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1
Introduction
In 3GPP RAN2 #91Bis, good progress was made for priority handling. However, there are some remaining open issues. In this document, we discuss all the open issues and propose solution.
2
Discussion
2.1 Open issue 1: If UE reports any priority information to eNB
Following agreement was made in RAN2#91Bis:

	· The mapping between priority and LCG per UE is configurable by the eNB via RRC dedicated signalling.  FFS if the UE reports any priority information to the eNB.


As per this agreement, eNB provides PPPP and LCG mapping to UE. There are 8 PPPP levels and only 4 LCG it is important for eNB to map LCG and PPPP based on eNB implementation to handle radio resources effectively. Application layer generates PPPP and it is possible that any PPPP packet can be generated at any point of time depending upon the situation and user input. It is not trivial for a UE to predict what kind of PPPP will be generated by application in near future. It is therefore not clear if there is any gain if UE reports PPPP to eNB.
Proposal 1: UE does not inform expected priority to eNB to assist eNB in providing PPPP and LCG mapping.
2.2 Open issue 2: Do we need PPPP information in transmitted packet?
SA2 agreed that there is no need for AS to provide PPPP information from transmitting UE to receiving UE. SA2 sent LS response to RAN2 in S2-153535:

	Question 1: Is there a need for AS to provide the PPPP information from a remote UE transmitting sidelink communication to a relay UE receiving sidelink communication? 
SA2 answer: No, there is no such need. 

In addition, related to question 2, the general PPPP use is documented in clause 5.4.6.1 of TS 23.303. There is also no requirement for the AS layer to provide the PPPP of a received packet to the upper layer. 

Question 2: Is there a need for AS to provide the PPPP information from a UE transmitting sidelink communication to a UE receiving sidelink communication in cases other than UE to Network relay?

SA2 answer: No, there is no such need. 


RAN2 made following agreement in RAN2#91:

	From RAN2 point of view a static mapping between LCID and PPP is not a feasible solution.  The need to provide PPP information from the transmitter to the receiver is only for the relay case (if there is one at all).   From a RAN2 point of view, the preferred solution is to provide PPP information is by including the information in the PDCP of the sidelink.


Proposal 2: Based on SA2 decision it is not required for AS to provide PPPP information (in PDCP header) from transmitter to receiver UE. 

2.3 Open Issue 3: LCP procedure

In RAN2 #91, following agreements were made:

	· When the UE receives a SL grant, the UE selects the ProSe group having the sidelink logical channel with the highest PPP among the sidelink logical channels having SL data, and the serves all sidelink logical channels belonging the selected ProSe destination group in a decreasing priority order.


Even though the agreement says ProSe Group and it was made in the context of Mode 1, to avoid future differences of opinion, it is better to clarify that that it is applicable to unicast and Mode 2 (unicast and groupcast) as well.

Proposal 3: Agreed LCP mechanism in RAN2#91 is applicable for both Mode 1 and Mode 2.

Proposal 4: Agreed LCP mechanism is applicable for unicast as well.

2.4 Open Issue 4: Pre-emption and Floor control handling
Another aspect covered in agenda [4] is:

	Need/requirement for pre-emption.


MCPTT has requirements related to pre-emption, so that a higher priority user/traffic can pre-empt lower priority user/traffic to avoid packet collision and achieve reliable communication. We assume that pre-emption is application layer mechanism and application ensures that it provides mechanism to pre-empt ongoing traffic. SA6 has agreed following flow [S6-151220]:
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Figure 1: Floor request with override authorization
Proposal 11: Pre-emption is an application layer functionality.
We note that half-duplex constraint arises because of transmitter’s in-ability to receive when transmitting. This can lead to a delay for enabling pre-emption from higher priority users, as the lower priority user may not hear the higher priority user due to its own transmission. With introduction of PPPP, it is possible that application layer packets, which are intended for pre-emption and floor control, can use higher PPPP and hence can use higher priority pool, so that all the users can receive these packets. Resource pool configuration has all the flexibility available to configure a pool for higher priority application packets (such as packets containing pre-emption and floor control signalling) in such a way that there is no other pool configured in those subframes. So that all UEs can receive the application layer pre-emption packet. With the help of PPPP and available configuration, it is possible to assist application to handle pre-emption and no extra AS mechanism is required.

Observation 2: Application layer packets, which are intended for pre-emption and floor control, can use higher PPPP and hence can use higher priority pool so that all the users can receive these packets. 

