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1 Introduction
Progress has been made in ProSe direct discovery after the discussions in the RAN2#83bis meeting, and the following agreements have been captured to be included in the TR [1]. 
D2D Discovery
· RAN2 does not distinguish open and restricted discovery on access stratum level.
· No need to distinguish PUSH and PULL model on Access Stratum. 

· RAN2 assumes that a mechanism to trigger transmission of a D2D discovery message upon reception of another D2D discovery message can be realized by higher layers if a need is identified (up to SA2 to discuss)
· UE needs to be allowed by the NW to transmit discovery messages in both RRC_IDLE and RRC_CONNECTED modes. 

· The NW needs to be in control of the resources and transmission mode (RRC_CONNECTED and/or RRC_IDLE) that the UEs may use to transmit Discovery signals.

· The details of resource allocation (Type 1 or Type2; SIB or dedicated) are FFS.
However, there are also some open issues need to be discussed, e.g. the protocol stack, the functional split and the data flow for ProSe direct discovery. The intention of this contribution is to discuss the data flow for ProSe direct discovery.
2 Discussion
Before proceeding to the discussion of data flow, the protocol stack is discussed first.
2.1  General protocol stack and functional split
In the last RAN2 meeting, a potential protocol stack has been discussed extensively [2]-[6]. In this paper, a protocol stack, similar to the one proposed in [2], is given in Fig.1. 
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Fig. 1 Potential protocol stack
Based on the proposed protocol stack, the corresponding functional split between higher layer and AS layer should be discussed in order to give an insight for the ProSe discovery data flow. In this paper, the control and traffic level functions are discussed independently.
Control level:

APP layer: Needed. Partial ProSe discovery control function should be kept in the App layer, at least for controlling the start/stop of discovery procedure.
RRC layer: Needed. Some functions of the existing RRC layer should be reused for ProSe discovery, mainly including: SI acquisition, AS layer configuration and RRC connection control. 

Traffic level:
APP layer: Needed. According to the agreements in the last RAN2 meeting, the discovery mode and discovery type should be able to be distinguished at a higher layer, i.e. the APP layer of the proposed protocol stack. Hence, the discovery message generated by APP layer should at least include the information on discovery mode and discovery type.
PDCP layer: Maybe needed. The main functions of PDCP include ROHC and security. For ROHC, it seems no need to introduce it since no IP header needs to be added to discovery message. For security, the final decision should be made based on the input from SA3.

RLC layer: Not needed or TM should be used. Based on the discussion of previous two RAN2 meetings, the size of discovery message may be around 100 bits, which means that segmentation/concatenation and reassembly are not needed. Furthermore, no feedback  is needed for discovery, i.e. ARQ is not needed. Since segmentation/concatenation, reassembly and ARQ are not needed for D2D discovery, this means reordering and duplicate detection are also not needed. Therefore, RLC TM is the most suitable mode for D2D discovery.

MAC layer: Needed. No feedback mechanism is required for discovery, i.e. HARQ is not needed. Mapping between logical channels and transport channels should be supported if the discovery message is received from logical channels. Multiplexing/demultiplexing is not needed. The priority of discovery message may be considered when the UE is performing priority handling between logical channels. In addition to the traditional MAC functions, another important function that should be supported is discovery resource selection especially when Type 1 resource allocation is adopted.
Based on the above discussions on the protocol stack and the corresponding function split, three alternatives of the L2 UP protocol stack may be used, which are shown in Fig.2. The transparent part of (b) and (c) in Fig. 2 represent the corresponding layers are not needed in L2, i.e. PDCP is not needed in alternative (b) and PDCP/RLC are not needed in alternative (c).

