
3GPP TSG RAN WG1 Meeting #74bis

R1-134242
Guangzhou, China, 7th – 11th October 2013
Agenda item:
7.2.8.1.3
Source:
NEC Group
Title:
Discussion on resource allocation for D2D broadcast communication
Document for:
Discussion and Decision

1 Introduction

According to section 7.2.8.1 of [1], D2D communication is expected to be discussed in RAN1#74bis with the following scope:
“Focus on broadcast D2D communication for the public safety use case, on the understanding that that basic groupcast and relay functionality (for network-UE relay case) is supported by broadcast D2D communication

If possible, consider optimisations to enhance efficiency of the relay operation. 

Note that impact to existing operator services and resources is included in the evaluations”
Within the above scope, the following aspect of D2D communication on D2D link were identified as needing further study in [2].
· Method for scheduling / resource allocation

· Out of network coverage, are all transmissions contention based, or are some scheduled (i.e. such that resource collisions are not possible within an area within which transmissions interfere with each other)? 

· Under network coverage, are at least some of the D2D link transmissions scheduled?

This discussion paper focuses on the above aspect. 

2 Scheduling and Resource allocation under network coverage:
In E-UTRAN coverage, it is expected some form of network mediation will be necessary in scheduling/allocating time-frequency resources for broadcast communication.  Depending on the role played by the network, there could be at least two ways to allocate resources (note that similar analogy was agreed on the use resource allocation for discovery [3]): 

· Type A: resources for broadcast communication signal transmission are allocated by the network on a non UE specific basis

· Note: in this case, resource collisions are  possible

· Type B: resources for broadcast communication signal transmission are allocated by the network on a per UE specific basis

· Note: in this case, resource collisions are not  possible

The resources allocated for broadcasting should be known to and commonly monitored by all D2D UE(s) within the radio coverage. Since similar requirements exist for device discovery resource allocation, it may be possible to have a common design for discovery and broadcast communication. Given that broadcast communication is of high priority for public safety (PS) use cases and there is no need for discovery before broadcast communication, it would be beneficial to share at least some time-frequency resources between discovery and broadcast communication.  In the following we shall further discuss different types of resource allocation methods above and how resources for discovery and broadcast communication could be shared whenever possible.
We first define two sets of resource blocks:

· SET1: this set of resources are for discovery/broadcast messages

· SET2: this set is for broadcast only

In general, SET1 and SET2 resources are allocated from cellular UL. UL Subframes/symbols/resource elements allocated for both SET1 and SET2 are indicated by the base station. These resources are allocated periodically as shown in Figure 1. Periodicity of SET1 resource allocation (Tdisc) could be set to support long DRX cycles enabling D2D UEs to conserve power. In this case, the resource allocation for SET1 can be done in a semi-static manner through, for example, D2D specific system information block (D2D-SIB) signalling.  
SET1 consist of two time-multiplexed resource blocks, separated by Toffset , forming a paired resource-set: within the paired resource-set, the first resource block set is allocated for transmitting and/or monitoring ‘discovery REQUEST messages’, denoted by SET1-REQ,  while the second resource block set is allocated for transmitting and/or monitoring ‘discovery RESPONSE messages’ [5], denoted by SET1-RES. Within SET1, some time-frequency resources, say SET1-BROADCAST, could be allocated for broadcast messages by the base station. For example, this could be implemented through access barring of some time-frequency resources within SET1-REQ and/or SET1-RES for discovery. Such access barring information could be indicated through D2D-SIB.  However any authorised D2D UE could listen to the transmissions in SET1-BROADCAST.  The resource set SET1-BROADCAST is further sub-divided into two groups, SET1-BROADCAST-SHARED and SET1-BROADCAST-NON_SHARED. The time frequency resources in SET1-BROADCAST-NON_SHARED could be only used if the authorised D2D UE is granted access by the base station for broadcast message transmission. On the other hand, any authorised D2D UE could use SET1-BROADCAST-SHARED for broadcast message transmission.   
SET2 resources are meant to be used for broadcast communications that require semi-persistent resource allocation such as voice.  Assuming standardised voice (voice being the highest priority form of broadcast communication for PS) packets are generated at 20ms rate and one voice packet can be transmitted within one subframe, periodicity of SET2 resource allocation (Tbroad) can be set to every 20ms (i.e. 20ms DTX/DRX cycle for D2D UEs). Further increase of DTX/DRX cycle is possible if packet aggregation is used [4]. In addition to voice, SET2 resources can be used for broadcast transmission of other type of data such as FTP2.  
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Figure 1 (a) SET1 resources for discovery/broadcast, (b) SET2 resources for broadcast
To support different service quality, the time-frequency resources in SET2 are further sub-divided into two subsets SET2-SHARED and SET2-NON_SHARED.  SET2-NON_SHARED can only be used by the authorised D2D UE(s) which are granted access by the base station.  Furthermore, allocation of SET2-NON_SHARED can be done dynamically by the base station based on the information supplied by the authorized requesting D2D-UE. As opposed to SET2-NON_SHARED resources, any authorised D2D UE could use SET2-SHARED for broadcast transmission that requires semi-persistent resource allocation.  In this case, the following are FFS;

