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1   Background
During LAA demodulation requirements discussion in RAN4#80 meeting, great progress was made, but still one remaining issue about the timing error relative of LAA SCell to PCell was left, currently companies still have different views:

· Timing error
· Option 1: 30us
· Option 2: 3us
· Option 3: 0us
In this contribution, we further share our consideration on it. Also we share our considerations about some issues found during the simulation.
2   Discussion
2.1   Timing error
During RAN4#80 LAA discussion, companies have very strong concern about the 750Hz frequency offset although it is calculated by considering that 2GHz PCell and 5.5GHz LAA Cell which is the middle frequency for the existing Band 46 and 0.1ppm absolute frequency error, and reuse the existing 30usec timing difference between PCell and any SCell applied in inter-band CA case. As a compromise, 200Hz frequency offset and 3us or 30us timing error were suggested, but for the timing error, still diversity views were shown.
LAA is introduced for the dramatically increased MBB traffic and plentiful unlicensed spectrum below 6GHz, the 5GHz Band 46 is specified for LAA, LAA targets the carrier aggregation operation in which one or more SCells operate in the unlicensed spectrum. the LAA SCells should act as regular SCells and are limited to downlink transmissions in release 13. Currently the following CA combinations are specified in Rel-13: CA_1-46, CA_2-46, CA_3-46, CA_4-46, CA_7-46, CA_41-46, and CA_42-46. For the higher frequency of Band 46, the LAA SCell is mainly deployed in small cells, there are four deployment scenarios defined for LAA in TR 36.889 which encompass both co-location and non-co-location between licensed and unlicensed carriers. For the non-co-location scenario, there is propagation delay difference between PCell and SCell, to preclude the bad UE behavior, i.e., UE can only conduct timing and frequency tracking on PCell and adjust fixed offsets to determine the timing and center frequency for LAA SCell, the basic frequency offset and timing error for non-co-location scenario should be satisfied.
· Proposal 1: The LAA demodulation performance requirements with the frequency offset and timing error tracking verification for non-co-location deployment scenario should be covered.
Considering both co-location and non-co-location deployment scenario for LAA, and as compromise for the arguments in RAN4#80, maybe two options can be selected, 200Hz frequency offset and 0us timing error are defined for co-location and 200Hz frequency offset and 30us timing error are defined for non-co-location.
· Proposal 2: Set two options of (200Hz, 0us) and (200Hz, 30us) frequency offset and timing error for LAA UE supporting co-location and non-co-location scenario respectively in LAA UE demodulation requirements. And if UE does not support any inter-band CA, apply (200Hz,0us) for the test; otherwise apply (200Hz, 30us) frequency offset and timing error.
2.2   Simulation issues
During the simulations, we think that some handlings need to be aligned. In the test parameters for LAA PDSCH performance requirements, there are 8 HARQ process and maximum 4 HARQ transmissions, for the initial partial subframe and ending partial subframes with DwPTS 6/9/12/14 symbols, during the retransmission, maybe the full subframes TB size in initial transmission need to be retransmitted in those partial subframes, but the available REs used for transmission are not enough, how to handle such retransmission, maybe there are several ways, such as discard this larger TB retransmission and start a new smaller TB transmission, or delay to next full subframes transmission and give up the current partial subframe transmission chance, or just try to transmit as much as possible TB bits as normal full subframes handling, different solutions maybe cause different PDSCH throughput.

Proposal 3: Aligned methods of handling retransmission of full subframes TB size in those partial subframes need to be defined with three possible options:
Option 1: Discard this larger TB retransmission and start a new smaller TB transmission;

Option 2: Delay to next full subframes transmission and give up the current partial subframe transmission chance;

Option 3: Try to transmit as much as possible TB bits as normal full subframes handling.

As per the core specification, we know that DRS is consist of 12 OFDM symbols within one non-empty subframes for FS3, and simultaneous transmission of a DRS and PDSCH/PDCCH may occur in subframes 0 and 5 only, so we only need to consider subframes 0 and 5 for PDSCH/PDCCH performance simulations. The PSS/SSS shall be transmitted only if the corresponding subframe is non-empty and at least 12 OFDM symbols are transmitted. In such case, for initial partial subframe, ending partial subframes with DwPTS length 6 and 9 symbols, we do not need to consider PSS/SSS during the binary channel bits calculation.
Proposal 4: The binary channel bits defined in LAA PDSCH FRC need to be corrected considering the PSS/SSS transmission in non-empty subframes with different OFDM symbol numbers.

3   Conclusion / Proposals
In this contribution, we further give our view about the frequency offset and timing error in LAA, and our proposal is:

· Proposal 1: The LAA demodulation performance requirements with the frequency offset and timing error tracking verification for non-co-location deployment scenario should be covered.

· Proposal 2: Set two options of (200Hz, 0us) and (200Hz, 30us) frequency offset and timing error for LAA UE supporting co-location and non-co-location scenario respectively in LAA UE demodulation requirements. And if UE does not support any inter-band CA, apply (200Hz,0us) for the test; otherwise apply (200Hz, 30us) frequency offset and timing error.
· Proposal 3: Aligned methods of handling retransmission of full subframes TB size in those partial subframes need to be defined with three possible options:

· Option 1: Discard this larger TB retransmission and start a new smaller TB transmission;

· Option 2: Delay to next full subframes transmission and give up the current partial subframe transmission chance;

· Option 3: Try to transmit as much as possible TB bits as normal full subframes handling.

· Proposal 4: The binary channel bits defined in LAA PDSCH FRC need to be corrected considering the PSS/SSS transmission in non-empty subframes with different OFDM symbol numbers.
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