[image: image2.emf]PDCP

RLC

MAC

                           
[image: image3.emf]PDCP

RLC

MAC

                          
[image: image4.emf]PDCP

RLC

MAC


 (a)                                              (b)                                              (c)

Fig. 2 Potential L2 UP protocol stack
Observation 1: No feedback mechanism is needed to be supported in Layer 2 (PDCP/RLC/MAC) for ProSe discovery.
Observation 2: ROHC is not needed for ProSe discovery. The support of security should be addressed based on input from SA3.
Observation 3: RLC TM is the most suitable mode for the transmission of ProSe discovery message.
Observation 4: Multiplexing/demultiplexing should not be supported for ProSe discovery. A new function, discovery resource selection, may be added into the MAC layer.
Proposal 1: RAN2 is respectively asked to agree the protocol stack proposed in Fig.1 and the above observations.
Proposal 2: RAN2 is respectively asked to take the three alternatives of L2 UP protocol stack into consideration.
2.2  Discovery data flow
Based on the discussion on the protocol stack and the related functional split, the discovery data flow is discussed in this section.
2.2.1 Type 1 resource allocation
A general data flow for a discovery message using Type 1 resource allocation is shown in Fig. 3, which takes the transmission for an example.
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Fig. 3 Data flow for discovery message transmission
1) The start/stop of D2D discovery procedure should be controlled by the APP layer. Control signalling should be transmitted from APP to RRC, which may be via NAS, to inform the start/stop of D2D discovery. 
2) Then the RRC layer can configure/deconfigure the corresponding L2/L1 layer in order to provide/stop providing data transfer function to APP layer. 
3) Following the completion of L2/L1 configuration/deconfiguration, RRC shall inform the APP layer about this, possible via NAS. If it's the case of stopping D2D discovery, then the whole procedure is ended. Otherwise, proceed to step 4).
4) When the APP layer receives the indication of configuration completion from RRC layer, the D2D discovery message is generated and then provided to lower layers for transmission.
5) Finally, the discovery message is provided to L1 for transmission after processing by L2, which may include security processing, the discovery resource selection and so on.
Steps 1) to 3) of the proposed data flow can also be applied to the reception of discovery message. The main differences are that the APP layer doesn't need to generate D2D discovery message in step 4) and the reverse processing should be done by L2 when receiving the discovery message from L1 in step 5).
2.2.2 Type 2 resource allocation
Compared with Type 1 resource allocation, the data flow for discovery using Type2 resource allocation has two differences:

(1) Additional steps should be introduced. Between the step 1) and step 2) of section 2.2.1, one RRC connection establishment/release procedure (discovery resource request/release procedure) should be inserted if UE is in IDLE (CONNECTED) state. But whether the traditional RRC connection establishment/ release procedure can be reused is FFS. 
(2) Instead of performing discovery resource selection in L2, UE needs to monitor PDCCH (or a new downlink control channel) to obtain the dedicated discovery resource, which may be semi-persistent or dynamic. Then the obtained resource can be used to perform discovery message transmission/reception.
According to the discussion of section 2.2.1 and 2.2.2, it can be seen that the data flow proposed in Fig. 3 can be used for both IDLE and CONNECTED UE to transmit/receive discovery message when Type 1 resource allocation is adopted. Only minor modification should be introduced if using Type 2 resource allocation. So we propose that:
Proposal 3: RAN2 is respectively asked to consider the discovery data flow shown in Fig. 3 as a baseline.
If the data flow shown in Fig. 3 is adopted by RAN2, the following open issues should be further discussed by RAN2, including:
1. What's the interface between APP layer and L2 layer? Is this a new radio bearer or a new logical channel or something else? Any differences if the different L2 protocol stack shown in Fig. 2 is adopted?

2. Should any header or information be added to the discovery message received from higher layers by L2?
3. Details of discovery resource selection mechanism when Type 1 resource allocation is adopted.
Proposal 4: RAN2 is respectively asked to discuss the above open issues if the discovery data flow shown in Fig. 3 is adopted.
3 Conclusions

This contribution intends to discuss some issues related to the ProSe discovery from the RAN2 point of view. The followings are observed and proposed:
Observation 1: No feedback mechanism is needed to be supported in Layer 2 (PDCP/RLC/MAC) for ProSe discovery.

Observation 2: ROHC is not needed for ProSe discovery. The support of security should be addressed based on input from SA3.

