3GPP TSG RAN WG2 Meeting #84
R2-134083 
San Francisco, US, 11th – 15th November 2013
Agenda Item:
7.5.3.2
Source: 
Fujitsu

Title: 
UP protocol stack configuration for D2D communication
Document for:
Discussion and Decision
1. Introduction
In the last RAN2 meeting, the required protocol functionality for the D2D communication was discussed and the following agreements have been reached for the L2 stack [1]:
PDCP: 

· D2D communication data should be handled as the normal user-plane data, i.e. IP packet

· Header-compression/decompression in PDCP is applicable for D2D communication. U-Mode is used for header compression in PDCP for D2D broadcast operation for public safety.

· Security support will be addressed based on input by SA3.
RLC:

· RLC UM is used for D2D broadcast communication. 

· So far no need has been identified for RLC AM or RLC TM for D2D communication for user plane data transmission.
MAC:
· No HARQ feedback is assumed for D2D communication
One FFS issue is how the UP protocol stack is configured. In this contribution, we would like to give our views on this issue.
2. Discussion
The UP protocol configuration includes the following steps:

· Establish the PDCP entity and configure it;

· Establish the RLC entity and configure it;

· Establish the logical channel and configure it;
· Perform the MAC Configuration;

One issue that is still not clear is about the logical channel, i.e., for the 1:M D2D communication, whether the current defined traffic channel can be used or a new type of traffic channel needs to be defined.
Currently, there are two types of traffic channels offered by MAC [2], which are:

1) DTCH (Dedicated traffic channel): a point-to-point channel, dedicated to one UE;

2) MTCH (Multicast traffic channel): a point-to-multipoint downlink channel for transmitting traffic data from the NW to the UE. This is only used by UEs that receive MBMS.
From the description with italics in the definition, it can be seen that neither DTCH nor MTCH can be used to carry the 1:M D2D broadcast communication data. So, a new traffic channel is needed for the 1:M D2D broadcast communication, which for example can be defined as “A point-to-multipoint channel for transmitting traffic data from the UE to the UE. This channel is only used by UEs that are engaged in the 1:M D2D broadcast communication”.
Proposal 1: A new type logical channel should be defined for the 1:M D2D broadcast communication.
As for the question “how the UP protocol is configured”, we think it can be considered from two aspects.

Aspect 1: how to initiate the UP protocol configuration? 

In the current LTE system, UE has two ways to initiate the UP protocol configuration dependent on what kind of communication is to be performed. 
· For unicast communication, the UE shall initiate the UP protocol configuration after receiving the RRCConnectionReconfiguraiton message which is intended for the DRB addition. Following this message, the UE shall establish the PDCP entity, RLC entity and the DTCH logical channel for the additional DRB.
· For MBMS communication, the UE shall initiate the UP protocol configuration after some trigger condition has been met, e.g., upon the UE becoming interested in the MBMS service. Following the trigger, the UE shall establish the RLC entity and the MTCH logical channel for the MBMS session.
For the 1:M D2D broadcast communication, this is similar to the MBMS case. As long as the UE has been authorized to perform the D2D communication, the UE’s application layer can initiate the D2D communication once it becomes interested in it or has a requirement to do so. Then the application layer can send an indication to the RRC layer to trigger it to initiate the UP protocol configuration for the D2D communication data transmission/receiving directly.
Proposal 2: for both D2D transmitter and D2D receiver, the UP protocol configuration is initiated by RRC layer once RRC layer receiving an indication from the application layer.
Aspect 2: how to get the values for the UP protocol parameters?
For this aspect, there are also two ways in the current LTE system. 
Option 1: The values of the UP protocol parameters are provided by the eNB;

