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1
Introduction
In 3GPP RAN2 #90 following agreements were made for priority handling:

	Agreements 

· The AS is provided with the priority of the data packets to be transmitted on PC5 interface.   The AS doesn’t need to know how the higher layers have determined the priority (pending final SA2 response).  
· For each logical channels there will be an associated priority.
· The creation of logical channels will be left to UE implementation, similar to Rel-12.  In addition to taking source/destination ID of packets into account when creating a logical channel, the UE will also take into account the priority of packets.   
· For scheduled resource allocation, as a baseline, the buffer status is reported per destination ID, as per Rel-12 agreement.  It is FFS how the mapping between the logical channel priority and LCG is done.  
· RAN2 has agreed that for autonomous resource selection, solutions other than static one-to-one association between priorities and resource pools should be considered.   Solutions to address this limitations are FFS.

· The resource pool is selected, the selection is valid for the entire SA period.  After the SA period is finished the UE may perform resource pool selection again.   FFS whether multiple transmission to different destination IDs can be allowed within one SA period.  


Agenda Item for 3GPP RAN2 #91 covers following open issues for priority handling:

	Mapping between the logical channel priority and LCG .  

Solutions to address prioritization in case of autonomous resource selection (e.g. solutions other than static one-to-one association between priorities and resource pools).  

Need/requirement for pre-emption.

Are multiple transmissions to different destination IDs allowed within one SA period?


In this document we discuss all the open issues and propose solution.
2
Discussion
As agreed in 3GPP RAN2#90 that application provides priority with each packet to AS, and for each logical channel there will be associated priority. So that UE creates logical channel with associated priority which corresponds to the priority of the packet.
Observation 1: Priority provided by application layer (PPPP- ProSe per packet priority) for a packets maps to a logical channel ID. 

There are two mechanisms to perform PPPP and LCID mapping:

1. PPPP and LCID mapping is configurable and provided by NW

2. PPPP and LCID mapping is fixed in the standards.
In our opinion fixed mapping defined in standard is better option because it is simple in nature, and avoids priority misinterpretation in case of UE-to-NW relay. 

Proposal 1: There is static defined mapping between PPPP and LCID.
SA2 has sent LS [3] to RAN2, and asked following questions:
	SA2 would like to ask: 

1. Whether the sidelink LCID is an indicator of the ProSe Per Packet Priority? In other words: whether it can be assumed that using the same sidelink LCID in both directions for ProSe communications results the same level of priority (ProSe Per Packet Priority) to the traffic in both directions?

2. If the answer to (1) is affirmative, whether it can be assumed that ProSe Per Packet Priority is statically mapped to a sidelink LCID in the access stratum?


As proposed in proposal 1 there is fixed mapping between LCID and PPPP, hence using same LCID in both directions for prose communication results the similar level of priority (PPPP) to the traffic in both directions. It is therefore propososed to send LS response to SA2 [4] and confirm that LCID is an indicator of PPPP and there is static mapping between PPPP and LCID.

Proposal 2: Send LS response to SA2 [4] and confirm that LCID is an indicator of PPPP and there is static mapping between PPPP and LCID.

2.2.1 Mechanism for Mode 2 (in-coverage, out of coverage)

To answer the open issue covered in the proposed agenda for RAN2#91[2]:

	Solutions to address prioritization in case of autonomous resource selection (e.g. solutions other than static one-to-one association between priorities and resource pools).  


We propose a solution which works in following way:

- Mode 2 transmission resource pool will have priority associated with them. 
- Based on PPPP (LCID, as PPPP and LCID have mapping) UE selects a particular transmission pool for the transmission of the packet in such a way that selected pool has either same or lower priority than the PPPP of the packet.

Note that this solution was the solution which was considered in 3GPP RAN2#90 and captured in the chairman’s notes as:
	Solutions considered
- One solution considered is to associate pools to a priority and to allow higher priority data to use lower priority pools.  


