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Discussion and Decision

1
Introduction
As agreed, in Rel-12 timeframe, for ProSe discovery, RAN2 will focus on in network coverage scenario. RAN1 has agreed the working assumption of sequence plus message as the structure of discovery beacon [3]. For RAN2, the major issues regarding to discovery message are listed in the meeting agenda of RAN2 #84 [1],

Will higher layers provide all required identifiers? Or should RAN2 protocols add such information (e.g. short temporary ID for scrambling? Other header fields)? 
This contribution discusses the information elements of discovery message and related protocol layers from RAN2 point of view.

2
Discussion on discovery information
For ProSe discovery, a general procedure could be that a discoverable UE transmits a discovery beacon and discovering UE detects it and then the content included in discovery beacon is obtained. 

In order to identify the UE already in the discovery phase the discovery beacon should include some sort of UE identifier. In line with the agreed working assumption in RAN1, in RAN2 we should consider the content of discovery message part which contains discovery information. In general, the sequence part can be used for proximity detection and for the purpose of UE identification in message part, UE identifier may be needed to uniquely identify the discoverable UE. 
UE identifier may have different options and S-TMSI is one good candidate.  There are several reasons to consider S-TMSI as UE identifier for ProSe discovery.  Firstly, S-TMSI can uniquely identify the UE no matter it is in idle or connected state within one MME group.  Secondly, this can help the operator/NW’s control of ProSe services as S-TMSI can be linked with user subscription data.  Another potential benefit is that S-TMSI can facilitate the subsequent ProSe communication (which may involve MME for ProSe communication setup) after the ProSe discovery in case there is ProSe communication right after the discovery phase.  The reason is that if there is subsequent ProSe communication after discovery, during ProSe discovery, the UE identifiers of both discovering and discoverable UEs need to be aware by network side (e.g. MME).  In previous meetings, there are proposals about using application layer ID. Regarding to the comparison between application layer ID and S-TMSI for example, we think there are some constraints with application layer ID: 
· Signalling overhead can be high, because different D2D applications may have different application IDs and all the IDs have to be transmitted over the air within one or multiple discovery messages which will lead to extra overhead. 
· Scalability is not good and it may be difficult for discovery PHY design in RAN1, because the discovery message size will be different for different applications and UEs with different D2D applications. This will bring unnecessary challenging to RAN1 discovery channel design. 
· From future proof point of view, the design solution should be able to accommodate future ProSe application in an easy way. However, with application layer ID, it is not possible to predict the future D2D/ProSe applications.
Based on this analysis, we think S-TMSI is more preferred as UE identifier in discovery message.
As S-TMSI is only unique within one MME group, in case of two UEs are from different PLMNs (of course different MME groups), GUTI is needed.  Referring to Figure 1, if GUTI is used, it means 76~80 bits are needed for UE identifier in discovery information.  However, one potential issue is whether GUTI or S-TMSI can be included in discovery information and can be broadcasted over radio, because this may have security impacts to SA3.

Observation 1: GUTI or S-TMSI is a candidate for UE identifier in discovery message.  The selection between GUTI and S-TMSI depends on whether the discovering/discovered UEs are from same or different PLMNs/MME groups.
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Figure 1. Structure of GUTI and S-TMSI
In addition to UE identifiers, some indications may be needed for ProSe discovery in certain cases.  For example, if one UE can act as a cluster-head UE for ProSe service, it may be beneficial to indicate such capability, especially if the discovery resources are allocated by cluster-head or cluster-head broadcasting certain essential system information.  Also, considering that some ProSe enabled UEs may be out of coverage, for an in-coverage discoverable UE, it may be beneficial to indicate if the discoverable UEs are in coverage or not.  This is beneficial e.g. being aware of whether the discoverable UE is in coverage or not may impact whether the discoverable UE can be selected for UE-to-NW relay.  So RAN2 should consider to reserve some bits for potential indications to support ProSe discovery in different use cases.  These indications may be used by physical layer as well, e.g., in case cluster-head is taking care of D2D resource allocations such indication can be used to distinguish the cluster-head from other UEs within proximity area.
Proposal 1: RAN2 consider to reserve some bits for potential indications in discovery beacon.
Based on above analysis, we roughly estimate that the size of the discovery information elements may need around 90~100 bits, i.e. around 80 bits of GUTI plus some bits of some indications.  
Proposal 2: RAN2 discuss and agree the estimated number of bits for discovery information.
3
Protocol layers for discovery information delivery
In previous RAN2 meetings, protocol layers for discovery information handling have been discussed and one question is whether AS security is needed or not. This issue is important especially from UE point of view and may impact RAN2 protocol design for ProSe discovery. In RAN2 #83bis, it has been agreed that there is no need to distinguish open and restricted discovery in AS layer.
Figure 2 shows a protocol stack for discovery information with discovery control layer, MAC layer and PHY layer.  For both discovering and discoverable UEs, discovery control layer is needed.  Such control layer implement the functions needed for ProSe discovery in UE side. For example, to control the ProSe discovery process for both discovering and discoverable UEs, transmission and reception of discovery signal and also management/configuration of discovery resources if necessary. Discovery control layer is not necessary to be a new protocol layer, it can be accommodated by RRC (as shown in Figure 2) or by RRC plus MAC (i.e. some functions for discovery control accommodated by MAC layer).  Further details on functional split between RRC and MAC on discovery control are FFS.  PDCP layer processing seems not needed if AS security is not supported for discovery information protection.  RLC layer process seems not needed either, if the size of discovery information is small e.g. around 100 bits thus there seems no need for RLC segmentation.  Alternatively, RLC TM (transparent mode) can be used in a similar way as current system information broadcasting, without having RLC header and segmentation.  MAC and PHY layers are required and discovery information provided by discovery control layer is transmitted by such lower layers.
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Figure 2. Protocol layers for discovery information

Proposal 3: RAN2 study and agree the above model of protocol layers for discovery information transmission.
4
Conclusions

The following observations and proposals are made for RAN2 discussion and decision.
Observation 1: GUTI or S-TMSI is a candidate for UE identifier in discovery message.  The selection between GUTI and S-TMSI depends on whether the discovering/discovered UEs are from same or different PLMNs/MME groups.
Observation 2: There is no need to indicate open or restricted discovery types in discovery beacon.

Proposal 1: RAN2 consider to reserve some bits for potential indications in discovery beacon.

Proposal 2: RAN2 discuss and agree the estimated number of bits for discovery information.
Proposal 3: RAN2 study and agree the above model of protocol layers for discovery information transmission.
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