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1 Introduction

The study report on radio aspects for D2D proximity services is provided in [1]. It concludes the study item with agreements, working assumptions, and discussions up to RAN1 #76. Scheduling assignment (SA) is related to resource allocation for D2D data. As indicated in [1], a working assumption is that scheduling assignment that at least indicate the location of the resource(s) for reception of the associated physical channel that carries D2D data are transmitted by the broadcasting UE. Another working assumption is that scheduling assignments use PUSCH structure for transmission.

Starting from RAN1 #76bis, work item began. The design for SA was further discussed in RAN1 #76bis, including the aspect of identifier(s) carried in SA.
An LS of identifier in SA for D2D communication [2] is sent from RAN1 to RAN2, as agreed in RAN1 #76bis. In [2], it presents RAN1 #76bis agreements related to the identifier in SA, and the questions for RAN2 on the identifier’s derivation and length:  
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 
RAN1 also made the following agreement: 

· D2D data communication channel transmissions are scrambled by the ID in the SA

RAN1 is further considering using this ID to reduce collisions between data transmission parameters. 

RAN1 would respectfully like to ask RAN2 to provide feedback on:

1. any appropriate upper layer identifier(s) that could be used to derive the value of this ID, and how the ID might be derived 
2. an appropriate value of N 

A reply LS [3] from RAN2 to RAN1 is received. In [3], it provides the following feedback from RAN2.
In response to the incoming LS RAN2 has made the following agreements:

Agreements
1
In case of group- and uni-cast, 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. 

2
For broadcast L2 can indicate to L1 that it is a broadcast transmission. As baseline RAN2 assumes that this indication is a pre-defined L1 ID in the same format as for group- and unicast.

3
RAN2 has no preference for the L1 ID size. RAN2 sees no problem providing an ID of a size as indicated in the RAN1 LS (e.g. 8 or 16).

ACTION: 
TSG RAN WG2 respectfully asks TSG RAN WG1 to take this information into account
In a separate note, according to 3GPP SA2 TS 23.303 [4], a D2D UE can have a ProSe UE ID, and a D2D group can have ProSe L2 Group ID.
This contribution discusses how L1 ID in SA should be carried, its length, and possible derivation from the higher layer ID, taking into account the RAN2 feedback in [3].
2 Identifier in SA: how to carry it, its length, and derivation
We use the term L1 ID to refer to the bit string to be carried on L1 converted by L2 from higher layer ID identifying the destination.

How to carry L1 ID in SA? 
L1 ID can be carried by three options:

· Option 1: in SA payload

· Option 2: it can be carried by scrambling the SA CRC.

· Option 3: part of it can be carried in the payload while the remaining can be carried by scrambling the SA CRC. 
For unicast and broadcast, it is better to use Option 2, as the reception UE will only need to monitor its own L1 ID, and the predefined L1 ID for broadcast. Option 2 can reduce the overhead by not using the payload.
For group-cast, if every D2D UE is required to only need to monitor a small number of groups’ L1 ID, Option 2 can be considered, otherwise, Option 1, Option 3 should be considered. The main consideration is that if a D2D receiver has to monitor a large number of groups’ L1 ID, due to the reason such as the UE subscribes a large number of groups, or the UE belongs to a large number of groups, Option 2 may result in higher false alarm rate during the CRC check.

Proposal 1: For unicast and broadcast, L1 ID is carried in SA by scrambling SA CRC. 
Proposal 2: For group-cast, L1 ID is carried by scrambling SA CRC if each D2D receiver belongs to a small number of groups, otherwise, using payload should be considered. 
Length of L1 ID
For unicast and broadcast, if the L1 ID is carried by scrambling SA CRC, in principle it is the most efficient if the length of L1 ID can be as large as the length of the CRC. For example, if SA CRC may be reduced to 16-bit (note that 24-bit CRC is used for PUSCH in legacy system), then L1 ID for unicast and broadcast can be 16-bit.
If in RAN1 #76bis the agreement of N<=16 is meant to be for only group-cast for public safety case, not for unicast or broadcast case, then, for unicast or broadcast the L1 ID can have a length of 24-bit if the CRC is 24-bit.

