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1
Introduction
In the email discussion for ProSe MAC CR, an issue raised was that a relay UE may have multiple ProSe relay UE IDs as defined in SA2 and the multiple IDs may impact RAN2’s specifications, and especially MAC specification. 
In this contribution, we will discuss this issue and study the possible impacts.
2
Multiple ProSe Relay UE IDs
The following parameters have been defined in TS 23.303:
	The following parameters are used in the UE-to-Network Relay Discovery Announcement message (Model A):

-
ProSe Relay UE ID: link layer identifier that is used for direct communication and is associated with a Relay Service Code. A UE-to-Network Relay shall have a distinct ProSe Relay UE ID for each Relay Service Code.
-
Announcer Info: provides information about the announcing user.

-
Relay Service Code: parameter identifying a connectivity service the ProSe UE-to-Network Relay provides to Public Safety applications. The Relay Service Codes are configured in a ProSe UE-to-Network Relay for advertisement. Additionally, the Relay Service Code also identifies authorized users the ProSe UE-to-Network Relay would offer service to, and may select the related security policies or information e.g. necessary for authentication and authorization between the Remote UE and the ProSe UE-to-Network Relay (e.g. a Relay Service Code for relays for police members only would be different than a Relay Service Code for relays for Fire Fighters only, even though potentially they provided connectivity to same APN e.g. to support Internet Access).




From the definitions above, it can be observed that a relay UE may broadcast multiple Relay Service Codes and each Relay Service Code is associated with a distinct ProSe Relay UE ID. It means that a relay UE may have multiple ProSe Relay UE IDs simultaneously. A remote UE which is assumed to only have one ProSe UE ID may connect to a relay UE using multiple ProSe Relay UE IDs.
Observation 1: a relay UE may have multiple ProSe Relay UE IDs. A remote UE may connect to a relay UE using multiple ProSe Relay UE IDs.
In Rel-12 D2D, a logical channel is associated with a source-destination pair. However, in Rel-12 a destination is a ProSe group. For a specific group that a UE belongs to, the UE only has one ProSe UE ID. Therefore, from the transmitter’s perspective, a logical channel is actually associated with a destination (i.e., a ProSe group) in Rel-12.
However, as discussed above, in Rel-13 D2D from the transmitter’s perspective, a logical channel in the relay UE should be associated with a source ID and destination ID pair, and not only a destination. 
However, in the current MAC specification, the descriptions for SL logical channels are not consistent with this understanding. 
	5.14.1.3
Multiplexing and assembly

For PDU(s) associated with one SCI, MAC shall consider only logical channels with the same Source Layer-2 ID-Destination Layer-2 ID pair.

<Text omitted here>

5.14.1.3.1
Logical channel prioritization

The Logical Channel Prioritization procedure is applied when a new transmission is performed. Each sidelink logical channel has an associated priority which is the PPPP. Multiple sidelink logical channels may have the same associated priority. The mapping between priority and LCID is left for UE implementation.

The MAC entity shall perform the following Logical Channel Prioritization procedure for each SCI transmitted in an SC period:

-
The MAC entity shall allocate resources to the sidelink logical channels in the following steps:

-
Step 0: Select a ProSe Destination, not previously selected for this SC period, having the sidelink logical channel with the highest priority, among the sidelink logical channels having data available for transmission;

-
Step 1: Among the sidelink logical channels belonging to the selected ProSe Destination and having data available for transmission, allocate resources to the sidelink logical channel with the highest priority;

-
Step 2: if any resources remain, sidelink logical channels belonging to the selected ProSe Destination are served in decreasing order of priority until either the data for the sidelink logical channel(s) or the SL grant is exhausted, whichever comes first. Sidelink logical channels configured with equal priority should be served equally.




The logical channels for a relay which has two ProSe Relay UE IDs can be illustrated in Fig.1. All the logical channels in Fig.1 belong to a single destination, i.e., the remote UE. However, in the logical channel prioritization procedure, for each SCI transmitted in an SCI period, the MAC entity shall allocate resources to the sidelink logical channels only for one source ID and destination ID pair, e.g., {relay UE ID 1, remote UE ID} pair. This is because the data for different source ID and destination ID pairs should not be encapsulated together in one MAC PDU, even if these different source ID and destination ID pairs are for the same destination.
Observation 2: In the logical channel prioritization procedure, the data for different source ID and destination ID pairs should not be encapsulated in one new MAC PDU.
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Fig.1 Logical channels in a relay UE for a remote UE
3
SL BSR Reporting
In the SL BSR, the transmitting UE reports buffer status of logical channels for different destinations, as illustrated in Fig.2.
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Fig.2 An illustration for SL BSR
In the case of relay operation, the transmitting relay UE will report a buffer size value for all the logical channels associated with a LCGID for a destination remote UE, which may include the logical channels for different source ID-destination ID pairs, as illustrated in Fig.1. Upon receiving the SL BSR, the eNB will schedule SL grants according to the buffer size in the SL BSR. The eNB may schedule a SL grant for a relay UE to accommodate all of the data for a destination. However, the relay UE may not be able to transmit data for different source ID-destination ID pairs using a SL grant. In this case, some resources in the SL grant could be wasted.
Observation 3: In the SL BSR, the relay UE which has multiple ProSe Relay UE IDs may report a buffer size value for the logical channels associated with one destination and different ProSe Relay UE IDs, i.e., these logical channels are for different source ID-destination ID pairs. 

