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1 Introduction
A new study item on support of single cell point to multipoint (PTM) was approved in [RP-142205]. The study is targeted on the potential solutions for single cell PTM transmission in E-UTRAN while reusing the eMBMS system architecture and focusing on the radio efficiency improvement. One of the identified study areas in the SI is the investigation usefulness of HARQ feedback and CSI report for single cell PTM transmission and possible solutions. In this contribution, we provide our views on the above topic.

2 Discussion

Single cell PTM study is intended for the support of group communication and provides improved radio efficiency. MBMS is a matured technology which has been proven to satisfy the group communication requirements as shown in group Communication for E-UTRA study item. Moreover as indicated in the SI objectives, the single cell PTM solutions should be able to compliment an MBMS deployment in the same cell.  
The MBMS uses synchronous waveform transmission in MBSFN area where the waveform combining over the air interface is used to achieve high spectral efficiency. However, when using single cell PTM, the waveform combining gain due to MBSFN transmission is lost. In unicast transmission, HARQ is used to achieve high radio efficiency, given that only the unsuccessful packets are retransmitted, HARQ operating point can be set to achieve high radio efficiency in unicast. 
Single cell PTM is seen to compliment both unicast and MBMS technologies. Improved radio efficiency with single cell PTM solution has been highlighted as main focus of the single cell PTM SI. The radio efficiency improvement in single cell PTM may be achieved by combining the properties of both MBMS and unicast transmission technologies. Thus potential solutions for single cell PTM transmission should be compared considering the use of HARQ and CSI feedback mechanisms.  

HARQ and CSI feedback mechanism, in the legacy system, is designed for point to point transmission. Enabling HAQ and CSI for point to multipoint transmission requires addressing a number of design issues. HARQ for single cell PTM is not as straightforward as HARQ for unicast transmission considering that a large number of group of UEs are receiving PTM who may provide the HARQ feedback. Additionally, scalability requirement of public safety services enforces a use of very large number of groups in a system at a given time. 

Based on the user cases for public safety group communication, the group member may either have connected to the network (RRC_Connected) or in idle state (RRC_Idle). Other point to multipoint technology, MBMS supports the UE receiving a service while in both RRC_Connected and RRC_Idle. Therefore, HARQ and CSI feedback from both RRC_Connected and RRC_Idle UEs should be considered in the feedback mechanisms for single cell PTM solutions. 
As the service transmission is for a group of UEs, the reception of HARQ ACK may not be necessary for the decision to retransmit the packet. Thus, use of HARQ feedback designed based on “NACK only” feedback can be investigated. 

Another issue in HARQ design is whether the re-transmission is addressed to group of UEs or individual Ues who didn’t receive the first transmission correctly.

HARQ feedback is transmitted on PUCCH for unicast transmission. HARQ feedback and the PUCCH design are primarily under RAN1 scope. RAN1 has expertise to evaluate the solutions and complexity of HARQ and CSI feedback for single cell PTM transmission.

Proposal 1: RAN2 to discuss and agree that solutions and evaluation of solutions of HARQ and CSI feedback for single cell PTM is within the scope of RAN1. And consult RAN1 on necessary HARQ feedback mechanism for single cell PTM.
If UE CSI reporting is not enabled for single cell PTM, the network is required to transmit the single cell PTM services with MCS and transmission power which could reach the cell edge UEs. Considering the public safety user cases, the group of UEs interested of a service likely to be located in localised region. Therefore transmissions of the service with full power to reach the cell edge UEs is not necessary and result in waste of the radio resources. Over allocation of radio resources has negative impact of the main focus of the study which is the improved radio efficiency.

On the other hand, MBMS may also support the transmission of a service in MBSFN areas as small cell single cell. MBMS is matured technology and proven to satisfy the public safety requirement. The single cell PTM transmission study should start with identifying a set of requirements and compare against the possibility of single cell MBMS transmission to satisfy the identified requirements. . 
Proposal 2: Single cell PTM with and without HARQ should be compared against eMBMS, including eMBMS in single cell.
3 Conclusion 

This document discussed the feedback options for PTM transmissions.  HARQ and CSI feedback for PTM for both RRC Idle and RRC connected users needs to be discussed further.  eMBMS is an agreed solution currently for group communication that has gone extensive study in RAN2 (and SA2) on how eMBMS meets the group communication requirements  and is the baseline for discussion of additional solutions.  
The following proposals are made:

Proposal 1: RAN2 to discuss and agree that solutions and evaluation of solutions of HARQ and CSI feedback for single cell PTM is within the scope of RAN1. And consult RAN1 on necessary HARQ feedback mechanism for single cell PTM.

Proposal 2: Single cell PTM with and without HARQ should be compared against eMBMS, including eMBMS in single cell.

