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1 Introduction
According to the email discussion after the RAN2#83 meeting, the following agreements are captured to be included in the TR [1].
D2D Discovery
· According to the RAN plenary prioritization, RAN2 will focus on a D2D Discovery mechanism for in-coverage. 

· RAN2 should focus on the study of direct discovery (no need to look into discovery solutions using EPC in RAN2).

· Open and restricted Prose Discovery should have similar RAN2 mechanism to avoid complexity. Need for additional security/authentication/authorization mechanisms in Access Stratum level for restricted discovery may be discussed

This contribution intends to discuss some issues related to the ProSe discovery based on the above agreements.
2 Discussion

2.1  UE states in discovery

This part focuses on the discussion about whether the idle UE can transmit and/or receive discovery beacon. According to the discovery procedure described in TR [2], it does not force the idle UE to enter into the connected mode to transmit the beacon. 
The following benefits of supporting idle mode in the transmitter and receiver can be obtained. 
1. If only connected mode UE is supported to transmit/receive beacon, it means the UE must transit from idle mode to connected mode frequently. In the transmitter, the idle UE need to enter into connected mode periodically to transmit beacon to ensure it can be discoverable in time. In the receiver, the idle UE always is triggered to enter into connected mode to detect beacon then back to idle mode again. Thus, it may result in the largely signalling overhead. In fact, it's very efficient to receive the beacon in idle mode, especially for the open discovery. From the signalling overhead point of view, the idle mode in the transmitter and receiver should be allowed.

2. More UEs are allowed to be taken part in the discovery. It is useful especially for the commercial case because the advertisement can be received by more UEs. 
In last meeting, the concern on the charging and legal intercept issues was raised in case idle mode UE is allowed to transmit and receive beacon. For the charging issue, the TR provides one solution that the UE can be expected to report data to the network for charging purposes when it enters into the connected state [2]. The detailed solutions for the charging and legal intercept issues need to be further studied.
Proposal 1: It should be supported that the UE transmits/receives the beacon in idle mode.

2.2 Resource Allocation

RAN1 provides two resource allocation types including type 1 and type 2. This part intends to qualitatively analyze these two resource allocation types from the RAN2 point of view.
Table: Qualitative analysis of two types of resource allocation

	Evaluation criterion
	Type 1
	Type 2

	Applicability
	Type 1 can be applied to all cases regardless of the UE in idle or connected mode. In addition, type 1 also can be used to both open and restricted discovery 
	Type 2 is only used to the UE in connected mode.

	Impact to radio protocols
	New SIB or new IEs included current SIB should be introduced to inform UE the allocated discovery resource.


	New discovery resource request message may be introduced for the purpose to request the eNB to allocate the UE-specific resource.

Compacted RRC connection setup procedure may be needed, i.e. RRC connection setup request without S1 setup for discovery transmission.

New DCI format in RAN1 may be introduced in order to schedule UE to transmit/receive discovery beacon.

	Signaling overhead
	Only RRC signaling (SIB or dedicated signaling) for cell-specific resource allocation is needed.
	The signaling overhead includes the signaling for resource request and the signaling for resource allocation. In addition, for idle UE, another aspect of signaling overhead is from the RRC connection setup procedure. 

For Type 2a, the signaling for resource allocation could be the dynamic PDCCH signaling. 
For Type 2b, like SPS scheduling, the signaling for resource allocation include the RRC signaling which is used for the semi-static time domain resource configuration and PDCCH signaling which is used for the semi-static frequency domain resource activation/release/re-allocation. 

	Impact to UE/NW implementation
	Support of protocol extensions to enable idle mode UE to transmit and receive the beacon if idle mode UE is allowed.
	Less impact

	Impact to UE performance
	Complexity may be increased because of blind detection.
Discovery delay may be longer because of contention-based discovery.
	Complexity and delay is lower compared to the type 1.


The table shows that type1 resource allocation is better in some ways of applicability and signalling overhead. However, type 1 resource allocation may have more complexity because of blind detection compared to the type 2 resource allocation.
Proposal 2: RAN2 is kindly asked to take the above analysis into account when comparing the resource allocation type.
2.3 Discovery Procedure

Two discovery modes including push mode and pull mode are discussed in TR [2], which could be also referred as “I am here” mode and “who is there” mode respectively.

For the push mode, the discoverable (announcing) UE transmits the discovery beacon that can be used by the discovering (monitoring) UE to check whether the UE of its interest is in the vicinity or not. In this mode, the discoverable UE may transmit the beacon periodically to ensure that it can be discovered in time. And the discovering UE is unnecessary to response to the discoverable UE after detecting the beacon.

For the pull mode, the discovering UE broadcasts the request to the discoverable UE firstly. Once the discoverable UE detects the request, this UE may response the beacon to the discovering UE according to the discovering UE’s interest included in the request message. In this mode, the beacon of the discoverable UE is triggered by the request from the discovering UE. Therefore, the discoverable UE is unnecessary to transmit the beacon periodically.

Compared to the push mode, there are the two advantages in the pull mode: 

1. Lower power consumption: The discoverable UE is triggered by the request from the discovering UE in the pull mode. However, the discoverable UE transmits the beacon autonomously in the push mode. Therefore, the discoverable UE of the push mode needs to transmit the beacon periodically, resulting in consuming more power. 

2. Quick D2D communication setup: In the pull mode, the discovering UE could know that the discoverable UE has discovered it, which is useful if there is D2D communication followed.

Although pull mode and push mode are different from each other, whether push/pull mode should be studied individually in RAN2 may depend on other group’s agreement. In our understanding, if whether using the pull mode or push mode is up to application layer, it would have no impact on RAN2. Although in one pull mode discovery solution captured in 6.1.3 in [2] mentioned that a Layer-2 Group ID could be one option to uniquely identify a Public Safety group, whether this is really needed and how to use it are not clear. On the other hand, the possible impact of discovery mode on the discovery sequence design is mentioned in [3]. If different designs for the request and response procedure are developed by RAN1, then it may have impact on RAN2. So, based on these considerations, we have the following proposal.

Proposal 3: RAN2 is proposed not to study the discovery procedure from the point view of push and pull mode until required by other work groups.
3 Conclusions

This contribution intends to discuss some issues related to the ProSe discovery from the RAN2 point of view. The following is observed and proposed:
Proposal 1: It should be supported that the UE transmits/receives the beacon in idle mode.
Proposal 2: RAN2 is kindly asked to take the above analysis into account when comparing the resource allocation type.
Proposal 3: RAN2 is proposed not to study the discovery procedure from the point view of push and pull mode until required by other work groups.
References
[1] R2-132999, Qualcomm, “Capture agreements of RAN2 #83 meeting in TP for the RAN1 TR 36.843”

[2] 23.703, Study on architecture enhancements to support Proximity Services (Release 12), V050.
[3] R1-134262, Discussion on D2D discovery, RAN1#74bis.

1/3