Observation 4: The eNB may schedule a grant for the relay UE to transmit data to a destination remote UE, but the relay UE cannot transmit data associated with different ProSe Relay UE IDs and one destination remote UE ID (i.e., different source ID-destination ID pairs) by using one SL grant. The scheduled SL resources could therefore be wasted.

There are two possible solutions to deal with this issue.

Option-1: In the SL BSR, the relay UE report different buffer size values for different source ID-destination ID pairs associated with one destination, as illustrated in Fig.3. In this way, the eNB can know there are different source ID-destination ID pairs for the given destination, and thereby schedules different grants for these different pairs.
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Fig.3 Option-1: reporting different buffer sizes for different source IDs and the same destination ID 
Option-2: In a sidelink period, for each SCI, the relay UE is allowed to transmit MAC PDUs for different source ID-destination ID pairs associated with a destination. In this way, if the eNB schedules one big SL grant, the UE can first transmit data for a source ID-destination ID pair selected according to the specified procedure. In the same SC period, if all the data for a source ID-destination ID pair has been transmitted; the UE can continue to transmit data belonging to another source ID-destination ID pair for the same destination.
In both the two options proposed above, the SL resources scheduled by the eNB can be more efficiently used. We slightly prefer option-2, because SL BSR does not need to be modified and only “Multiplexing and Assembly” procedure need to be changed.
Proposal 1: In a sidelink period, for each SCI, the relay UE is allowed to transmit MAC PDUs for different source ID-destination ID pairs if they are associated with one destination.

4
Conclusion

In this contribution, we discussed the issue regarding multiple ProSe Relay UE IDs associated with one relay UE. 

Observation 1: a relay UE may have multiple ProSe Relay UE IDs. A remote UE may connect to a relay UE using multiple ProSe Relay UE IDs.

Observation 2: In the logical channel prioritization procedure, the data for different source ID and destination ID pairs should not be encapsulated in one new MAC PDU.

Observation 3: In the SL BSR, the relay UE which has multiple ProSe Relay UE IDs may report a buffer size value for the logical channels associated with one destination and different ProSe Relay UE IDs, i.e., these logical channels are for different source ID-destination ID pairs. 

Observation 4: The eNB may schedule a grant for the relay UE to transmit data to a destination remote UE, but the relay UE cannot transmit data associated with different ProSe Relay UE IDs and one destination remote UE ID (i.e., different source ID-destination ID pairs) by using one SL grant. The scheduled SL resources could therefore be wasted.

Proposal 1: In a sidelink period, for each SCI, the relay UE is allowed to transmit MAC PDUs for different source ID-destination ID pairs if they are associated with one destination.
The text proposal is provided as below, which is also included in our CR [1].
Reference

[1] R2-161073, Corrections for sidelink operation in TS 36.321, Huawei, HiSilicon.
5
Text Proposal

5.14.1.3
Multiplexing and assembly

For PDU(s) associated with one SCI, MAC shall consider only logical channels with the same Destination Layer-2 ID.

Multiple transmissions within overlapping SC periods to different ProSe Destinations are allowed subject to single-cluster SC-FDM constraint. 

5.14.1.3.1
Logical channel prioritization

The Logical Channel Prioritization procedure is applied when a new transmission is performed. Each sidelink logical channel has an associated priority which is the PPPP. Multiple sidelink logical channels may have the same associated priority. The mapping between priority and LCID is left for UE implementation.

The MAC entity shall perform the following Logical Channel Prioritization procedure for each SCI transmitted in an SC period:

-
The MAC entity shall allocate resources to the sidelink logical channels in the following steps:

-
Step 0: Select a Source Layer-2 ID-Destination Layer-2 ID pair, not previously selected for this SC period, having the sidelink logical channel with the highest priority, among the sidelink logical channels having data available for transmission;

-
Step 1: Among the sidelink logical channels belonging to the selected Source Layer-2 ID-Destination Layer-2 ID pair and having data available for transmission, allocate resources to the sidelink logical channel with the highest priority;

-
Step 2: if any resources remain, sidelink logical channels belonging to the selected Source Layer-2 ID-Destination Layer-2 ID pair are served in decreasing order of priority until either the data for the sidelink logical channel(s) or the SL grant is exhausted, whichever comes first. Sidelink logical channels configured with equal priority should be served equally.

-
The UE shall also follow the rules below during the scheduling procedures above:

The UE shall perform the following Logical Channel Prioritization procedure when a new transmission is performed:

-
the UE shall allocate resources to the sidelink logical channels according to the following rules:

-
the UE should not segment an RLC SDU (or partially transmitted SDU) if the whole SDU (or partially transmitted SDU) fits into the remaining resources; 

-
if the UE segments an RLC SDU from the sidelink logical channel, it shall maximize the size of the segment to fill the grant as much as possible;

-
the UE should maximise the transmission of data;

-
if the MAC entity is given an sidelink grant size that is equal to or larger than 10 bytes while having data available for transmission, the MAC entity shall not transmit only padding.

NOTE:
The rules above imply that the order by which the sidelink logical channels are served is left for UE implementation.

5.14.1.3.2
Multiplexing of MAC SDUs

The MAC entity shall multiplex MAC SDUs in a MAC PDU according to subclauses 5.14.1.3.1 and 6.1.6.
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