· How to allocate SET2-NON_SHARED resources
· How to avoid collision in SET2-NON_SHARED resources again if there was a collision of resources during the access of  SET1-BROADCAST-SHARED
 Note that no closed loop acknowledgement is necessary for broadcast communication as per the current agreement in [2], and there is no need for associated response/acknowledgement channel in SET2. 
The process of resource scheduling and broadcast communication is shown in Figure 2. According this figure, dynamic base station signaling is only necessary when a D2D UE requires collision free transmission due to for example high priority service level requirement. Even in this case, the base station signaling is confined to service requested D2D UE and itself, i.e. no additional signally to indicate the resource grant for other potential receivers of the broadcast transmission. The resource requesting authorised D2D UE, if permission granted by the base station, is responsible for notifying the schedule grant to other D2D UEs which are authorised to received such broadcast. 
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Figure 2 D2D UE broadcast process
Another benefit of above approach is that D2D UES are able to do discovery as well as listen to broadcast resource allocation/short message transmission in one wake up. During a particular wake up, if an authorised D2D UE find out that there is a particular broadcast(s) that it would like to follow up further, based for example on the advertised broadcast scheduling information, it may decide to follow SET2 resource allocation DRX cycle to listen to that/those broadcast(s).   
There is a risk of collision between candidate D2D broadcast UEs when they opt to use shared resources for broadcast communication. However risk of collision is minimum in the case of one-to-many broadcast communication assuming there only a limited number (at least 3 according to [6]) of broadcast transmissions in a given cell.
Proposal 1: Consider one set of resources, which are periodically and semi statically allocated, for device discovery and broadcast scheduling/short message transmission. The periodicity of resource allocation should be neither too short (to save power) or tool long (to be within human perception of acceptable delay).
Proposal 2: Consider one set of resources, which are periodically allocated, for semi-persistently scheduled broadcast transmission. How to allocate resources for this set is FFS.
3 Scheduling and Resource allocation outside network coverage:
When there is no E-UTRAN coverage, it may be a possible to have a cluster head/group master which acts like a base station. In this case, the same approach as described in the previous section could be applied in general. However, visibility of such cluster head cannot be guaranteed for all D2D UEs because of the following reasons:

· Placement of cellular base stations are based on meticulous planning to ensure coverage. It is not possible to ensure such coverage by an ad-hoc cluster head at the scene of a particular incident.
· Because of the attenuation in the local environment and mobility of the users, it may simply be impossible to have the coverage. 
Even under no coverage, it is important to maintain communication among users at the scene(see component B-1 in [6]).  One option to enhance coverage is to use a relay. However, even a relay cannot guarantee coverage for every D2D UE at the scene. If a given D2D is not able to hear the presence of synchronisation signal, it is sensible to define a default D2D procedure for communication. One option is to provide every PS D2D UE the ability to transmit and receive asynchronously using a self-contained message which consists of a synchronisation word followed by data. With this ability, it is possible to have local communication without assistance of additional signalling.
 Proposal 3: All D2D PS UEs are by default capable to of transmission and reception of self-contained message which consists of a synchronisation word followed by data containing at least local time and UE ID.

4 Conclusion
This contribution highlighted methods of scheduling and resource allocation under network coverage as well as outside coverage.  Based on the discussion, following proposals are made regarding broadcast communication.
Proposal 1: Consider one set of resources, which are periodically and semi statically allocated, for device discovery and broadcast scheduling/short message transmission. The periodicity of resource allocation should be neither too short (to save power) or tool long (to be within human perception of acceptable delay).

Proposal 2: Consider one set of resources, which are periodically allocated, for semi-persistently scheduled broadcast transmission. How to allocate resources for this set is FFS.
Proposal 3: All D2D PS UEs are by default capable to of transmission and reception of self-contained message which consists of a synchronisation word followed by data containing at least local time and UE ID.
5 References

[1] R1-134035, “Meeting agenda for RAN1#74bis meeting,” RAN1 Chairman.
[2] RAN1 Chairman’s Notes, 3GPP TSG RAN WG1 Meeting #74, Barcelona, Spain
[3] RAN1 Chairman’s Notes, 3GPP TSG RAN WG1 Meeting #73, Fukuoka, Japan
[4] “From Voice over IP to Voice over LTE”, Nokia Siemens Networks, 2013
[5] R1-133349, “Network-assisted Device Discovery mechanism”, NEC Group, 3GPP TSG RAN WG1 Meeting #74
[6] Email discussion Re: [74-12] Traffic models for D2D public safety scenario evaluations, “Possible conclusion on the D2D Traffic model v3.doc”.
[7] RP-13177,” Agreements from TSG RAN on work on Public Safety related use cases in Release 12”, Vodafone, US Department of Commerce, UK Home Office, Motorola Solutions, General Dynamics Broadband UK, Telefonica, Ericsson, NSN, Alcatel-Lucent, TSG RAN Meeting #61

_1440423274.vsd
LTE UL subframes


SET2


SET2


LTE UL subframes


SET2


SET2


LTE UL subframes


Tbroad



