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1
Introduction

In RAN1#76bis we have reached agreement on Scheduling Assignments (SA) as separate messages from the data transmissions which scheduled by the SA, and we also agreed that the SA includes an ID [1]. RAN2 has also made decisions regarding how such ID is derived [2]. In this contribution we address the impact of these decisions on the SA ID on the retransmissions of data packets scheduled by each SA.
2
Scheduling assignment IDs and retransmissions
In RAN1#76bis, we have made the following agreement regarding SA content [1]:

Agreement

· The SA includes an ID of N bits (N<=16, working assumption N=8) with at least the following purpose:

· to enable the UE to reduce the probability of decoding of data packets the UE is not interested in

· FFS what the ID is derived from

· Not precluding scrambling SA CRC 

Even though in the agreement above RAN1 does not make any decision on what information is used to derive the ID, in [2] it is agreed by RAN2 that:
In case of group- and unicast, L2 will convert the higher layer ProSe ID address identifying the destination (UE, Group) into two bit strings of which one can be forwarded to L1 and used as L1 ID whereas the other is used as L2 destination address.
Hence, it is clear that the ID is based exclusively on the destination group/UE, and no information on the source UE is available at the SA, which resolves the FFS issue from the RAN1 agreement cited above.
As a consequence of this decision, it is not possible to assume that the receiving UE would be able to combine data retransmissions that are scheduled by different SAs. But let’s go step by step on how we end up with this basic conclusion. 

In order to be able to combine re-transmitted packets, the receiving node needs to know that the modulated data is actually corresponding to the same data packet. Thinking of LTE UL where a single receiver is also listening to several transmitters, from eNB receiver point of view, a data packet is defined by its origin (i.e. UE which is transmitting), as well as which data packet of that UE is re-transmitted (i.e. HARQ process number) and in which specific way (NDI/RV).  In LTE UL these data identifiers are known to the receiver because eNB schedules transmissions, but if one of them were not known, the eNB receiver would not be able to combine the physical layer retransmissions.

Let’s now transfer this to the case of D2D communication. Even if the scheduling assignment contained NDI, RV and even some kind of D2D packet ID (similar to HARQ process number), a D2D receiver receiving a second SA with the same packet and destination ID as a previously received SA would not know if the SAs had been transmitted by the same UE (in which case combining would be possible) or if by accident two UEs had transmitted SAs with the same packet ID within a reasonably short time window (in which case combining should not be done). Hence, the receiver would not be able to clearly distinguish between data scheduled by two different SAs from the same UE or from different UEs. Therefore, given the lack of the source ID, combining of transmitted packet scheduled by independent SAs is not possible. 

As a consequence, retransmissions scheduled through different SAs cannot be used to perform packet combining and thereby increase the D2D communication coverage and we propose:   
Proposal 1: All potential retransmissions of one data packet from one transmitter UE are scheduled by the same SA. 

Assuming then that all data re-transmissions are scheduled by the same SA, the need for indication of new data packets would appear only in case that more than one data packet can be scheduled by the same SA. In this case, the most straightforward approach would be to indicate the number of data packets scheduled by the SA and assume that they are distributed within the RPT according to a pre-defined rule. This eliminates the need for explicit NDIs piggybacked with the data transmissions themselves, and RV can be determined implicitly as well. Denoting the maximum number of schedulable packets by one SA by N​max, this indication requires log2(N​max) bits. 
For full flexibility on the mapping of packets to transmission opportunities within an RPT, a bitmap would need to be provided in SA with (N​T -1) bits, where N​T denotes the number TTIs within an RPT and the first transmission is always assumed to be contain new data for the reasons stated above. The number of 1s in the bitmap would then automatically indicate the number of packets scheduled by the SA. 

Given that the current agreement is only valid for one MCS field within an SA, there is no clear motivation to support sending multiple packets scheduled by the same SA and with the same MCS but with different number of repetitions (and hence different coverage). Hence, we propose the following:
Proposal 2: In case it is supported to schedule more than one packet by the same SA, the repetitions are to be mapped to RPT following a pre-defined rule, and the first TTI in the RPT contains the new data. Indication of the number of packets is then enough to indicate the number of packets instead of some explicit bitmap. Possible optimization by combining RPT and indication of number of packets within RPT is FFS.
4
Conclusions

In this contribution we discussed the feasibility to schedule retransmissions of the same data packet by different SAs. Based on the related discussions, we made the following proposals:
· Proposal 1: All potential retransmissions of one data packet from one transmitter UE are scheduled by the same SA.
· Proposal 2: In case it is supported to schedule more than one packet by the same SA, the repetitions are to be mapped to RPT following a pre-defined rule, and the first TTI in the RPT contains the new data. Indication of the number of packets is then enough to indicate the number of packets instead of some explicit bitmap. Possible optimization by combining RPT and indication of number of packets within RPT is FFS.
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