In Rel-12 there are 4 transmission pools possible. As proposed above that, there is a priority associated with each transmission pool. It is our understanding that there are atleast 8 levels of PPPP are required. If we increase number of transmission pools from 4 to 8, then there is significant overhead increase in SIB 18. To overcome this problem we have proposed a simple approach in RAN1 [5] of subdividing resource pools into sub-pools, without incurring significant overhead. It is simple to associated each sub-pool with a priority level.
Proposal 3: Mode 2 transmission pool (or sub-pools) will have priority associated with them. 

Proposal 4: Based on PPPP (LCID, as PPPP and LCID have mapping) UE selects a particular transmission pool/sub-pool which has equal or lower priority than PPPP of the packet for transmission of the packet.
Proposal 5: Send LS response [6] to RAN1 to indicate RAN2 decision on association of priority and resorce pools.
2.2.2 Mechanism for Mode 1

In case of Mode 1, eNB provides resources for transmission based on Sidelink BSR. Rel-12 Sidelink BSR contains LCG ID. Similar to legacy LTE, various logical channels (i.e. different priority packets) can map to a logical channel groups. eNB indicates how to map different logical channels to logical channel groups in RRCConnectionReconfiguration message (in response to SidelinkUEInformation message).
Proposal 6: Similar to legacy LTE, various logical channels (i.e. different priority packets) can map to a logical channel groups.

Proposal 7: eNB provides how to map different logical channels (hence priority of the packets) to logical channel groups in RRCConnectionReconfiguration message (in response to SidelinkUEInformation message).
Another aspect covered in agenda [2] 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. 
Proposal 8: 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 these packets can be received by all the users. 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 signaling) in such a way that there is no other pool configured in those subframes. Hence 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 these packets can be received by all the users. 

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 signaling) in such a way that there is no other pool configured in those subframes.
Proposal 9: 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.
Another FFS as captured in [1]:

	FFS whether multiple transmission to different destination IDs can be allowed within one SA period.  


Even though there can be four transmission pools, but in Rel-12 RAN2 decided to use only one of them. That is why in Rel-12 it is not allowed to transmit packets to multiple destinations in in one SA period. However to accommodate priority handling, in Rel-13 a UE can use multiple pools depending upon PPPP, hence it is required that multiple transmission to different destinations in different resource pools are allowed subject to SC-FDM constraint.  

Proposal 10: For a given resource pool, within one SA period, multiple transmission to different destination IDs are not allowed.
Proposal 11: Multiple transmissions to different destination IDs in different resource pools are allowed subject to SC-FDM constraint.
3
Conclusion 

In this contribution we discussed how to handle priority for Sidelink direct Communication. We propose:

Proposal 1: There is static defined mapping between PPPP and LCID.
Proposal 2: Send LS response to SA2 [4] and confirm that LCID is an indicator of PPPP and there is static mapping between PPPP and LCID.

Proposal 3: Mode 2 transmission pool (or sub-pools) will have priority associated with them. 

Proposal 4: Based on PPPP (LCID, as PPPP and LCID have mapping) UE selects a particular transmission pool/sub-pool which has equal or lower priority than PPPP of the packet for transmission of the packet.
Proposal 5: Send LS response [6] to RAN1 to indicate RAN2 decision on association of priority and resorce pools.
Proposal 6: Similar to legacy LTE, various logical channels (i.e. different priority packets) can map to a logical channel groups.

Proposal 7: eNB provides how to map different logical channels (hence priority of the packets) to logical channel groups in RRCConnectionReconfiguration message (in response to SidelinkUEInformation message).

Proposal 8: Pre-emption is an application layer functionality.
Proposal 9: 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.

Proposal 10: For a given resource pool, within one SA period, multiple transmission to different destination IDs are not allowed.
Proposal 11: Multiple transmissions to different destination IDs in different resource pools are allowed subject to SC-FDM constraint.
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