Page 1

3GPP TSG RAN WG1 Meeting #82
                                  
                R1-154670 
Beijing, China, 24th - 28th August 2015
Agenda item:   7.2.3.3
Source:           Institute for Information Industry (III)
Title:                 Discovery assisted Preemption and Prioritization for Communication
Document for: Discussion/Decision
1
Introduction

In Rel.13 D2D WI [1], the scope of D2D communication enhancement including the support of different priority groups as follows.

1) Define enhancements to D2D communication to enable the following features:

a) Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)

b) Priority of different groups support [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)
Also, in the joint meeting of RAN2 and SA2 in MCPTT, per-packet priority have been agreed in SA2 as a network architecture for ProSe group priority on PC5 [2]. In addition, during the RAN1#81 meeting [3], chairman have encourage companies to identify the requirements for preemption, and if these have impact on RAN1, possible solutions.
"For RAN1#82, companies are encouraged to identify the requirements for preemption, and if these have impact on RAN1, possible solutions"

According to the contribution provided by USDOC [4], there are two MCPTT priorities relevant use cases need to be addressed 

1) AS Pre-emption Associated with Off-network MCPTT User Priority with Floor Control
2) AS Pre-emption Associated with MCPTT Off-network Group Priority

It is observed that a pre-emptive action could happen within a MCPTT group where MCPTT user with higher user priority can override an on-going voice transmission by a UE with lower MCPTT user priority. 

Also, in view of possible resource contention between two MCPTT groups with different priorities, group-based pre-emption happens if the MCPTT pre-emption priority of the newly arrived MCPTT group call is higher than the on-going MCPTT group call using the same resources. 
In this contribution, we took above two MCPTT use cases into account under the SA2 per-packet priority framework, provide a general solution focusing on efficient resource utilization albeit the pre-emption and group priority issues are involved.
In view of out-of-coverage discovery for public safety has been approved in Rel.13 D2D and relevant impacts such as resource allocation or synchronization signal transmission has been immensely discussed over previous meetings. Together with the fact that pre-emption and group priority actually is equivalent to the identification of higher priority user. We therefore contemplated the possibility to realize pre-emption and different group priority of D2D communications via D2D discovery. 
2 
D2D Discovery assisted Preemption and Prioritization for D2D Communication
    The rationale of incorporating D2D discovery feature into D2D communication aims at it could announce priority relevant information to lower priority users before launching priority-sensitive communication. In this section, we first evaluated existing Prose configurations in Rel.12 D2D to perform joint discovery and communication operation, followed by operating mechanism, resource partition scheme for different priority levels and pre-emption notification. 
2.1 Joint operation of Discovery and Communication

    During the meetings in Rel. 12, the D2D discovery and D2D communication functions and corresponding parameters were discussed independently. This poses restrictions on the possibility of joint operation of D2D discovery and communication in the same period. For example, there is no connection between D2D discovery and D2D communication in terms of resource pool allocation. Although these two function can operate independently over respective operating period using TDM manner in the time domain. The long discovery period inserted between two consecutive D2D communication period inevitably causes service continuity problem. 
    At previous meeting, considering efficient co-existence of discovery and communication, two approaches were proposed in [5], including (1) Resource orthogonalization via configuration and (2) Prioritization of one over the other – Rel-12 design prioritizes communication over discovery. In the first scheme, there are two configurations available for joint discovery and communication operation in the same period while avoiding overlapping in the time domain. The limitation of its applicability comes from the fact that only one common period, which is 320 ms, is available for both discovery and communication. In order to have more flexible application, it is beneficial to extend discovery period same as the communication case, i.e., 40, 80 and 160 ms. 
   Upon this joint operation structure, discovery subframes can be intentionally configured ahead of communication subframes as indicated in Fig.1, where the prioritized user only launches its communication after identifying itself in the discovery channel. Resource mapping of different group priorities to corresponding occupied subpools can be defined beforehand and shared among D2D UEs. Group priority information can be, for example, a group ID mapped to one of 232 bits discovery message or carried on higher layer discovery payload. For per-packet-priority case, discovery part records determined priority of each packets, which in turn mapped to utilized resource subpools. Lower priority users, after receiving this information, will refrain from using these subpools belong to higher priority in communications part. Otherwise, for efficient resource utilization, it can reuse these subpools albeit has been reserved for higher priority users. 
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Fig. 1 Joint Discovery and Communication operation within same period
2.1.1 Prioritized Resource Pool allocation 
    An important feature of proposed scheme is to solve contention issue in group priority as well as retains efficient resource utilization. An example of resource subpools allocation for different level of priorities is shown in Fig. 2. The idea of overlapped region is for lower priority user’s opportunistic access of higher priority resource if higher priority users are not aware of in the discovery channel. Otherwise, if detected, lower priority users have to exclude the overlapped resource with higher priority user and randomly select SA/data resources from remained resource subpool(s) to transmit MAC PDU. Group priority to subpools mapping could be predefined in advance, or dynamically adjusted based on the detected number of transmitters belong to relevant priority level. Therefore, the group priority scheduling information of each packet attached to the discovery part is equivalent to have the subpool mapping information in the upcoming communication part. 
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Fig. 2 Resource pool partition among different priority levels.
2.1.2 Pre-emption Message
    According to the description of pre-emption evoked by user priority within a MCPTT group in [4], MCPTT user with higher user priority can override an on-going voice transmission by a UE with lower MCPTT user priority in the same group. However, due to half-duplex constraint in current D2D communication, the transmitter actually cannot be aware of other higher priority transmitters during the scheduled period. Aforementioned joint operation can solve this problem by notifying pre-emption message in the discovery channel. In this case, the pre-emption message is per-group based and has the highest priority. Users in the process of communication, upon receiving this message, should first identify if it comes from the same group. If yes, then all the transmitters belong to same group should abort transmission and then switch to listening mode for receiving MAC PDU from pre-emption source. Conversely, pre-emption notification can be ignored if different group transmitter is detected. Beside group information, which is related to destination ID, for discrimination of different pre-emption sources, source ID can also be carried in discovery channel.  
Based on the discussion in Section 2.1.1 and Sec. 2.1.2, we have the following observations and proposals.
Observation 1: Capability of out-of-coverage discovery for public safety has been approved in Rel. 13 and could be considered to assist pre-emption and group prioritization announcement for communication. 

