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1
Introduction
Based on the discussions in RAN2#83 meeting, RAN2 will further investigate ProSe discovery issues focusing on in network coverage scenario.  RAN1 is discussing whether discovery beacon should contain sequence only or sequence and message which will contain discovery information for higher layer.  Regarding to discovery information, it is mentioned in the meeting agenda of RAN2 #83bis [1],

e) What information needs to be carried in discovery beacons? Will higher layers provide ciphering/integrity? Will higher layers provide all identifiers? Or should RAN2 protocols add such information? Do we need more information (e.g. from SA2)? Clarify message/data flows?
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 can be that discoverable UE sends a discovery beacon and discovering UE detects and then the contents included in discover beacon is obtained. 

The contents in discovery beacon may include the following information elements.

· UE identifier
As proposed in [2], discovery beacon may be preferably composed of sequence part plus message part, which contains discovery information. In [3], we propose that Prose discovery for idle mode UEs should be supported.  And hence, the sequence itself may not uniquely identify the UE due to e.g., not enough sequences to support potential huge number of UEs in idle mode.  So in message part, UE identifier may be needed to uniquely identify the discoverable UE. 
UE identifier may have different options and S-TMSI can be 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 for in-coverage scenario.  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.  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).  
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, becausethis may have security impacts to SA3.

Observation 1: GUTI or S-TMSI is a candidate for UE identifier in discovery information.  Whether GUTI or S-TMSI is needed depends on whether two UEs are in different PLMNs or different MME groups.
Proposal 1: RAN2 to consider whether GUTI or S-TMSI should be included as discovery information.
[image: image1.emf]MCC

12 bits

MNC

8~12 bits

PLMN ID

MMEGI

16 bits

MMEC

8 bits

M-TMSI

32 bits

GUTI

MMEI

GUMMEI

S-TMSI

40 bits


Figure 1. Structure of GUTI and S-TMSI
· Indications

In addition to UE identifiers, some indications may be needed for ProSe discovery.  For example, if some UE can act as a cluster-head UE for ProSe service, it may be beneficial to indicate such capability.  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.  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.
Proposal 2: RAN2 consider to reserve some bits for potential indications in discovery beacon.
Regarding to discovery types like open or restricted discovery, we think this parameter is only needed if open and restricted discovery require different mechanisms for RAN2.  Based on the agreement in RAN2 #83, RAN2 will consider common solution for open and restricted discovery.  Thus there seems no need to include discovery type in discovery information.

Observation 2: There is no need to indicate open or restricted discovery types in discovery beacon.
Based on above analysis, we roughly estimate that discovery information elements may need around 90~100 bits, i.e. around 80 bits of GUTI plus some bits of some indications.  
Proposal 3: RAN2 discuss and agree the estimated number of bits for discovery information.
3
Protocol layers for discovery information delivery
In RAN2 #83 meeting, protocol layers for discovery information handling have been discussed and one question is whether AS security is needed.  This issue is important especially from UE point of view and may impact RAN2 protocol design for ProSe discovery.  In [4], we propose no AS security is needed.
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.  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 [4].  RLC layer process seems not needed either, because discovery information bits are 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 4: 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 information.  Whether GUTI or S-TMSI is needed depends on whether two UEs are in different PLMNs or different MME groups.
Observation 2: There is no need to indicate open or restricted discovery types in discovery beacon.

Proposal 1: RAN2 to consider whether GUTI or S-TMSI should be included as discovery information.

Proposal 2: RAN2 consider to reserve some bits for potential indications in discovery beacon.

Proposal 3: RAN2 discuss and agree the estimated number of bits for discovery information.
Proposal 4: RAN2 study and agree the above model of protocol layers for discovery information transmission.
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