Observation 3: RLC TM is the most suitable mode for the transmission of ProSe discovery message.

Observation 4: Multiplexing/demultiplexing should not be supported for ProSe discovery. A new function, discovery resource selection, may be added into the MAC layer.

Proposal 1: RAN2 is respectively asked to agree the protocol stack proposed in Fig.1 and the above observations.

Proposal 2: RAN2 is respectively asked to take the three alternatives of L2 UP protocol stack into consideration.
Proposal 3: RAN2 is respectively asked to consider the discovery data flow shown in Fig. 3 as a baseline.
Proposal 4: RAN2 is respectively asked to discuss the above open issues if the discovery data flow shown in Fig. 3 is adopted.
Proposal 5: Include text proposal as given in the annex to the TR 36.843.
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Annex
                     Text Proposal

******************** Text Proposal start ************************
6.3.1
General
Figure xxx shows scenarios for D2D ProSe where UE1 and UE2 are located in coverage /out of coverage of a cell. When UE1 has a role of transmission, UE1 sends discovery message and UE2 receives it. UE1 and UE2 can change their transmission and reception role. The transmission from UE1 can be received by one or more UEs like UE2. 
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(a) Scenario 1A                                                             (b) Scenario 1B


[image: image8.emf]UE1

UE2



 EMBED Visio.Drawing.11  [image: image9.emf]UE1

UE2


(c) Scenario 1C                                                            (d) Scenario 1D
	Scenarios
	UE1
	UE2

	1A: Out of Coverage
	Out of Coverage
	Out of Coverage

	1B: Partial Coverage
	In Coverage
	Out of Coverage

	1C: In Coverage-Single-Cell
	In Coverage
	In Coverage

	1D: In Coverage-Multi-Cell
	In Coverage
	In Coverage


Figure xxx. D2D Scenarios
· According to the RAN plenary prioritization, RAN2 will focus on a D2D ProSe discovery mechanism for in-coverage (scenarios 1C and 1D). 

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

·  RAN2 does not distinguish open and restricted discovery on access stratum level. 

· No need to distinguish PUSH and PULL model on Access Stratum. 

· RAN2 assumes that a mechanism to trigger transmission of a D2D discovery message upon reception of another D2D discovery message can be realized by higher layers if a need is identified (up to SA2 to discuss)

· UE needs to be allowed by the NW to transmit discovery messages in both RRC_IDLE and RRC_CONNECTED modes. 
· The NW needs to be in control of the resources and transmission mode (RRC_CONNECTED and/or RRC_IDLE) that the UEs may use to transmit Discovery signals.

· The details of resource allocation (Type 1 or Type2; SIB or dedicated) are FFS.
· As baseline we assume that from L2 point of view, D2D ProSe direct discovery doesn't support feedback on L2 (MAC/RLC/PDCP)
Editor’s note: NW should have the option to select the preferred configuration mode (RRC_IDLE or RRC_CONNECTED) for transmission and reception of discovery messages.
6.3.2

Radio Protocol Architecture
Fig. xxx shows one potential radio protocol architecture for D2D ProSe direct discovery. And the potential L2 UP protocol stack is shown in Fig. xxx. The transparent part of (b) and (c) in Fig. xxx represent the corresponding layers are not needed in L2, i.e. PDCP is not needed in alternative (b) and PDCP/RLC are not needed in alternative (c).
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Fig. xxx Radio protocol architecture
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 (a)                                              (b)                                              (c)

Fig. xxx Potential L2 UP protocol stack
6.3.2.1  
Control-plane

6.3.2.2  
User-plane
· PDCP: 

· Header-compression/decompression in PDCP is not applicable for D2D ProSe direct discovery.
· Security support will be addressed based on input by SA3.

· RLC:

· RLC TM is used for D2D ProSe direct discovery.
· So far no need has been identified for RLC AM or RLC UM for D2D discovery. 

· MAC:

· No HARQ feedback is assumed for D2D ProSe direct discovery.
· Multiplexing/demultiplexing should not be supported for D2D ProSe direct discovery.
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