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1 Introduction

In RAN2 #91bis, several additional agreements on the use of multiple transmission pools for group priority handling in D2D Communication Mode 2 were made,
	Agreements:

· There can be up to 8 mode 2 transmission pools, each pool will have a list of priorities (i.e. PPPP) associated with it.   The number of pools can be configurable.  A priority can be mapped to multiple pools.  

· UE selects a particular transmission pool in which one of the associated priorities is equal to the highest logical channel priority in the MAC PDU.   It is up to UE implementation how the UE select amongst multiple allowed pools.  
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.


Based on these latest agreements, we discuss several aspects relevant from the UE receiver perspective when operating in D2D Communication Mode 2 with up to 8 transmission pools and where each Tx pool has an associated list of priorities (i.e. PPPP).
2 Discussion 
Based on the RAN2 #91bis agreements, up to 8 D2D Communication Mode 2 transmission pools can be configured in R13. Each of them has a list of associated priorities (i.e. PPPP).

The transmitting UE obtains PPP from the application layer for a given D2D data packet (sequence). It will then select an SA/Data Tx pool for which one of the associated priorities is equal to the highest logical channel priority in the MAC PDU. In case there is more than one allowed SA/Data Tx pool available for the given priority level corresponding to the data packet (sequence), the UE may select any of these allowed transmission pools.

When using PPPP for MCPTT call and group management signaling, data packets carrying signaling data for MCPTT pre-emption and floor control typically use the higher PPPP levels. Voice packets corresponding to a given group call will typically be made at lower priority levels. Independent of call and group management related signaling, different prioritization levels will also be employed among the different types of voice group calls such as emergency vs. general dispatch. From the application point-of-view, priority levels remain (re-)configurable. 
When decoding multiple simultaneous SAs in a given SA reception pool, the receiving UE cannot right away infer which detected SAs actually correspond to a high priority transmission. Similarly, when processing and decoding SAs in multiple reception pools, the receiving UE does not know which priority levels are associated with any of these. In addition, depending on the (pre-)configuration of the transmitting UEs, Mode 2 data for the same priority level can also end up being transmitted in different pools.

As example, assume that the Mode 2 SA/Data transmission pool is configured such that both an MCPTT group management message at priority level 1 (highest) and a voice packet sequence at priority level 4 (medium) are allowed to be sent into that pool by transmitting UEs. A receiving UE would still need to decode and process all detected SAs and their associated D2D data packets in order to determine that one SA indicates MCPTT signaling, but other SAs indicate regular voice. We note that inclusion of PPPP into PDCP headers or in the form of MAC CE by transmitting UEs would not necessarily always make the task easier for the receiving UE. Either one would require processing of the D2D data sequence in a scheduling period, which would require an a-priori decision by the receiving UE on which SAs to process.
Observation 1 The receiving UE cannot infer packet priority based on the SA/Data pool it received the packet on.

This makes that a typical UE receiver-implementation attempting to build a Tx/Rx schedule to guarantee reception for MCPTT high priority call and group management signaling first is still required to consider all allowed reception pools as equal.

Each and every reception pool needs to be monitored and any incoming SA with its associated D2D data packet sequence need to be processed before the higher priority transmissions can be determined.

Observation 2 Decoding all received broadcast/multicast data associated with incoming SAs in multiple reception pools in order to determine if high-priority MCPTT payload content is present is not practical.

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 for a receiving UE. In such a case, the receiving UE could infer from the SA/Data pool it is currently decoding which priority level corresponds to incoming transmissions. This however is in contradiction with requirements and the RAN2 agreement that allowed priority levels associated with a given transmission pool remain configurable on the network-side.
In consequence, we think it is not sufficient to only have configurable Mode 2 transmission pools with an associated list of priorities each. It is also necessary that a receiving UE can derive or at least infer the associated priority level(s) that correspond to a given SA/Data transmission when decoding in presence of multiple received SAs in one or multiple reception pool(s).
In principle, we think that the inclusion of 2 bit priority level indicator field into the SA itself would be a solution that would allow a receiving UE to efficiently process and prioritize incoming SAs in a given and across multiple reception pools with respect to their associated payload contents. In addition, such a solution would only require configuration of priority levels associated with a given pool for transmission pools [1].
Considering the little amount of time left for R13 eD2D completion, we think that at least RRC and pre-configured reception pools should be extended to include an associated list of priorities.

When obtaining the list of associated priorities for a given reception pool, the receiving Mode 2 UE will at least be able to prioritize reception of those SA reception pools that are allowed for highest priority transmissions.

Proposal 1 Each reception pool will have a list of priorities (i.e. PPPP) associated with it. A given priority level can be mapped to multiple reception pools.

3 Conclusion

In this contribution, we discuss several aspects relevant from the UE receiver perspective when operating in D2D Communication Mode 2 with up to 8 transmission pools and where each Tx pool has an associated list of priorities (i.e. PPPP).

We think it is not sufficient to only have configurable Mode 2 transmission pools with an associated list of priorities each. It is also necessary that a receiving UE can derive or at least infer the associated priority level(s) that correspond to a given SA/Data transmission when decoding in presence of multiple received SAs in one or multiple reception pool(s).

In summary, we propose:
Proposal 2 Each reception pool will have a list of priorities (i.e. PPPP) associated with it. A given priority level can be mapped to multiple reception pools.
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