
3GPP TSG RAN WG1 Meeting #87                  
      R1-1611703
Reno, USA, 14th - 18th November 2016

Source:
Guangdong OPPO Mobile Telecom

Title:
Evaluation results of channel coding for NR

Agenda Item:
7.1.5.1
Document for:
Discussion and Decision

1. Introduction

In RAN1#86bis meeting, after long time of discussion, some agreements and conclusions on channel coding for NR were made as below:
Agreement:

· The channel coding scheme for eMBB data is LDPC, at least for information block size > X

· FFS until RAN1#87 one of Polar, LDPC, Turbo is supported for information block size of eMBB data <= X

· The selection will focus on all categories of observation, including overall implementation complexity, regardless of the number of coding schemes in the resulting solution (except if other factors are generally roughly equal)

· The value of X is FFS until RAN1#87, 128 <= X <= 1024 bits, taking complexity into account

· The channel coding scheme(s) for URLLC, mMTC and control channels are FFS

Conclusions:
· RAN1 is still encouraged to strive to draw additional observations and conclusions on the performance of channel coding
For large information block size of eMBB, LDPC was adopted, but it is still FFS which scheme would be used for small information block size of eMBB, URLLC, mMTC and control channels. Companies were encouraged to provide more simulation results for additional observations/conclusions and also further agreements. In this contribution, performance evaluation results of the three.
2. Discussion
A flexible HARQ timing mechanism was agreed in the past meetings. According to current agreement, both dynamic and semi-static signaling can be considered for signaling of HARQ timing. The A/N feedback latency could be configured to be small or large according to the UE processing time and other factors (e.g. gap overhead or UL coverage). To allocate A/N resource efficiently for different latency and acquire full flexibility, the resource for A/N feedback can also be explicitly indicated together with the timing. However, it was supported that A/N feedback for multiple DL transmissions in different time can be transmitted in one UL data/control region. Since there may be an amount of UEs scheduled in one time interval, and A/N feedback for data transmission in different time intervals may be reported simultaneously as shown in Fig.1, a number of A/N resources may be reserved in one time interval. Fully explicit indication would result in high control signaling overhead. 
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Fig.1: The example of flexible timing for HARQ-ACK feedback
One solution to reduce the signaling overhead is to indicate the A/N resource independent for each downlink time interval. Nevertheless, since the A/N feedback of a data transmission may be reported in any indicated time interval, a potential collision issue may rise for data in different time intervals. If the active UE number is large, it would be very complex and inefficient for eNB to avoid the collision via scheduling (e.g. associated consideration DL scheduling and A/N timing). To avoid the collision, some HARQ timing correlative factors can be introduced to allocate the A/N resource. For example, the A/N resource can be derived according to an explicit resource indication for data in a time interval (e.g. for DL data 1 in Fig.1) and the HARQ timing (report latency) for the data (e.g. Latency for DL data 1 in Fig.1).
Proposal 1: The HARQ-ACK resource allocation should consider the flexible HARQ timing mechanism.
Proposal 2: The resources for HARQ-ACK feedback can be derived from an explicit resource indication and the timing between data transmission and corresponding A/N feedback (e.g. K1).
3. Conclusions
In this contribution, we analyze the resource allocation mechanism for DL HARQ. The ACK/NACK resource allocation should be designed associated with the timing mechanism. To summarize, we have the following proposals:
Proposal 1: The HARQ-ACK resource allocation should consider the flexible HARQ timing mechanism.
Proposal 2: The resources for HARQ-ACK feedback can be derived from an explicit resource indication and the timing between data transmission and corresponding A/N feedback (e.g. K1).
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