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1 Introduction

In RAN2 #90 and RAN2 #91, priority handling for ProSe communication was discussed. Several agreements were made in RAN2 #91,
	· 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.  


In RAN1 #82, an LS [1] was sent to RAN2. Here, RAN1 indicated that they don’t see RAN1 specification impact for support of ProSe PPP. It was also stated that in RAN1’s understanding, PPPP can for example be supported as follows, and that this is within RAN2’s scope to specify: 

· Mode-2 MCPTT priorities can be supported by a (re)configurable mapping of ProSe PPP levels to different Mode-2 resource pools (for PSCCH and PSSCH), or possibly to different sets of T-RPTs for data and possibly PSCCH resource index for control signalling. 
· In order to make it possible to configure 1-to-1 mapping between ProSe PPP levels and pools as one of the supported configurations, the maximum number of Mode-2 PSCCH and PSSCH pools should be extended to 8.

· both in-coverage and out-of-coverage 
In this contribution, we discuss the open issues for D2D Communication Mode 2 (UE autonomous resource selection) when using PPPP.

In Section 2 we quickly summarize key aspects of the approach where PPP is obtained from the application layer for a given D2D data packet (sequence), and a UE then selects an SA/Data Tx pool which has either equal or lower priority than the PPP. We also review some pre-emption related MCPTT requirements. In Section 3 we discuss open issues and in particular the need for pre-emption signaling in the access stratum.
2 Discussion 
2.1 Priority for autonomous UE scheduled transmissions
One possible solution that was discussed during RAN2 #90 and then captured in the Chairman’s notes was to associate SA/Data pools to a priority level and to allow higher priority data to use lower priority pools.
In essence, based on PPP obtained from the application layer for a given D2D data packet (sequence), a UE can select an SA/Data Tx pool which has either equal or lower priority than the PPP.
Low-priority UEs would still be required to exclusively and only utilize the associated low-priority pool(s), but the high priority UEs would be allowed to select from any of the available transmission pools.
For the example of 4 configurable priority levels (Figure 1), each of these priority levels would simply be associated with one of the four SA/Data transmission pools. UEs attempting to transmit a D2D data packet (sequence) associated with a given priority level can use the pool of that level and all the pools at a lower priority level. A UE transmitting D2D data at the lowest priority level 4 would be allowed to use only pool 4, a UE transmitting at priority level 3 would be able to use pool 3 and 4, and so on. Pool selection by the highest priority UEs which would be allowed to select pools 1-4 would be left to UE implementation.
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Figure 1: Priority handling in D2D Comm. Mode 2 using PPP associated with a given SA/Data pool and allowing UEs to selecting any pool of equal or higher priority
Proposal 1 R13 eD2D priority handling for D2D Communication is supported by a UE selecting an SA/Data Tx pool which has either equal or lower priority than the PPP associated with that Tx pool.

Proposal 2 R13 eD2D SIB18 is extended by indicating a minimum associated priority level for Tx and Rx SA/Data pools.
2.2 Need for priority indication/pre-emption

Related to the handling of priority-based D2D transmissions using multiple configured SA/Data pools in R13 is the question whether additional support in the access stratum for pre-emption is necessary.

Support for pre-emption mechanisms is mandated through the MCPTT requirements. Pre-emption refers to the ability for call and group management signaling messages to be reliably delivered by the MCPTT application layer to all group members. Call management signaling for a given call group quiets the floor for a high priority participant. One such example is emergency voice. Group management signalling for example allows new participants to join an existing group; involving interactions such as approval for joining by existing group members. There are several others, all of which result in the need for MCPTT application layer signaling to be delivered with higher priority than any voice packet in such a group. It should not be forgotten, that MCPTT pre-emption mechanisms also result in the need to receive configuration signaling relevant for multiple groups in an incident area. For example, groups can temporarily be joined by manual intervention of the floor control manager through the MCPTT server. MCPTT call management functions are therefore not limited to signaling inside a given call group only. MCPTT inter-group signaling messages also need to be delivered with higher priority than regular voice packets.
When using PPPP for MCPTT call and group management signaling, such data packets carrying signaling data for MCPTT pre-emption and floor control will use higher PPP levels and therefore use higher priority SA/Data pool(s).

Using the approach where PPP is obtained from the application layer for a given D2D data packet (sequence), and a UE then selects an SA/Data Tx pool which has either equal or lower priority than the PPP, one fundamental limitation of static resource partitioning is still not overcome.

For low priority D2D Data like voice packet (sequences), where transmissions are typically being made at the lowest priority level, even when no other transmissions are ongoing for any higher priority level, the lowest priority transmissions will still be restricted to the use of the lowest priority pool(s). Congestion for the lowest priority SA/Data pool will still occur.
Furthermore, for the highest-priority D2D Data like MCPTT call or group management messages, with equally probable random SA/Data pool selection out of the set of pools that have an equal or higher priority levels associated with it, a transmitter UEs could still end up potentially selecting from many pools.

This results in the very undesirable side effect that a receiver UE in order to build its half-duplex Rx/Tx schedule to guarantee reception for MCPTT high priority call and group management signaling will still need to decode for presence of high-priority transmissions in all, including low priority SA/Data pools.

