3GPP TSG RAN WG1 Meeting #88bis                       R1-1704837
Spokane, USA 3rd - 7th April 2017
Agenda Item:
7.2.2.1
Source: 
LG Electronics

Title: 
Discussion on multiple starting and ending positions for LAA DL
Document for:
Discussion and decision
1. Introduction

In RAN#75 meeting [1], the proposal for enhancing Rel-13 and Rel-14 licensed-assisted access (LAA) operation was approved as Rel-15 LTE work item. According to the work item description document [2], the scope to be discussed in RAN1#88bis is as follows:
· Specify support for multiple starting and ending positions in a subframe for UL and DL on SCell with Frame structure type 3.

In this contribution, we provide our views on multiple starting and ending positions in a DL subframe for LAA.
2. Discussion
In order to support more starting or ending positions in a DL subframe than positions allowed in Rel-13 LAA, we should consider at least followings.

· DL throughput enhancement

· Reduction of potential reservation signal transmission
· Backward compatibility or coexistence with Rel-13 LAA and Rel-14 eLAA

· eNB complexity to prepare PDCCH and PDSCH

· UE complexity for PDSCH reception
Based on those aspects, we propose more details on DL initial and ending partial subframes in Section 2.1 and 2.2, respectively.
2.1. Starting positions in a DL subframe

We understand that one motivation to allow multiple starting positions in a DL subframe is to reduce the potential reservation signal transmission. Then, one way could be to simply limit the maximum length of reservation signal (e.g., 1 symbol).

The alternative way would be to support additional starting position(s) in a DL subframe other than slot boundaries already allowed in Rel-13 LAA. However, in Rel-13 LAA discussion, even though supporting multiple starting points can lead to considerable DL throughput enhancement, there were severe concerns both at eNB and UE sides. For instance, eNB may have to prepare multiple control channels and multiple data channels according to potential starting positions and UE may need to keep trying to decode PDCCH from multiple candidate starting positions. As a compromise, only one additional starting position (2nd slot boundary) in a DL subframe was supported for Rel-13 LAA and it is configurable by eNB and optional feature for UE. Referring to our paper [3], full flexible starting points (i.e., OFDM symbol level) can achieve about 4% performance gain compared to limited flexible starting points (i.e., 2 or 4 OFDM symbols), while limited flexible starting points can provide around 5 % performance gain compared to no flexibility case (i.e., only subframe boundary is allowed). Therefore, we need to identify the benefit for multiple starting positions in a DL subframe and consider limited additional starting points (e.g., symbol 4 and 11 including CRS as shown in Fig. 1) even if additional starting points in a DL subframe are allowed.
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Figure 1. Example of DL subframe

2.2. Ending positions in a DL subframe

In Rel-13 LAA, DL ending partial subframe can have the same duration with DwPTS, i.e., 3/6/9/10/11/12 OFDM symbols. In our view, this granularity seems sufficient to obtain flexibility to fill the maximum channel occupancy time. Therefore, further investigation or analysis on the necessity should be done in the first step before introducing more ending positions other than DwPTS.
Additionally, in order to allow additional ending positions, we should deal with at least following issues.
· Common PDCCH configuration to indicate additional ending positions in the current or next DL subframe

· DM-RS pattern

· TBS determination method

Proposal #1: Need more investigation on whether support of additional starting and ending positions in a DL subframe is beneficial or not.

3. Conclusion
In this contribution, we provided our views on multiple starting and ending positions in a DL subframe for LAA, and proposal is as follows.
Proposal #1: Need more investigation on whether support of additional starting and ending positions in a DL subframe is beneficial or not.
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