It is noted that for broadcast, as indicated in [3], the example that the indication for broadcast transmission is a pre-defined L1 ID in the same format as for group- and unicast serves an assumption as a baseline (not yet an agreement), so it is possible that L1 ID for broadcast may have a different length or format than group-cast or unicast.

For group-cast, if a D2D receiver belongs to a small number of groups, L1 ID can be carried by scrambling SA CRC, and in principle the length of L1 ID can be any value not exceeding the length of CRC. Otherwise, for example, if L1 ID is to be carried in the payload of SA, a smaller size of the L1 ID is preferred (e.g., the working assumption of 8-bit), not to burden the payload. Option 3 mentioned above may also be considered, e.g., 4-bit to be in the SA payload, while the remaining 4-bit is carried by scrambling CRC, if L1 ID is 8-bit. 
Observation 1: For unicast and broadcast, if the L1 ID is carried by scrambling SA CRC, in principle it is the most efficient if the length of L1 ID can be as large as possible, as long as it is no greater than the length of the CRC. 
If in RAN1 #76bis the agreement of N<=16 is meant to be for only group-cast for public safety case, not for unicast or broadcast case, and if SA CRC is 24-bit, then it can be efficient if the L1 ID for broadcast and unicast has a length N=24. 

If in RAN1 #76bis the agreement of N<=16 is meant to any unicast, broadcast, group-cast, then the length of L1 ID for broadcast and unicast can be considered as N=16.  

Observation 2: For group-cast, if each D2D receiver belongs to a small number of groups and L1 ID is carried by scrambling SA CRC, in principle the length of L1 ID can be any value not exceeding the length of CRC. If L1 ID is to be carried in payload or partly in payload and partly by scrambling CRC if considering that one D2D receiver may belong to a large number of groups, a smaller size of L1 ID carried in the payload is preferred, or the portion of L1 ID carried in SA payload should be of small size. 
Proposal 3: RAN1 to determine whether the length of L1 ID can be differentiate for unicast, broadcast, or group-cast.  
Derivation of L1 ID
For broadcast, if a predefined L1 ID is used, then from the predefined L1 ID, a UE receiver can know the received SA is for broadcast usage, not for unicast or group-cast. This means that the L1 ID predefined for broadcast is different from any L1 ID to be used for unicast or group-cast.
For unicast, one possible method is to take a portion of the ProSe ID to be L1 ID, e.g., L1 ID can be 16-bit LSB of ProSe ID. 

If the above methods for broadcast and unicast are taken, it means that ProSe ID for UE needs to have a reduced space, i.e., the ProSe ID for UE cannot include the IDs which will result in the predefined L1 ID for broadcast. For example, if broadcast has a predefined L1 ID (assume 16-bit all zeros) which should be different from any other L1 ID for unicast or group-cast, and L1 ID for unicast is 16-bit LSB of ProSe ID, then PreSe ID should not include the IDs which has LSB 16-bit being all zeros.  
For group-cast, the derivation of L1 ID may apply similar method as for unicast, but the length of L1 ID for group-cast and unicast may be the same or different, as previously discussed. 
If L1 ID for unicast is a portion of ProSe UE ID, and L1 ID for group-cast is a portion of ProSe L2 Group ID, where according to 3GPP SA2 TS 23.303 [4], ProSe UE ID and ProSe L2 Group ID are two different entities, it is likely that from L1 ID a D2D receiver can differentiate whether the SA is for unicast or for group-cast. However, it may be needed and beneficial for a D2D UE to know whether the received SA is for unicast or for group-cast, e.g., the follow-up UE operations for unicast and group-cast can be different. 
To differentiate the SA is for unicast or for group-cast, the following approaches can be considered. For example, One bit in L1 ID can be used, e.g., the LSB 1-bit of L1 ID, can be used to differentiate unicast and group-cast. Or, in the SA, an indication (implicit or explicit) can be used to differentiate unicast and group-cast (e.g., explicit 1-bit in SA if the size of SA is the same, or implicitly by different size of SA). Or, for group-cast, if may be also possible to reserve for predefine certain L1 ID, which will not be used as L1 ID for unicast, similar to broadcast case. This does not have overhead in the payload, but it will further reduce the space for ProSe ID if the L1 ID for unicast is a portion of ProSe UE ID. 

