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1. Introduction

Possibly, a Relay UE could simultaneously serve multiple PDN services for a Remote UE. But, it is possible that the eNB is not aware of that case and so allocate improper SL grant for the Relay UE. In this contribution, we discuss this situation. 
2. Discussion

2.1 Legacy design
In release 12, each one-to-many communication of a UE has corresponding source and destination. According to TS23.303 [1], the UE will use its ProSe UE ID for the source field of any SL MAC PDUs of any one-to-many communication. Regarding destination field of SL MAC PDU, it shall be set to ProSe Layer-2 Group ID. Hence, different links are differentiated through different destination identities. 

[image: image1]
Figure 1: One-to-many communication
In the RRC specification [2], the destinationInfoList field is introduced to include ProSe Layer-2 Group ID as content for network to identify each scheduling target for Mode1 communication. 
Moreover, below are related agreements made for the destinationInfoList field in RAN2 discussion. Based on the agreements, the correct implementation for how to set destinationInfoList field should be one-to-one mapping of a ProSe Layer-2 Group ID to a group index.

Agreements in RAN2#87bis and RAN2#88

7.
The UE reports by RRC signaling the (group ID, group index). 
=>
The UE performs a one-to-one mapping of the group ID to a group index but the details are left for UE implementation.
17:
B.6: To request Comm Tx resources UE only indicates group identity (sufficient for both modes) but not index (can be based on order)
Observation 1: In legacy implementation, ProSe Layer-2 Group ID is one-to-one mapped to group index in destinationInforList for eNB to differentiate different links.
2.2 Current design
Currently, a Relay UE may initiate transmission of SidelinkUEInformation message to request dedicated resources before it communicates with Remote UE(s). According to the RRC specification [2], the commTxResourceReqRelay included in the SidelinkUEInformation message indicates unicast destination for each Remote UE served by the Relay UE.
According to [1], the Relay UE will be assigned with a different ProSe UE ID, called ProSe Relay UE ID, for each PDN connection. For each unicast destination, ProSe UE ID is used as a source Layer-2 ID for one-to-one ProSe Direct Communication, as specified in TS23.303 [1]. In other words, the Relay UE will have different source Layer-2 IDs for support of multiple PDN connections.
According to TS 23.401 [3], a UE directly served by E-UTRAN may support multiple PDN connections, and those PDN connections may be simultaneous active in the UE. Therefore, it shall be possible for a Remote UE to request multiple PDN services from the Relay UE. In that situation, there are multiple source/destination pairs between the Relay UE and the Remote UE because the Relay UE uses different source Layer-2 IDs to communicate with the Remote UE for different PDN connections. However, if the UE is implemented to report destinationInfoListUC following the same logic as legacy, the Relay UE will map the unicast destination of the Remote UE to only one destination index in the SidelinkUEInformation message to be sent to the eNB based on the current RRC specification [2].
Regarding transmissions from the Relay UE to the Remote UE on PC5, when the Relay UE is configured with Mode1, the Relay UE needs to send a SL BSR to the eNB for requesting SL grant to do the transmissions. According to the current MAC specification [4], each Destination Index field included in SL BSR is used to identify one ProSe Destination and is set to the index of the destination reported in the SidelinkUEInformation message, which means that the SL BSR sent by the Relay UE reports buffer status per unicast destination. In case multiple PDN connections between the same pair of Relay UE and remote UE have data available for transmission, the buffer status may indicate buffer sizes as sum of data in those multiple source/destination pairs. Based on the SL BSR received from the Relay UE, the eNB may allocate a SL grant with a proper size for satisfying the buffer status. However, according to the current MAC specification [4], the Relay UE can only use the received SL grant for transmitting those data packets belonging to the same source/destination pair. In such case, resource waste may occur due to inconsistent understanding between the eNB and the Relay UE. Since only one of those source/destination pairs associated with the same group index will be scheduled in a SC period, rest of source/destination pairs may suffer transmission delay.
For instance, there are a first source/destination pair and a second source/destination pair between the Relay UE and the Remote UE for two PDN connections. The Relay UE may use the received SL grant to serve the first source/destination pair but cannot serve the second source/destination pair although there are remaining configured SL grants. As a result, those remaining configured SL grants are wasted and this situation is not desirable in term of resource efficiency. It is illustrated in Figure 2.
Observation 2: Following legacy implementation concept may cause resource waste and transmission delay which cannot be detected by eNB. 
Figure 2: Illustration of concern.
Regarding the observed issue, there could be many potential solutions. We list some possible candidates below:
Option 1: Repeatedly include the remote UE’s unicast destination identity for representing different links.
Option 2: Include a new IE containing both source/destination identities in commTxResourceReqRelay for requesting relay communication resource.
Option 3: Change the limitation about one-to-one association between a SCI and a source/destination pair to a SCI can be associated with multiple source/destination pairs having the same destination.
Regarding those options, option 1 and option 2 will impact the RRC specification and option 3 will impact the MAC specification. Furthermore, comparing the effect of applying those options, the option 1 and option 2 could totally solve the issue, but the option 3 can only reduce the penalty of the issue. Based on opinions received from some companies in an offline e-mail discussion, the option 1 seems to be more preferable because it will bring less specification impact. Hence, we make a following proposal.
Proposal: The Relay UE repeatedly includes the same unicast destination identity in the commTxResourceReqRelay to represent different source/destination pairs for the same Remote UE.
Based on the proposal, the Relay UE includes the unicast destination of the Remote UE twice in the SidelinkUEInformation message to indicate there are two source/destination pairs for the Remote UE. So that the SL BSR reported to the eNB can indicate buffer sizes separately for different source/destination pairs although these pairs are belonging to the same unicast destination i.e. the Remote UE. This concept is illustrated in Figure 3.
Figure 3: Illustration of correct implementation.
If the proposal is agreed, RAN2 could refer to the associated CR [5]. 
3. Conclusion