When decoding multiple simultaneous SAs for a given SA/Data pool, the receiving UE cannot right away infer which SAs corresponds to a high priority transmission in absence of an actual indication of the associated priority level in the SA or the MAC CE itself. When an MCPTT group management message at priority level 1 (highest) and a voice packet sequence at priority level 4 are simultaneously transmitted into SA/Data pool associated with priority level 4, the receiving UE would need to decode and process both transmissions completely to determine that one was MCPTT signaling and the other was regular voice.

Observation 1 The UE cannot infer the priority of the packet based on the SA/Data pool it received the packet on.
Clearly, if highest priority level MCPTT messages were confined to be transmitted exclusively into the highest priority SA/Data pool 1 only, such a confusion cannot arise. In such a case, the receiving UE can infer from the SA/Data pool is it currently decoding which priority level corresponds to incoming transmissions.
We therefore think that the proposal to have R13 eD2D UEs select an SA/Data Tx pool which has either equal or lower priority than the PPP needs to consider that practical UE implementations cannot be expected to decode and process each and every incoming SA with its associated D2D Data in all pools to determine if MCPTT high priority payload contents are present.

Observation 2 Decoding all data associated to every broadcast/multicast incoming SA in order to determine if high-priority MCPTT payload content is present is not practical.
In fact, we think that inclusion of priority group indicator into the SA itself would be the only way to make sure that R13 eD2D UEs can guarantee reception of MCPTT call and group management messages for pre-emption in the access stratum.  The receiving UE will decode SAs for a given SA/Data pool, and from reading the SAs determine which actual associated data transmissions in that pool correspond to high vs. low priority transmissions. The receiving UE will prioritize any higher priority MCPTT call or group management signaling message first and then process lower priority voice data only if its adjusted half-duplex schedule and simultaneous processing capabilities allow so.
It should also not be forgotten that the principle of associating a given SA/Data Tx pool with a given priority level may experience practical limitations with respect to configurability by the network, which we think is a second reason to consider inclusion of some form of additional pre-emption signaling into the AS.

In R12 D2D, there can be 4 Tx pools and 16 Rx pools. Independent of the question, how support for up to 8 Tx pools (or 8 sub-channels using the 4 existing Tx pools) is introduced in R13, it must be considered that the eNB in the serving cell has full control over configuration of up to 8 priority levels corresponding to these 8 Tx pools, but it has much less control over the MCPTT server side configuration on devices operating in partial or out-of-coverage.

It can be envisioned that R13 SIB18 allows to indicate a minimum priority level required for transmission in any of the up to 8 SA/Data Tx pools (or sub-channels). Similarly, advertising associated priority levels for Rx in the up to 16 Rx pools can in principle be done, although this will require some proprietary coordination amongst eNBs. Pre-configuration of the priority levels associated with the Mode 2 D2D Communication Tx and Rx pools present on PS devices will impose constraints. Any settings provisioning the SA/Data pools for Tx and Rx in out-of-coverage can be overwritten by the MCPTT server depending on operational needs through O&M. Unless priority-levels associated with SA/Data Tx and Rx pools are hardcoded into the device and cannot be altered at all, i.e. they are not (re-)configurable, it cannot be safely assumed that all devices at all points in time will use exactly the same Mode 2 Tx and Rx pools when operating out-of-coverage.
Observation 3 Priority associated to SA/Data pool can be reconfigured and it cannot be safely assumed that all devices at all points in time will use exactly the same Mode 2 Tx and Rx pools when operating out-of-coverage.

In summary, we think that it is simply more practical to have additional support for pre-emption in the access stratum such as by including a priority group IE into a new R13 SCI Format 1.
Proposal 3 R13 eD2D supports MCPTT application layer pre-emption with a priority group indication field carried in the Scheduling Assignment.
The number of bits required for the indication can be further discussed and will depend on receiving requirements.  For example, it may only be necessary for a receiving UE to ensure the decoding of the highest priority data and for the rest of the priority levels it doesn’t need to distinguish (e.g. decode them in equal priority).  In such case a one bit or two may be sufficient.  When using a 1 or 2 bit(s) priority group indicator in a newly defined R13 SCI Format 1, the transmitting UE will thus obtain PPP for the associated data from the application layer, select the applicable SA/Data pool, then map the priority level into the SA priority group indicator.

Proposal 4 The priority group indication field carries 1 or 2 bit(s) mapped to the PPP.
This would address concerns about limitations with static and not configurable Tx and RX SA/Data pool usage when associated with PPP. It would make it possible to use the proposed approach where PPP is obtained from the application layer for a given D2D data packet (sequence) by the transmitting UE and the UE then selects an SA/Data Tx pool which has either equal or lower priority than the PPP.
3 Conclusion

In this contribution we discussed open issues related to the solution approach where PPP is obtained from the application layer for a given D2D data packet (sequence), and a UE then selects an SA/Data Tx pool which has either equal or lower priority than the PPP. We reviewed some pre-emption related MCPTT requirements and the need for additional pre-emption signaling in the access stratum.

In summary, we propose:
Proposal 5 R13 eD2D priority handling for D2D Communication is supported by a UE selecting an SA/Data Tx pool which has either equal or lower priority than the PPP associated with that Tx pool.

Proposal 6 R13 eD2D SIB18 is extended by indicating a minimum associated priority level for Tx and Rx SA/Data pools.
Proposal 7 R13 eD2D supports MCPTT application layer pre-emption with a priority group indication field carried in the Scheduling Assignment

Proposal 8 The priority group indication field carries 1 or 2 bit(s) mapped to the PPP
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