Observation 2: Joint operation of discovery and communication has the following benefits:

· Group priority can be identified first before upcoming communication.
· Priority-aware efficient resource utilization.

· Resolve the problem of half-duplex constraints for pre-emption delivery.
· Maintain service continuity of communication albeit discovery is inserted. 
· Enable efficient co-existence of discovery and communication.
Proposal 1:  Support additional discovery period including {40, 80, 160} ms to facilitate joint operation with communication in the same period for pre-emption and group prioritization.
Proposal 2: Two discovery types are proposed: 

· Group Priority Scheduling: Discovery message carries group priority scheduling information to realize per-packet-priority to resource pool mapping for the communication.

· Pre-emption Notification: Discovery message carries pre-emption message along with source/destination ID for pre-emption notification.
2.2 Another application of joint discovery and communication
    Another application benefits from joint discovery and communication operation is during the operation of UE-to-network relay reselection. In the scenario of UE-to-Network relay, out-of-coverage UE receives DL traffic forwarded by UE-to-Network relay, an important issue here is how to maintain service continuity when reselection of UE-to-Network relay, due to relative movement, is necessary. This effect had raised discussions over previous meeting, some companies, such as [6], proposed to shorten the discovery period to lower latency of {40, 80, 160} ms for relay discovery, in order to reduce interruption time during relay re-discovery. However, event with these configurations, service continuity of communication is hardly to maintain if they are not operated in the same period. 
    The operation condition is that UE-to-Network relay need to maintain joint relay discovery transmission and data forwarding such that out-of-coverage UE can discover it and redirect the traffic path if necessary. On the other hand, out-of-coverage UEs have to perform relay discovery receiving and forwarded data receiving to ensure service continuity. If these two operations operating independently follows Rel. 12 resource pool configurations, the waiting time of relay reselection inevitably downgrade the performance of D2D communication. This justifies the necessary of concurrent operation of relay discovery and communication in the same period. 
Observation 3: Joint operation of discovery and communication is also beneficial for UE-to-Network relay reselection for service continuity.
3 
Conclusion

In this contribution, we discussed the benefits joint discovery and communication operation within same period, we made the following observations and proposals:
Observation 1: Capability of out-of-coverage discovery for public safety has been approved in Rel. 13 and could be considered to assist pre-emption and group prioritization announcement for communication. 

Observation 2: Joint operation of discovery and communication has the following benefits:

· Group priority can be identified first before upcoming communication.

· Priority-aware efficient resource utilization.

· Resolve the problem of half-duplex constraints for pre-emption delivery.

· Maintain service continuity of communication albeit discovery is inserted. 

· Enable efficient co-existence of discovery and communication.

Observation 3: Joint operation of discovery and communication is also beneficial for UE-to-Network relay reselection for service continuity.
Proposal 1:  Support additional discovery period including {40, 80, 160} ms to facilitate joint operation with communication in the same period for pre-emption and group prioritization.

Proposal 2: Two discovery types are proposed: 

· Group Priority Scheduling: Discovery message carries group priority scheduling information to realize per-packet-priority to resource pool mapping in the communication.

· Pre-emption Notification: Discovery message carries pre-emption message along with source/destination ID for pre-emption notification.
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