Observation 3: Resource pool configuration has all the flexibility available to configure a pool for higher priority application packets (such as packets containing pre-emption and floor control signalling) in such a way that there is no other pool configured in those subframes.
As depicted in Figure 1, Floor request is followed by floor grant. It should be noted that floor request and grant could be for a particular application group. It is possible that UE can give floor grant for one application group and stop generating packets for that application group whereas it can still generate packets for other application group. Different application groups may or may not map to same Layer 2 ID. Therefore, at AS layer there is no means available to know for which application group floor request and grant are applicable. It is therefore better that pre-emption, floor control is completely handled at application layer, and nothing extra is required from AS side.
Proposal 5: With the help of PPPP and available configuration it is possible to assist applications to handle pre-emption and no extra AS mechanism is required.
2.5 Misc.
It is agreed in RAN2#91Bis:

	Working assumption:

Multiple transmissions within overlapping SC periods to different destination IDs are allowed subject to SC-FDM constraint.  FFS on how this is achieved and implications for Mode 1 and Mode 2.


In rel-12, UE is allowed to only use latest DCI5 for transmission of SC and Data in a SC period. However if multiple transmission in a SC period is performed then we need to remove the rel-12 restriction and allow the UE to use all DCI 5 in a SC period for SC and data transmission (subject to single cluster SC-FDM) constraints.
Proposal 6: To allow multiple transmission in a SC period to different destinations UE can use all SL grants (provided in DCI-5) for SC and data transmissions (subject to single cluster SC-FDM constraints).

In case of Mode 2, if UE performs multiple transmission to different destinations in SC period then there are different scenarios:

1. SC cannot be transmitted to different destinations due to single cluster SC-FDM constraints, but there is no issue in data transmission

2. SC can be transmitted to different destination but corresponding data transmission either one (re) transmission or multiple) cannot be transmitted due to single cluster SC-FDM constraints.

3. Both SC and data transmission (either one (re)transmission or multiple) cannot be performed in SC period due to single cluster SC-FDM constraints.

It is obvious that depending upon the scenario different rules can be formulated to optimise multiple destination transmission in a SC period. However, it is rather simpler approach to make just one rule that multiple transmission to different destinations in SC period is performed if both SC and corresponding data can be transmitted subject to single cluster SC-FDM constrain.

Proposal 7: In case of Mode 2, multiple transmission to different destinations in SC period is performed if both SC and corresponding data can be transmitted subject to single cluster SC-FDM constrain.

2.6 Preconfigured pool

In Rel-12, it was agreed that there could be 4 transmission pool, however only one transmission pool can be used. In case of preconfiguration for out of coverage operation, same pools are used for reception as well.

To handle partial coverage scenario it was decided that proper configuration can ensure that in-coverage UEs and out of coverage UEs can communicate with each other even if in-coverage UEs are using Mode 1 or Mode 2. Easiest way to provide a suitable configuration is to include out of coverage transmission pool as in-coverage reception pool and in-coverage transmission pool is configured as reception pool (which is also transmission pool but not used for transmission) for out of coverage. This approach works well for Rel-12 however for Rel 13 due to PPPP framework all out-of-coverage transmission pools can be used for transmission. Therefore, it is not possible to configure in-coverage transmission pool as out-of-coverage reception pool (as reception pool is also transmission pool). This issue becomes more serious if Mode 1 is used in-covergae where almost all resources can be data pool.
Since we are changing ASN.1 for rel-13, it is appropriate to configure TX pool and reception pool separately for out of coverage as well.

Proposal 8: Out of coverage pre-configured resource pools contains separate RX and TX pools.
Proposal 8a: Principle proposed in proposal 8 is applicable to out of coverage discovery configuration as well.
3
Conclusion 

In this contribution, we discussed how to handle priority for Sidelink direct Communication. We propose:
Proposal 1: UE does not inform expected priority to eNB to assist eNB in providing PPPP and LCG mapping.
Proposal 2: Based on SA2 decision it is not required for AS to provide PPPP information (in PDCP header) from transmitter to receiver UE.
Proposal 3: Agreed LCP mechanism in RAN2#91 is applicable for both Mode 1 and Mode 2.

Proposal 4: Agreed LCP mechanism is applicable for unicast as well.

Proposal 5: With the help of PPPP and available configuration it is possible to assist applications to handle pre-emption and no extra AS mechanism is required.

Proposal 6: To allow multiple transmission in a SC period to different destinations UE can use all SL grants (provided in DCI-5) for SC and data transmissions (subject to single cluster SC-FDM constraints).

Proposal 7: In case of Mode 2, multiple transmission to different destinations in SC period is performed if both SC and corresponding data can be transmitted subject to single cluster SC-FDM constrain.

Proposal 8: Out of coverage pre-configured resource pools contains separate RX and TX pools.

Proposal 8a: Principle proposed in proposal 8 is applicable to out of coverage discovery configuration as well.
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