3GPP TSG-RAN WG2 Meeting #84
R2-134283
San Francisco, 11 - 15 Nov 2013   November 2013
Agenda item:

7.5.2
Source:
Broadcom Corporation
Title:
Discussion on L2 User Plane Configuration for D2D communication and Discovery
Document for:

Discussion and Decision
1
Introduction
Based on the RAN2 83bis agreements further study of L2 User Plane configuration is needed [1]. RAN2 focuses on D2D communication for public safety and D2D discovery for commercial side. In this contribution we discuss an option for L2 UP configuration for both D2D communication and discovery which are both, in practice, broadcast communication.
2
Discussion
2.1
User Plane configuration for D2D communication and discovery
Based on the RAN2 83bis agreement (below) no layer 2 feedback is used and no locigal connection to receiving UEs is established prior to communication. 

7
A D2D UE does not establish and maintain a logical connection to receiving UEs prior to a 1:M data transmission. 

In this section we discuss and propose a potential User Plane configuration to realize for both Prose D2D broadcast communication and D2D discovery. Since the D2D discovery and D2D communication have different characteristics, also different L2 processing requirements would apply. All Prose communication is IP based, whereas, based on understanding of Prose TR 23.703 Prose discovery transmission is non-IP based [2], thus they require separate radio bearers. 

Observation#1: Prose discovery and communication have different L2 requirements and thus require separate User Plane configurations 
This would imply that D2D user plane consists of two different logical channels, ProSe Traffic Channels (PrTrCH) which map to one transport channel, ProSe Broadcast Channel (PrBCH) which further maps to a physical channel; Physical ProSe Broadcast Channel (PPrBCH). 
Two types of radio bearers are offered to higher layers:

· Prose Discovery bearer: broadcast radio bearer configuration for non-IP based D2D discovery
· Prose Broadcast bearer: broadcast radio bearer configuration for IP based D2D communication (broadcast, groupcast)
Figure 2 illustrates a proposed default bearer configuration for transmitter and receiver side User Planes for D2D communication and discovery. Default D2D discovery User Plane configuration includes one radio bearer for transmitter and receiver side called Prose Discovery Bearer. For D2D Communication default User Plane configuration is one radio bearer for transmitter and receiver side called Prose Broadcast Bearer.

In D2D communication receiver may receive data from several different transmitters. To be able to manage data flows from different transmitters (and potentially multiple IP flows per transmitter) a mechanism to separate the flows is needed.

Initially the Prose Broadcast Bearer is used to receive D2D transmissions. Upon detecting a new transmitter (e.g. based on L2 transmitter ID), whose data the receiver desiring to receive there are two options for receiver side user plane configuration:

1) A new radio bearer may be configured for the L2 User Plane which then manages the receiver side processing for that transmitter’s data communication. Whenever a new transmitter is detected a new bearer is configured.

2) Broadcast traffic from different transmitters/groups is managed inside the single broadcast radio bearer. The traffic flows are then separated based on e.g. transmitter ID at L2.
For D2D discovery, single radio bearer configuration for transmitter and receiver side may suffice since it is assumed that discovery message would consist of UE identifier and potentially an application layer ID. Additionally, it is expected that UE would be interested to receive all discovery messages.Thus the need for having one radio bearer per transmitter at receive side is not justified.
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Figure 2. Illustration of default L2 UP configuration for D2D communication and discovery.
Proposal#1: Agree the default UP configuration for D2D communication includes one transmitter side radio bearer and receiver side radio bearer (Prose Broadcast Bearer). It is FFS how receiving side UP is configured upon detecting a new transmitter. 
Proposal#2: Agree the default UP configuration for D2D discovery includes one transmitter side radio bearer and receiver side radio bearer (Prose Discovery Bearer).

In the following section we discuss the Use Plane bearer configuration for the discovery bearer.
2.2 Prose Discovery Bearer
PDCP
Security

As for Prose broadcast bearer, SA3 input is required. If L2 security (ciphering) is applied, the PDCP must be configured for Prose Discovery Bearer. Otherwise it is omitted.
Header Compression

ROHC is not needed for non-IP based transmissions.

RLC

Based on the assumption that D2D Discovery payload would be small (e.g. it only carries a 3GPP identifier and possibly an application level identifier) RLC should in TM mode since segmenting such small payload may not practical and RLC UM would introduce unnecessary overhead. Also, D2D discovery message should be self-decodable, single transmission to avoid concatenation of discovery transmissions from multiple UEs.
Observation#2: ROHC is not needed for non-IP based data flow

Observation#3: If L2 security (chiphering) is omitted, PDCP is not needed for D2D discovery 
Observation#4: D2D discovery transmission should be self-decodable (no segmentation) since the payload is assumed to be mall.

Proposal#3: Agree that single radio bearer is configured for D2D discovery transmission and reception

Proposal#4: Agree that RLC TM is used for D2D Discovery.

2.3 MAC layer for Prose User Plane
PDU format
As illustrated in the figure 2 the D2D communication and discovery are both conveyed by the same transport channel. Having similar MAC layer container for communication and discovery would stream line the RAN2 Prose work for Rel-12. In practice both traffic D2D traffic types broadcast transmissions and thus similar PDU structures would apply. It is for further study what fields the MAC PDU would contain (e.g. group ID, Transmitter ID) and can those IDs be on higher layers to simplify MAC design.   

HARQ
1 As baseline we assume that from L2 point of view, 1:M D2D communication is one-way and there is no feedback on L2 (MAC/RLC/PDCP)

As per agreement, for both discovery and communication no HARQ feedback is configured.

Observation#5: The MAC PDU format should be similar for D2D communication and D2D discovery since they are both broadcast traffic without feedback. RAN2 to is asked to consider the benefits of harmonized MAC PDU solution for Prose
Proposal#5: Agree on the single transport channel (which maps to a single physical channel) -configuration for D2D communication and discovery.
Proposal#6: Agree on the harmonized MAC PDU format for D2D communication and discovery. PDU fields are for FFS.
3
Conclusion
This contribution proposes User Plane L2 stack configurations for D2D communication and discovery. Document contains following observations and proposals:
Observation#1: Prose discovery and communication have different L2 requirements and thus require separate User Plane configurations 
Observation#2: ROHC is not needed for non-IP based data flow

Observation#3: If L2 security (chiphering) is omitted, PDCP is not needed for D2D discovery 

Observation#4: D2D discovery transmission should be self-decodable (no segmentation) since the payload is assumed to be small.

Observation#5: The MAC PDU format should be similar for D2D communication and D2D discovery since they are both broadcast traffic without feedback. RAN2 to is asked to consider the benefits of harmonized MAC PDU solution for Prose

Proposal#1: Agree the default UP configuration for D2D communication includes one transmitter side radio bearer and receiver side radio bearer (Prose Broadcast Bearer). It is FFS how receiving side UP is configured upon detecting a new transmitter. 

Proposal#2: Agree the default UP configuration for D2D discovery includes one transmitter side radio bearer and receiver side radio bearer (Prose Discovery Bearer).

Proposal#3: Agree that RLC TM is used for D2D Discovery.
Proposal#4: Agree on the single transport channel (which maps to a single physical channel) -configuration for D2D communication and discovery.

Proposal#5: Agree on the harmonized MAC PDU format for D2D communication and discovery. PDU fields are for FFS.
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