For D2D transmitter which transmits SA, the higher layer should give L1 an L1 ID, and indicate whether it is for broadcast, unicast, or group-cast. The indication can be explicit, or implicit via L1 ID. The transmitter can then use the corresponding method to carry L1 ID in the SA. The D2D receiver can receive the SA accordingly. If the L1 ID is designed in a way that it can differentiate unicast, broadcast, or group-cast, UE cannot tell the received SA is for unicast, broadcast, or group-cast from L1 ID, otherwise, it will check other information than L1 ID in the SA to differentiate unicast, broadcast, or group-cast.  
Observation 3: It can be beneficial for a D2D receiver to differentiate the received SA is for unicast, broadcast, group-cast. For the derivation of L1 ID, it is better for RAN1 to determine first whether it requires L1 ID is designed in a way that it can differentiate unicast, broadcast, or group-cast, or such requirement is not needed. 
Proposal 4: RAN1 to determine whether it requires L1 ID is designed in a way that it can differentiate unicast, broadcast, or group-cast, or such requirement is not needed.  
3 Conclusions

This contribution considered L1 ID carried in SA. It discusses how to carry L1 ID in SA, its length, and derivation. In particular, the following observations are made.

Observation 1: For unicast and broadcast, if the L1 ID is carried by scrambling SA CRC, in principle it is the most efficient if the length of L1 ID can be as large as possible, as long as it is no greater than the length of the CRC. 
If in RAN1 #76bis the agreement of N<=16 is meant to be for only group-cast for public safety case, not for unicast or broadcast case, and if SA CRC is 24-bit, then it can be efficient if the L1 ID for broadcast and unicast has a length N=24. 

If in RAN1 #76bis the agreement of N<=16 is meant to any unicast, broadcast, group-cast, then the length of L1 ID for broadcast and unicast can be considered as N=16.  

Observation 2: For group-cast, if each D2D receiver belongs to a small number of groups and L1 ID is carried by scrambling SA CRC, in principle the length of L1 ID can be any value not exceeding the length of CRC. If L1 ID is to be carried in payload or partly in payload and partly by scrambling CRC if considering that one D2D receiver may belong to a large number of groups, a smaller size of L1 ID carried in the payload is preferred, or the portion of L1 ID carried in SA payload should be of small size.
Observation 3: It can be beneficial for a D2D receiver to differentiate the received SA is for unicast, broadcast, group-cast. For the derivation of L1 ID, it is better for RAN1 to determine first whether it requires L1 ID is designed in a way that it can differentiate unicast, broadcast, or group-cast, or such requirement is not needed. 

In addition, the following proposals are proposed.

Proposal 1: For unicast and broadcast, L1 ID is carried in SA by scrambling SA CRC. 

Proposal 2: For group-cast, L1 ID is carried by scrambling SA CRC if each D2D receiver belongs to a small number of groups, otherwise, using payload should be considered. 
Proposal 3: RAN1 to determine whether the length of L1 ID can be differentiate for unicast, broadcast, or group-cast.
Proposal 4: RAN1 to determine whether it requires L1 ID is designed in a way that it can differentiate unicast, broadcast, or group-cast, or such requirement is not needed.  
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