TTL tracking loop and CRS channel estimation performance with bursty CRS transmission.
· Verify the (e)PDCCH/PDSCH performance when the channels are in the initial partial subframe if UE support demodulation of initial partial subframe
· Verify the (e)PDCCH/PDSCH performance when the channels are in the end partial subframe
With respect to test purposes, when TM4 test is specified, we can assume that all of identified test purposes were fulfilled for CRS TM. Therefore, specifying additional TM3 test for CRS TM would be redundant. In TM4 test with 4x2 antenna configuration, channel estimation performance for CRS port 0/1 as well as CRS port 2/3 is tested. Considering that core demodulation functionality is same for LAA and non-LAA UE operation, specifying separate TM3 test with 2x2 antenna would be redundant. 
Proposal 1. For CRS TM, introduce only TM4 test with 4x2 antenna configuration. 

For DM-RS TM, it was agreed to introduce TM9 test. For TM9 demodulation test, we need to clarify precoding scheme. We would like to propose TM9 test with random precoding since random precoding is used for most of TM9 PDSCH demodulation test. 
Proposal 2. For TM9 test, employ random precoding with 1 PRG granularity in frequency domain and 1 ms granularity in time domain. 
2.2. MBSFN subframe configuration
In Rel-13 LAA design, MBSFN subframe can be configured by RRC signaling. Purpose of MBSFN subframe configuration is to reduce CRS overhead for DM-RS PDSCH transmission. Since RAN4 already agreed to modify TM9 demodulation test to verify PDSCH demodulation performance in MBSFN subframe, it would be redundant to configure MBSFN subframe also in LAA demodulation test.
On the other hand, as pointed out in [2], RAN1 specification states that “For frame structure type 3, MBSFN configuration shall not be applied to downlink subframes in which at least one OFDM symbol is not occupied or discovery signal is transmitted”. Though MBSFN subframe configuration is RRC configured in a static way, when it overlaps with initial or ending partial subframe or DRS, CRS is still transmitted on all CRS symbols. It would be beneficial to verify this functionality by configuring MBSFN subframes in the test. 
Proposal 3. Configure MBSFN subframe in subframe 4 and 9 in TM9 test.  

2.3. Timing and frequency offset
Since LAA demodulation test is defined as CA demodulation test with PCell in licensed band and LAA SCell in unlicensed band, there can be timing and frequency offset between PCell and LAA SCell. Since practical UE implementation would have separate frequency tracking loop for each serving cell, configuration of frequency offset would have no impact on the test purpose. On the other hand, timing offset between PCell and SCell would have direct impact on UE receiver processing timeline since HARQ ACK/NACK for LAA SCell PDSCH is still transmitted via PUCCH in PCell. Large timing offset would imply reduced receiver processing timeline for PDSCH demodulation and HARQ ACK/NACK transmission. 

However, handling of large timing offset for inter-band CA is already specified in TM1 CA demodulation test. 
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.
Since LAA UE is also required to fulfill CA TM1 demodulation test, we can assume handling of large timing offset is already verified for LAA UE. Also note that, in all other CA demodulation and CSI tests, no timing offset and frequency offset is configured between Pcell and SCell. Therefore, it would be redundant and unnecessary to specify large timing offset and frequency offset in LAA demodulation test. 
Proposal 4. Specify 0us timing offset and 0Hz frequency offset between Pcell and LAA Scell. 
3. Conclusions

In this contribution, we provided our view on remaining issues on LAA PDSCH demodulation test. Our proposals are 

Proposal 1. For CRS TM, introduce only TM4 test with 4x2 antenna configuration. 

Proposal 2. For TM9 test, employ random precoding with 1 PRG granularity in frequency domain and 1 ms granularity in time domain. 

Proposal 3. Configure MBSFN subframe in subframe 4 and 9 in TM9 test.  

Proposal 4. Specify 0us timing offset and 0Hz frequency offset between Pcell and LAA Scell. 
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