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1.
Introduction
One of the objectives for RAN2 in WID [1] is to study whether HARQ feedback is still necessary for single-cell PTM (SC-PTM) transmission. Base on HARQ feedback, eNB can achieve reliability on SC-PTM service by data packet retransmission. In this contribution, we provide our view on supporting HARQ feedback and propose a class level scheme for SC-PTM data retransmission.
2.
Discussion
In Rel.12, eMBMS does not support HARQ and CSI feedback and forced to uses robust MCS for MBSFN transmissions. (due to complexity of coordination between the eNBs within the same MBSFN (Multimedia Broadcast multicast service Single Frequency Network) area for data packet retransmissions.) In SC-PTM, the data packet transmissions are within a single cell. Hence, the coordination is not needed between cells for data packet transmissions. Since one of target service for SC-PTM is mission critical service, high reliability and integrity are required in some use cases such as in public safety usages. It is appealing to provide a link adaptation mechanism to support more reliable data receptions. In the perspective of increase the reliability of data reception, HARQ retransmissions can be applied. Dynamically adjusting modulation coding scheme (MCS) should also be supported to meet the high data rate requirement of some use cases such as video streaming.
Proposal 1: To support HARQ feedback for UE in SC-PTM data transmission.
There are two alternatives on retransmitting data packet:

1. Retransmit data packet via SC-PTM bearer.

2. Retransmit data packet via UE’s individual bearer. 

As the simulation results shown in section 6.2.2 and 6.2.4 of [2], it could be observed that the spectral efficiency of SC-PTM bearer is lower than Unicast bearer (UE’s individual bearer) if there are only few users per cell. It is means that using too much UE’s individual bearers to retransmit data packet will degrade the spectral efficiency. 
The decision of retransmission of data packet on SC-PTM bearer or on UE individual bearer is a tradeoff of between efficiency of radio resources and reliability of transmitting data packet. From radio resource efficiency perspective, UE individual bearer’s radio efficiency is worse than that of SC-PTM bearer. It is because radio resource(s) used on SC-PTM bearer are shared with multiple UEs, but radio resource(s) on UE individual bearer is used for only one UE. From reliability perspective, UE individual bearer has better reliability than SC-PTM bearer. It is because UE individual bearer can be configured with a UE specific MCS, but SC-PTM bearer is only configured with one MCS used for multiple UEs.
In addition, let eNB retransmit data packet to each UE(s), which feedbacked NACK, on each UE’s individual bearer(s) while transmitting new/next data packet on SC-PTM bearer can avoid affecting the data packet reception on SC-PTM bearer. But eNB may not have enough radio resources to retransmit data packet to all of UEs, which feedbacked NACK, via UE individual bearers. In this situation, eNB only can support few UEs to receive retransmitted data packet on their UE individual bearer. 
Observation 1: eNB transmits data packet via UE individual bearer has better reliability than SC-PTM bearer, but at the cost of radio resource(s) efficiency.
We propose that UE has two data packet receiving modes: SC-PTM bearer receiving mode and UE individual bearer receiving mode. In multicast bearer receiving mode, UE receives data packet on SC-PTM bearer. In UE individual bearer receiving mode, UE receives data packet on UE individual bearer. UE will dynamically change receiving mode.
Proposal 1: UE have two data packet receiving modes: SC-PTM bearer receiving mode and UE individual bearer receiving mode.
The switching between two receiving modes has two approaches: UE triggered and eNB triggered.
UE triggered receiving mode change:
Since the radio resources are limited, eNB allow the UE actively request to change receiving mode by considering their BLER. The UE, which BLER is greater than a predefined threshold, can request for switching from SC-PTM bearer receiving mode to UE individual bearer receiving mode. Oppositely, the UE, which BLER is lower than a predefined threshold, can request for switching from UE individual bearer receiving mode to SC-PTM bearer receiving mode. Since the eNB can prevent establishing too much of UE individual bearer by adjusting the BLER threshold, the spectral efficiency degradation can be avoided.
eNB triggered receiving mode change:

Alternatively, the receiving mode change can be triggered by eNB. We propose a class level scheme for guaranteeing some mission critical UE that can always have opportunity to receive retransmitted data packet on UE individual bearer. In class level scheme, eNB announce serving class levels to UE(s). First class is a class guaranteed by eNB to receive retransmitted data packet on UE individual bearer when UE feedbacked NACK. But the remaining classes are not guaranteed. eNB will retransmit data packet to UE(s), not in first class, if eNB have enough radio resources. The priority of having data packet retransmitted from eNB is allocated in ascending order for all non-guaranteed classes. 
As shown in Fig. 1, a threshold of retransmitting data packet via SC-PTM bearer, TM, can be predetermined according to eNB’s radio resources availability. Once eNB received NACK(s), eNB announces retransmission-mode indicator which indicates retransmitting data packet via SC-PTM bearer if the total number of UE which feedbacked NACK greater than the threshold. Otherwise, eNB announces retransmission-mode indicator which indicates retransmitting data via UE individual bearer. At the same time, eNB will also announce retransmit class level, Z. Only the UE(s), which feedbacked NACK, belong to class level number 1 to Z can establish UE individual bearer with eNB for data packet retransmitting. Z is determined by considering the number of UE, which feedbacked NACK, in each class, Ni, and radio resources availability. Were i is the class index.
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Fig.1 Class level scheme of data packet retransmission
Observation 2: eNB can guarantee mission critical UE(s) always have opportunity to receive retransmitted data packet on UE individual bearer by adopting class level scheme.

In order to prevent SC-PTM data packet transmission delayed by unstable UE which cause frequent switching between two modes. As shown in Fig.2, UE in UE individual bearer receiving mode keep receiving data packet via UE individual bearer after it receive retransmitted data packet. The switching between two receiving modes is indicated by eNB.
Proposal 2: eNB adopt class level scheme for data packet retransmission.
Proposal 3: Dynamic changing receiving mode should be considered in simulation.
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Fig.2 Switch from SC-PTM bearer to UE individual bearer
3.
Proposal
In this contribution, we provide some observations on HARQ feedback for single-cell PTM transmission and make the following observations and proposals:
Observation 1: eNB transmits data packet via UE individual bearer has better reliability than SC-PTM bearer, but at the cost of radio resource(s) efficiency.

Proposal 1: UE have two data packet receiving modes: SC-PTM bearer receiving mode and UE individual bearer receiving mode.
Observation 2: eNB can guarantee mission critical UE(s) always have opportunity to receive retransmitted data packet on UE individual bearer by adopting class level scheme.
Proposal 2: eNB adopt class level scheme for data packet retransmission..
Proposal 3: Dynamic changing receiving mode should be considered in simulation.
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