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1.	Introduction
At RAN2#94 meeting, the logical channel prioritization procedure for sidelink was changed a bit due to the issue of out of order PDUs received from overlapping SC periods [1]. We think this CR changes already agreed principle (i.e. different SL grants in one SC period are used for different ProSe Destinations), and propose to discuss more on this issue.

2.	Discussion
The issue of multiple transmissions has been discusses a lot, and RAN2 made agreements in RAN2#92 as follows:
	Agreement on multiple transmissions
· Confirm working assumption that transmissions are subject to single cluster SC-FDM restriction
· Multiple transmissions (to different destinations) for Mode 1 can be supported by the transmissions of multiple grants within a SC period.  
· A fixed maximum number of [8] multiple transmission is supported (both Mode 1 and Mode 2) 
· The subframe timing information of when the SL grant is received can be used to differentiate the multiple SL grants and map to the sidelink process.   The UE can overrides the grants received in the same subframe number in different radio frames.  
· For Mode 2 (to different destinations), the UE randomly picks resources for a particular destination within a pool (similar to Rel-12) and if collision occurs between different destinations it is up to UE implementations how to handle it.



That is, if the UE receives multiple SL grants within a SC period, the UE uses each SL grant for different ProSe Destinations. The initial version of the 36.321 standard (v13.0.0, 2015-12) was written in this respect.
At that time, using multiple SL grants to one ProSe Destination in one SC period was not considered. This is because it is not the purpose of allowing multiple SL grants in one SC period. Consequently, the standard prohibits multiple transmissions to one ProSe Destination in one SC period as shown below.

	TS36.321 v13.0.0
[bookmark: _Toc440459329]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.
Multiple transmissions within overlapping SC periods to different ProSe Destinations are allowed subject to single-cluster SC-FDM constraint.
[bookmark: _Toc440459330]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;



However, [1] raised an issue of out of order PDU reception in “overlapping SC period”. In our view, the “overlapping SC period” also includes the case of “same SC period”, and thus there would be no issue even in overlapping SC period case. Our interpretation of the above standard is that same ProSe Destination is not selected not only for same SC period but also for overlapping SC period. This is shown in Figure 1.


Figure 1: Our interpretation of multiple SL transmissions in overlapping SC period.
However, it seems in RAN2#94 that companies have different views on overlapping SC period that same ProSe Destination can be selected for overlapping SC period, as shown in Figure 2.


Figure 2: Different interpretation of multiple SL transmissions in overlapping SC period.
If the Figure 2 is allowed, the problem raised in [1] can happen, and it could be solved by not considering SL logical channel previously selected for this SC period and the overlapping SC periods when performing logical channel prioritization procedure. The v13.2.0 of 36.321 specification is changed in this respect.

	TS36.321 v13.2.0
[bookmark: _Toc454810699]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.
Multiple transmissions within overlapping SC periods to different ProSe Destinations are allowed subject to single-cluster SC-FDM constraint.
[bookmark: _Toc454810700]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:
-	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.
-	Step 0: Select a ProSe Destination, having the sidelink logical channel with the highest priority, among the sidelink logical channels having data available for transmission;




However, the latest version also removes restriction of multiple SL grants to one ProSe Destination in one SC period (i.e. “Step 0: Select a ProSe Destination, not previously selected for this SC period”). Consequently, now it seems possible to use multiple SL grants to one ProSe Destination in the same and all overlapping SC periods, as shown in Figure 3.


Figure 3: Multiple SL transmissions in overlapping SC period with current specification.

We think the latest change, as shown in Figure 3, is not correct or not efficient with following reasons:
· The original purpose of multiple SL transmissions in one SC period is to provide transmission opportunity to ProSe Destinations with different priorities. With the latest change, multiple SL grants would be used only for ProSe Destination with higher priority, and the ProSe Destination with lower priority would be starved.
· In the previous version of the specification, there is no out of order PDU reception problem in one SC period, because different ProSe Destinations are selected for different SL grants. The latest change over-solves the problem by changing the long-standing principle, i.e. one SL grant for one ProSe Destination and vice versa. Note that ProSe Rel-13 is frozen from December 2015, and functional change should not be allowed unless something is really broken.
· The latest change itself is not correct or not complete, and needs to be changed further. The text highlighted in green starts with “Only consider sidelink logical channels not previously selected..”. However, there is no procedure text on “selecting” sidelink logical channels. The procedure text has only the step of “selecting” ProSe Destination.

With the reasons above, we think the latest version needs to be changed once again. We think the Figure 3 should not be allowed, and propose to revert back to Figure 1. If companies feel that Figure 1 is too restrictive, we are also ok to go for Figure 2.
The followings are suggested change based on the latest version of specification.

	Option1: Implementation of Figure 1
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:
-	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.
-	Step 0: Select a ProSe Destination, not previously selected for this SC period and the SC periods (if any) which are overlapping with this SC period, having the sidelink logical channel with the highest priority, among the sidelink logical channels having data available for transmission;




	Option2: Implementation of Figure 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:
-	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.
-	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;




Proposal1: Change the Sidelink Logical Channel Prioritization procedure so that multiple SL grants in one SC period to one ProSe Destination is not allowed. In other words, for each SCI transmitted in an SC period, the UE shall select a ProSe Destination not previously selected for this SC period.
Proposal2: For multiple SL grants in overlapping SC period, discuss whether they can be used for the same ProSe Destination or not.
· Option1: Multiple SL grants in overlapping SC period to one ProSe Destination is not allowed.
· Option2: Multiple SL grants in overlapping SC period to one ProSe Destination is allowed.

3.	Proposals
This document analyzes recent change of sidelink logical channel procedure, and concludes that the recent change is not correct or not efficient. Thus, we propose to revert back to the behavior in previous version of the specification.
Proposal1: Change the Sidelink Logical Channel Prioritization procedure so that multiple SL grants in one SC period to one ProSe Destination is not allowed. In other words, for each SCI transmitted in an SC period, the UE shall select a ProSe Destination not previously selected for this SC period.
Moreover, we also propose to discuss further on multiple SL grants in overlapping SC period to one ProSe Destination.
Proposal2: For multiple SL grants in overlapping SC period, discuss whether they can be used for the same ProSe Destination or not.
· Option1: Multiple SL grants in overlapping SC period to one ProSe Destination is not allowed.
· Option2: Multiple SL grants in overlapping SC period to one ProSe Destination is allowed.
For each option, we provide a CR in [2] and [3], respectively.
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