
[bookmark: _Ref124589705][bookmark: _Ref129681862]3GPP TSG RAN WG1 Meeting #80bis	R1-151327
Belgrade, Serbia, 20-24 Apr 2015

Agenda Item:	7.2.3.1.1
Source:	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
Title:	Support out-of-coverage and partial coverage discovery
Document for:	Discussion and decision

Introduction
In LTE R12, the new interface PC5 was introduced to enable device to device proximity services, mainly including the features of direct discovery for in-network coverage, direct communication for in-network coverage, partial network coverage and outside network coverage, and the associated synchronization signal/channel and procedures. In Rel-13, the work item covers the aspects of out-of-coverage and partial-coverage discovery withthe following objectives [1]:
1. Define enhancements (if needed) to D2D discovery to enable the following features: 
0. Type 1 discovery for the partial and outside network coverage scenarios targeting public safety use [RAN1].
This paper discusses the general aspects of direct discovery in partial coverage and out-of-coverage. 

Public safety discovery
Use cases
For partial network coverage and outside network coverage, the use case of ProSe discovery in Rel-13  includes UE-to-Network relay discovery and group member discovery. 
For the UE-to-Network relay discovery, the target is  to select an appropriate relay UE.  A relay UE is suitable if it is within the E-UTRAN coverage and has the UE-to-Network relay capability to act as the layer-3 relay for the remote UE. The UE-to-Network relay discovery needs to take the UE mobility into account in the relay UE selection and re-selection  procedure. 

Observation-1:  Rel-13 discovery focuses on  UE-to-Network relay discovery for public safety.  Proposal-1: The UE-to-Network relay discovery procedure shall take the mobility of the remote UE and/or the relay UE into account in the relay selection/re-selection procedures. 

Discovery models
 ProSe direct discovery includes two models, i.e., Model A and Model B [3]. Model A is a single discovery protocol message, which discovery message is broadcasted by the announcing UE and is monitored by the monitoring UEs. Discovery Model B comprisesa solicitation message  being transmitted by the discoverer UE, in response to which a response message is transmitted by the discoveree UE containing the information related to the discoverer's request. 
Model A direct discovery wassupported with a fixed discovery message size of 232 bits in Rel-12 D2D. In Rel-13 eD2D, both the direct discovery models should be supported, in particular  to support UE-Network relay discovery for the public safety discovery use case. 
Considering the various potential public safety direct discovery use cases with Model A or Model B,  the fixed discovery message size may no longer be suitable. Additional discovery message sizes need to be investigated.. 

Observation-2: ProSe discovery in Rel-13 is to support both Model A and Model B ProSe discovery. 
Proposal-2: Additional discovery message sizes and discovery channel design need to be investigated.   

Transmission channels
Physical Sidelink Discovery channels (PSDCH) and Physical Sidelink Shared  channels PSSCH) are defined in Rel-12 for direct discovery and direct communications, respectively. With additional payload size support for out-of-coverage and partial coverage discovery, the physical channel design and message format need to be studied to carry the new discovery messages.  
PSDCH was designed with 2 physical resource blocks per slot to carry the 232-bit discovery message.  With different discovery message sizes on the current PSDCH, the coding gain and the coverage area of different discovery messages would be different.   It is desired, however, that the coverage should be the same regardless of the discovery message size.   
The possible physical channels to carry discovery messages with variable size are enhanced PSDCH or PSSCH.     A comparison between the two transmission channels is shown in Table 1. A similar comparison was made in [4].
Table 1: A comparison of the two possible physical channels for discovery message transmission
	
	PSDCH
	PSSCH

	Configurable periods (ms)
	320, 640, 1280, 2560, 5120, 10240
	40, 80, 160, 320

	Supported message sizes
	232 bits
	Variable, depending on bandwidth of PSSCH, MCS and CP configuration. 

	Addressing capability
	Broadcast, not support addressing in access stratum
	Broadcast/groupcast/(unicast) by setting the 8-bit destination ID in PSCCH together with the 16-bit DST field in SL-SCH (mapped to PSSCH). 



From the comparison, we can see that discovery messages carried on PSDCH have a larger periodicity than on PSSCH.   Additionally, discovery messages on PSDCH are more suitable for broadcast-like transmissions, while discovery messages on PSSCH  have the adaptability for different payload sizes for  broadcast/groupcast/unicast services.
On the other hand, if all the discovery messages were carried on PSSCH, it may degrade the D2D data transmission performance within the PSSCH resource pools due to potential collisions in resource allocation. 
Proposal-3: The physical channel to carry the announcing message (in Model A) and the solicitation message (in Model B) could be PSDCH.  The physical channel to carry the response message (in Model B) could be PSSCH.  . 
Observation-3:  Discovery messages with different payload sizes for  different use cases may be carried by PSDCH. Tosupport  discovery messages with different sizes, PSDCH resource allocation and procedure would need to be enhanced . 


[bookmark: _Ref129681832]Conclusions

In this paper, we discuss some high level aspects for the public safety discovery for partial network coverage and outside network coverage. Based on the discussions, we have the following observations and proposals.

Observation-1: Rel-13 discovery focuses on  UE-to-Network relay discovery for public safety.  
Observation-2: ProSe discovery in Rel-13 is to support both Model A and Model B ProSe discovery. 
Observation-3: Discovery messages with different payload size for  different use cases may be carried by PSDCH. To support discovery messages with different sizes, PSDCH resource allocation and procedure would need to be enhanced . 

Proposal-1:. The UE-to-Network relay discovery procedure shall take the mobility of the remote UE and/or the relay UE into account in the selection/re-selection procedures.
Proposal-2: Additional discovery message sizes and discovery channel design need to be investigated.   
Proposal-3: The physical channel to carry the announcing message (in Model A) and the solicitation message (in Model B) could be PSDCH.  The physical channel to carry the response message (in Model B) could be PSSCH. 
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