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1 Introduction

A Relay UE which provides connectivity to multiple PDNs has multiple Source Layer 2 IDs where each Source Layer 2 ID is used for transmitting/receiving data for different PDN connection to/from Remote UE. In this contribution we discuss the limitations of logical channel prioritisation procedure in supporting multiple Source Layer 2 IDs corresponding to a destination and propose corrections to overcome the same.
2 Discussion
2.1 Issue 1: Handling Multiple Source L2 IDs for same Destination

Relay UE can transmit/receive data to/from a Remote UE for multiple PDNs. In this case Relay UE communicates with Remote UE using multiple Source Layer 2 IDs. For example, Relay UE communicating with a Remote UE for transmitting/receiving data for two PDNs has two Source Layer-2 IDs (say ID1 & ID 2). Remote UE has one Source Layer-2 ID, say ID3. In this scenario, Relay UE will at least have two logical channels for communicating with Remote UE. Source Layer 2 ID and Destination Layer 2 ID corresponding to these logical channels are shown in Table 1 below. 
Table 1
	
	Logical Channel 1
	Logical Channel 2

	Source Layer 2 ID
	ID1
	ID2

	Destination Layer 2 ID
	ID3
	ID3


Relay UE reports buffer status for both logical channels together as they correspond to same destination (i.e. ID3). According to current specification, “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.” Hence on receiving the grant from eNB, Relay UE generates and transmits PDU(s) corresponding to only one logical channel i.e. logical channel 1 or 2 as each corresponds to different Source Layer-2 ID. If logical channel 1 and logical channel 2 has different priority and data is available for transmission in each logical channel every SC period then relay UE will not be able to transmit data at all for one logical channel. 
Observation 1: If Relay UE is communicating with a remote UE using multiple source layer 2-IDs then it may not be able to transmit any data to remote UE from some logical channels.

For a single SCI (i.e. single grant) multiple new MAC PDUs can be transmitted in a SC period. Exact number of new MAC PDUs depends on TRPT index. Within a MAC PDU, MAC SDUs of logical channels with same Source Layer-2 ID-Destination Layer-2 ID pair needs to be multiplexed. The reason is that MAC header has only one Source Layer-2 ID field and one Destination Layer-2 ID field. However each new MAC PDU can have different Source Layer-2 ID field. 

Observation 2: Within a MAC PDU, MAC SDUs of logical channels with same Source Layer-2 ID-Destination Layer-2 ID pair only can be multiplexed.

Instead of restricting each MAC PDU corresponding to an SCI to have MAC SDUs from logical channels corresponding to same Source Layer-2 ID-Destination Layer-2 ID pair we propose the following:
·   All the MAC PDUs corresponding to an SCI should correspond to same destination layer 2 ID. The source layer 2 ID can be different in each MAC PDU. See Figure 1. 
This enables a Relay UE communicating with a remote UE using multiple source layer 2 IDs to transmit data to remote UE from logical channels associated with different source Layer 2 ID in a SC period.
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Figure 1
Proposal 1:  All the MAC PDUs corresponding to an SCI should correspond to same destination layer 2 ID. The source layer 2 ID can be different in each MAC PDU.
2.2 Issue 2: Avoiding Out of Sequence PDUs
RLC does not support reordering. So a UE should not transmit MAC PDUs carrying MAC SDUs from same logical channel concurrently within same SC period or overlapping SC period. If a transmission of MAC PDU carrying MAC SDU from logical channel 1 is initiated then transmission of another MAC PDU carrying the MAC SDU from same logical channel 1 should be initiated only after all the retransmissions of first MAC PDU is completed.
Current specification avoids reordering issue within the same SC period, by avoiding transmission of MAC PDUs concurrently to same destination. In principle, it is not required to forbid concurrent transmission to same destination but only concurrent transmission of MAC SDUs of same logical channel. 
Observation 3: In order to avoid reception of out of order PDUs, it is not required to forbid concurrent transmission to same destination but only concurrent transmission of MAC SDUs of same logical channel.
UE is also allowed to concurrently transmit in overlapping SC periods. This may also result in reception of PDUs out of sequence [2].  Current text seems to avoid this issue only for concurrent transmissions within same SC period. So we propose that
Proposal 2: For logical channel prioritization corresponding to an SCI, only consider sidelink logical channels not previously selected for this SC period and the SC periods (if any) which are overlapping with this SC period, to have data available for transmission
Specification changes needed for proposal1 & 2 are shown in Annexure 1. The CR is provided in [1].
3 Conclusion
Based on the discussion in section 2 we propose the following: 
Observation 1: If Relay UE is communicating with a remote UE using multiple source layer 2-IDs then it may not be able to transmit any data to remote UE from some logical channels.

Observation 2: Within a MAC PDU, MAC SDUs of logical channels with same Source Layer-2 ID-Destination Layer-2 ID pair only can be multiplexed.
Proposal 1:  All the MAC PDUs corresponding to an SCI should correspond to same destination layer 2 ID. The source layer 2 ID can be different in each MAC PDU.
Proposal 2: Discuss and agree on the proposed text in CR.
The CR for above proposals is provided in [1].
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5 Annexure: Text Proposal for 36.321
Changes for Proposal 1
5.14.1.3
Multiplexing and assembly

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

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 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; for each new MAC PDU transmission in this SC period perform step 1 and step 2:
-
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 and source Layer-2 ID of logical channel served in step 1 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.

Changes for Proposal 2
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: Only consider sidelink logical channels not previously selected for this SC period and the SC periods (if any) which are overlapping with this SC period, to have data available for transmission. 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.
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