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1 Introduction

In RAN2#91 following agreements [1] were made related to priority handling for D2D communication. 

In this paper we discuss the following remaining issues for priority handling:
· Mode 1: How to indicate the priority to eNB for priority handling across UEs? 
· Mode 2: How to prioritize packets of different priority within and across UEs?  

2 Discussion
2.1 Logical channel priority

According to stage 2 running CR, “The Access stratum (AS) is provided with the PPPP of protocol data unit transmitted over PC5 interface by higher layer. There is a priority associated with each logical channel.

Editor’s Note: what is the relationship between PPPP and the priority as mentioned in the text “There is a priority associated with each logical channel”?”
In our understanding, the priority of logical channel is the PPPP of packets mapped to the logical channel. Packets with distinct PPPP values and/or destined to distinct destinations are mapped to distinct logical channels. 

Proposal 1: The priority of a logical channel is the PPPP of packets mapped to that logical channel. Packets with distinct PPPP values and/or destined to distinct destinations are mapped to distinct logical channels. 

2.2 Priority Handling in Mode 1

2.2.1 Mapping between LCG ID and Priority
In order for the eNB to prioritise the resource requests from multiple UEs, eNB should be aware of the ProSe Per-Packet Priority. ProSe Per-Packet Priority can be indicated to eNB using the following approaches:
Approach 1:

In release 12, D2D BSR includes the LCG ID. LCG ID is always set to 3. In order to report the priority, LCG ID can be associated with ProSe Per-Packet Priority. 
In RAN2 #91, it was agreed that each sidelink logical channel is mapped to one of four LCGs depending on the PPP of the sidelink logical channel. This basically means that there is a mapping between PPP and LCG ID. It is FFS how the mapping between the priority and LCG ID is determined.

According to SA2 TR [2], “support of 8 levels for the ProSe Per-Packet Priority should be sufficient to support a wide range of applications”. There are four available LCG IDs. So each LCG ID can be mapped to two ProSe Per-Packet Priority levels. The mapping between LCG ID and per packet priority levels can be fixed or can be signaled by the network in RRCConnectionReconfiguration message in response to SidelinkUEInformationMesssage with DestinationIdListInfo.

For example, 
· LCG ID 0: Priority Level 0 (Highest), Priority Level 1

· LCG ID 1: Priority Level 2, Priority Level 3

· LCG ID 2: Priority Level 4, Priority Level 5

· LCG ID 3: Priority Level 6, Priority Level 7 (Lowest)
Approach 2:

An alternate approach could be to send the logical channel info i.e. LCID and associated ProSe Per-Packet Priority for each destination ID in SidelinkUEInformationMesssage and then eNB assigns the LCG i.e. LCG ID for each of the logical channel. This approach has more signalling overhead compared to approach 1.

Proposal 2: ProSe Per-Packet Priority is indicated using LCG ID in BSR. Mapping between LCG IDs and PPP levels is signaled by network in RRCConnectionReconfiguration message. 
2.3 Priority Handling in Mode 2
In release 12, up to four TX resource pools for sidelink communication transmission can be configured. However, UE always selects the first resource pool for sidelink transmission. One of the ways to support ProSe Per-Packet Priority in mode 2 is to configure multiple TX resource pools and each TX resource pool is tagged with a priority. A Resource pool can be used for transmitting a packet with priority greater than or equal to priority of that resource pool. UE selects a resource pool which has equal or lower priority than ProSe Per-Packet Priority of packet which UE wants to transmit. 
Proposal 3: Configure multiple TX resource pools and each TX resource pool is tagged with a priority. UE selects a resource pool which has equal or lower priority than ProSe Per-Packet Priority of packet which UE wants to transmit.
2.4 Logical Channel Prioritization

In the last meeting following agreement was 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 then serves all sidelink logical channels belonging the selected ProSe destination group in a decreasing priority order.”
The above agreement considers that UE is performing only group communication. UE may be performing unicast communication with relay. In order to cover both unicast and group destination, we propose the following:
“When the UE receives a SL grant, the UE selects the ProSe destination having the sidelink logical channel with the highest PPP among the sidelink logical channels having SL data, and then serves all sidelink logical channels belonging the selected ProSe destination in a decreasing priority order.”
Proposal 4: When the UE receives a SL grant, the UE selects the ProSe destination having the sidelink logical channel with the highest PPP among the sidelink logical channels having SL data, and then serves all sidelink logical channels belonging the selected ProSe destination in a decreasing priority order.
3 Conclusion

In this paper we have discussed the remaining issues for priority handling. We propose the following:
Proposal 1: The priority of a logical channel is the PPPP of packets mapped to that logical channel. Packets with distinct PPPP values and/or destined to distinct destinations are mapped to distinct logical channels. 

Proposal 2: ProSe Per-Packet Priority is indicated using LCG ID in BSR. Mapping between LCG IDs and PPP levels is signaled by network in RRCConnectionReconfiguration message. 
Proposal 3: Configure multiple TX resource pools and each TX resource pool is tagged with a priority. UE selects a resource pool which has equal or lower priority than ProSe Per-Packet Priority of packet which UE wants to transmit.
Proposal 4: When the UE receives a SL grant, the UE selects the ProSe destination having the sidelink logical channel with the highest PPP among the sidelink logical channels having SL data, and then serves all sidelink logical channels belonging the selected ProSe destination in a decreasing priority order.
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To implement PPP only changes to the PC5 interface are necessary





If a packet is prioritized on the PC5 interface, it should also be treated with some priority on the Uu interface (if a ProSe UE-to-Network relay is used).





If a packet is prioritized on the Uu interface, it should also be treated with some priority on the PC5 interface (if a ProSe UE-to-Network relay is used).





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.   





Define LCG per ProSe destination and within one ProSe destination, each sidelink logical channel is mapped to one of four LCGs depending on the PPP of the sidelink logical channel.  FFS how the mapping between LCGID and priority is determined. 





The same Rel-12 sidelink BSR format will be used as a baseline.  When sending a SL BSR, the UE includes BS of all LCGs having SL data among all ProSe destinations as many as it can (relying on the truncation mechanism of Rel-12).  





FFS how the ProSe BSR is constructed (the order in which BS is provided for each LCGID )  





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.
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