3GPP TSG-RAN WG3 #86
R3-142915
San Francisco, USA, 17-21 November 2014
Agenda Item:
15
Source:
Ericsson
Title:
ProSe Group Priorities in Rel-12
Document for:
Discussion
1 Introduction

At the last RAN2 meeting, it was discussed whether to support prioritization for one-to-many ProSe communications in Rel-12. It seems such a feature is desirable for public safety operators (e.g. FirstNet). RAN2 has liaised SA2 (cc to RAN3 and CT1) [1], asking the following:
1. Can a ProSe Layer-2 group ID be associated with a priority level?
2. In case an associated group priority is present for each ProSe Layer-2 group ID:

a. Can the ProSe function provide the UE with this information? 

b. Can group priority information be made available to the eNB and if so, how?

c. How many group priority levels will be supported?

Notice that the issue above is for Rel-12, so SA2 is expected to reply to RAN2 in the time frame of this meeting. Depending on their reply, some impacts on RAN3 can be expected: in particular, if SA2 agrees to provide group priority information and/or ProSe group IDs to the eNB, at least S1AP and X2AP will likely be impacted. In this paper we would like to provide an “early start” for discussion in RAN3 on this topic.
2 Discussion
The scenario of interest involves a group of ProSe UEs, authorized for e.g. ProSe Direct Communications. Such a group is identified by a ProSe Layer-2 Group ID so that group broadcast communications can take place. When one or more ProSe UEs in such a group attach or are handed over to an eNB, it seems desirable for some operators to be able to prioritize allocation of D2D radio resources according to the group ID.
2.1 ProSe Identifiers
For ProSe UEs, the Source Layer-2 ID identifies the sender of the packet at the PC5 (ProSe UE-ProSe UE) interface. The Source Layer-2 ID is used to identify the receiver RLC UM entity. No AS signaling is required for group formation or to configure Source Layer-2 ID and Destination Layer-2 ID in the UE, as all such information is provided by higher layers. [2]
Observation 1: ProSe UE ID is provided to the UE by higher layers (i.e. the ProSe Function).
In case of groupcast and unicast, the MAC layer will convert the higher layer ProSe ID (i.e. ProSe Layer-2 Group ID or ProSe UE ID) identifying the target (Group, UE) into two bit strings, of which one can be forwarded to the physical layer and used as SA L1 ID whereas the other is used as Destination Layer-2 ID. The SA L1 ID (Scheduling Assignment Layer 1 ID at PC5 interface) is used to filter packets at the physical layer; it may be a broadcast, groupcast or unicast identifier. For broadcast, the MAC layer indicates a broadcast transmission to the physical layer using a pre-defined SA L1 ID in the same format as for groupcast and unicast. [2]
2.2 Group Priority
The concept of ProSe group priority is worth briefly discussing. This feature seems to follow a somewhat similar concept as CSG IDs in hybrid cells: different ProSe groups will be allocated D2D resources by the eNB according to their respective assigned priority, but this will not in any way affect the assigned QoS for any bearer(s) requested for each ProSe group.

Observation 2: ProSe group access priority will not affect QoS, but it may only pre-empt radio resource allocation by the eNB.
It is unclear whether D2D resource allocation for ProSe UE groups would take priority over non-ProSe UEs: if so, it is possible that non-ProSe UEs might be pre-empted by ProSe UEs which are part of a group. This pre-emption might even be “implicit”, e.g. it might be possible that a large number of D2D resources have been already allocated to one or more prioritized ProSe groups, resulting in high interference and degraded service for non-ProSe UEs.

Observation 3: It is unclear whether D2D resource allocation for prioritized ProSe groups could pre-empt non-ProSe UEs.
There are at least other two notable differences with respect to CSG:
1. There is no concept of eNB “membership” in this case;

2. In principle the ProSe group priority might have a finer granularity than with CSG (as also [1] seems to imply), with potentially as many priority levels as the number of ProSe groups.
The priority information could be indicated to the eNB either by the ProSe UEs which are part of the group, or by the MME (e.g. possibly as part of the ProSe authorization information). It would seem more secure that the eNB would get this information from the MME, in order to avoid the possibility for a ProSe UE to “cheat” about its priority level.
Observation 4: In case ProSe group access priority is supported, it seems more secure to receive group access priority information from the MME rather than from the ProSe UEs.
In case a ProSe UE may belong to more than one ProSe group, there seems to be the need to provide the same priority information from the MME to the UE e.g. over NAS signaling, so that the same group prioritization can also be enforced by the UE.

Observation 5: It should be clarified whether a ProSe UE may belong to more than one ProSe group; if so, there seems to be the need to provide ProSe group priority from the MME to the UE e.g. over NAS signaling, to enforce group prioritization on UE side.

From the Observation 4 above descends the fact that, in case ProSe group priority is supported, S1AP and X2AP will be impacted.
Observation 6: In case ProSe group access priority is supported, S1AP and X2AP will be impacted.

In principle, we could envisage a possible extension to the agreed ProSe Authorized IE in order to signal ProSe group priority over S1 and X2, including a suitable behavior text for the eNB. Which information to signal (e.g. priority levels / Group IDs / priority-group mapping etc.), however, is still unclear.

It is worth noting that, given the many assumptions and issues to be clarified, it seems unlikely that this functionality can be supported in Rel-12.
Observation 7: It seems unlikely that ProSe group access priority can be supported in Rel-12.
Proposal 1: RAN3 should discuss the observations above and consider replying to the RAN2 LS accordingly. In case replying is considered appropriate, a draft is provided in [3].
Incidentally, it is worth noting that the issues above bear some similarities with those discussed in the LS RAN3 received [4] on ProSe LI (Lawful Interception) for one-to-many communication. The functionality discussed in [4] seems to rely on the assumption that the eNB is able to detect ProSe one-to-many communication, but there is no provision for this in current ProSe architecture. In fact, the PC5 interface is only defined between UEs [5]. It does not seem possible, therefore, for the eNB to incorporate this functionality.
Proposal 2: RAN3 should discuss the issue of ProSe LI for ProSe one-to-many communication and consider replying to SA3-LI that it is currently not possible for the eNB to incorporate this functionality. In case replying is considered appropriate, Ericsson will be happy to provide a draft reply LS.
3 Conclusions and Proposal
We have provided some considerations on a few criticalities of the ProSe group priority concept as discussed by RAN2, and briefly on the related topic of LI for ProSe one-to-many communication. Our proposals are summarized below.
Proposal 1: RAN3 should discuss the observations above and consider replying to the RAN2 LS accordingly. In case replying is considered appropriate, a draft is provided in [3].
Proposal 2: RAN3 should discuss the issue of ProSe lawful interception and consider replying to SA3-LI that it is currently not possible for the eNB to incorporate LI functionality for ProSe one-to-many communication. In case replying is considered appropriate, Ericsson will be happy to provide a draft reply LS.
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