In this contribution, we propose the following:
Observation 1: In legacy implementation, ProSe Layer-2 Group ID is one-to-one mapped to group index in destinationInforList for eNB to differentiate different links.

Observation 2: Following legacy implementation concept may cause resource waste and transmission delay which cannot be detected by eNB. 
Proposal: The Relay UE repeatedly includes the same unicast destination identity in the commTxResourceReqRelay to represent different source/destination pairs for the same Remote UE.
In addition, we also provide the associated CR [5].
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5. ANNEX
	SidelinkUEInformation field descriptions

	carrierFreqDiscTx

Indicates the frequency by the index of the entry in field discInterFreqList within SystemInformationBlockType19. Value 0 corresponds to the first entry in discInterFreqList within SystemInformationBlockType19, value 1 corresponds to the second entry in this list and so on.

	commRxInterestedFreq

Indicates the frequency on which the UE is interested to receive sidelink communication.

	commTxResourceReq

Indicates the frequency on which the UE is interested to transmit sidelink communication as well as the sidelink communication transmission destination(s) for which the UE requests E-UTRAN to assign dedicated resources.

	commTxResourceReq121

Indicates the frequency on which the UE is interested to transmit non-relay related sidelink one to one communication as well as the sidelink communication transmission destination(s) for which the UE requests E-UTRAN to assign dedicated resources.

	commTxResourceReqRelay

Indicates the relay related sidelink communication transmission destination(s) for which the relay or remote UE requests E-UTRAN to assign dedicated resources i.e. either contains relay or remote UE’s unicast destination identity. NOTE.

	destinationInfoList

Indicates the destination which is identified by the ProSe Layer-2 Group ID as specified in TS 23.303 [68].

	destinationInfoListUC

Indicates the unicast destination, as specified in TS 23.303 [68]. 

	discRxInterest

Indicates that the UE is interested to monitor sidelink discovery announcements.

	discTxResourceReq

Indicates the number of separate discovery message(s) the UE wants to transmit every discovery period. This field concerns the resources the UE requires every discovery period for transmitting sidelink discovery announcement(s).

	discTxResourceReqPS

Indicates the number of separate public safety related discovery message(s) the UE wants to transmit every discovery period. This field concerns the resources the UE requires every discovery period for transmitting public safety related sidelink discovery announcement(s).

	discSysInfoReportList

Indicates a list of acquired System Information from SIBs of cells on configured carrier frequencies.


NOTE:
A remote UE’s unicast destination identity is included multiple times if there are multiple source/destination pairs between a relay UE and the remote UE. 
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5.10.2.3	Actions related to transmission of SidelinkUEInformation message


The UE shall set the contents of the SidelinkUEInformation message as follows:


…


3>	include commTxResourceReq and set its fields as follows:


4>	set carrierFreq to indicate the sidelink communication frequency i.e. the same value as indicated in commRxInterestedFreq if included;


4>	set destinationInfoList to include the sidelink communication transmission destination(s) for which it requests E-UTRAN to assign dedicated resources;


…


SidelinkUEInformation field descriptions�
�
destinationInfoList�
�
Indicates the destination which is identified by the ProSe Layer-2 Group ID as specified in TS 23.303 [68].�
�






4.6.4.3	Identifiers for ProSe UE-to-Network Relay discovery and selection


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. For support of multiple PDN Connections, the ProSe UE-to-Network Relay is assigned a different ProSe Relay UE ID for each PDN Connection.





5.10.2.3	Actions related to transmission of SidelinkUEInformation message


The UE shall set the contents of the SidelinkUEInformation message as follows:


…


3>	if configured by upper layers to transmit relay related sidelink communication; and


3>	if SystemInformationBlockType19 is broadcast by the PCell including in discConfigRelay; and


3>	if the UE is acting as sidelink relay UE or if the UE has a selected sidelink relay UE:


4>	include commTxResourceReqRelay and set its fields as follows:


5>	set destinationInfoListUC to include the (unicast) sidelink communication transmission destination(s) for which it requests E-UTRAN to assign dedicated resources;


…


SidelinkUEInformation field descriptions�
�
commTxResourceReqRelay


Indicates the relay related one-to-one sidelink communication transmission destination(s) for which the sidelink relay UE or sidelink remote UE requests E-UTRAN to assign dedicated resources i.e. either contains the unicast destination identity of the sidelink relay UE or of the sidelink remote UE.�
�
destinationInfoListUC


Indicates the unicast destination, as specified in TS 23.303 [68]. �
�
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