Option 2: The values of the UP protocol parameters are specified in the standard.
For the 1:M D2D communication, it has already been agreed that both in-coverage and out-of-coverage shall be considered. Therefore for the out-of-coverage case, it’s obvious that Option 1 is not applicable. One may argue that similarly to the resource allocation, a central control entity can provide the values of the UP protocol parameters. In our understanding, the reason that using a central control entity to coordinate the transmission resources can be a candidate option is it may provide benefits in terms of interference coordination, UE power consumption, throughput performance and so on as analyzed in [3][4]. However, no benefit/need to use a central control entity to provide the values of UP protocol parameters has been identified, and this would require significant specification effort, e.g., whether providing the value by broadcasting signalling or by dedicated signalling, whether a new logical channel for such control information transmission is needed and so on. On the other hand, Option 2 can apply for both in-coverage and out-of-coverage case and is simple with less specification effort. It could be sufficient for the 1:M D2D communication in Rel-12.
Proposal 3: Unless the benefit/need of using a central control entity to provide the values is identified, both the D2D transmitter and D2D receiver configuring the UP protocol with specified values in the standard should be a baseline.
For this proposal, one concern may be that if the working assumption is that the D2D user would simultaneously have more than one data stream active in the 1:M D2D communication, then how to link the data stream with the correct UP protocol configuration. For this issue, one possible solution is to pre-define a linkage between the QoS requirement of the data stream and the UP protocol configuration. For example, to satisfy the QoS requirement of voice, the UP protocol configuration set 1 is defined, while to satisfy the QoS requirement of low speed data, the UP protocol configuration set 2 is defined. Once the application layer sends an indication to the RRC layer to trigger the UP protocol configuration, it needs to at the same time inform the RRC layer of the QoS related parameters (e.g., QCI, Allocation and Retention Priority) of the data stream that is to be running. Then, when RRC layer configures the UP protocol it is able to select the correct configuration set which is specific for this data stream. 

Although for the proposal 3, there is no issue even if the D2D user would simultaneously have more than one data stream active in the 1:M D2D communication, RAN2 has not discussed the question of how many data streams it is assumed that a D2D user would be running simultaneously in the 1:M D2D communication. Since the answer to this question would decide the maximum number of the LCID for the new D2D logical channel, it is proposed that: 
Proposal 4: RAN2 is respectfully asked to discuss how many active data streams it is assumed that a D2D user would have simultaneously in the 1:M D2D communication. 
3. Conclusions
In this paper, we discuss the UP protocol configuration related issues and have the following proposals:
Proposal 1: A new type logical channel should be defined for the 1:M D2D broadcast communication.
Proposal 2: for both D2D transmitter and D2D receiver, the UP protocol configuration is initiated by RRC layer once RRC layer receiving an indication from the application layer.

Proposal 3: Unless the benefit/need of using a central control entity to provide the values is identified, both the D2D transmitter and D2D receiver configuring the UP protocol with specified values in the standard should be a baseline.

Proposal 4: RAN2 is respectfully asked to discuss how many active data streams it is assumed that a D2D user would have simultaneously in the 1:M D2D communication. 
A TP corresponding to the Proposal 1-3 is given in the annex, so we propose that

Proposal 5: Include the TP as given in the annex to the TR 36.843.
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7.2.2.2

User-plane

· 
· UP protocol stack configuration for 1:M D2D broadcast communication:
· For both D2D transmitter and D2D receiver, the UP protocol stack configuration is initiated by the RRC layer once the RRC layer has received an indication from application layer.
· The specified configurations are applied for the UP protocol stack.
· PDCP: 

· 1:M D2D broadcast communication data (i.e. IP packets) should be handled as the normal user-plane data.
· Header-compression/decompression in PDCP is applicable for 1:M D2D broadcast communication.
· U-Mode is used for header compression in PDCP for D2D broadcast operation for public safety.

· Security support will be addressed based on input by SA3.

· RLC:

· RLC UM is used for 1:M D2D broadcast communication.

· So far no need has been identified for RLC AM or RLC TM for D2D communication for user plane data transmission. 

· MAC:

· No HARQ feedback is assumed for 1:M D2D broadcast communication.
· A new type of logical channel is defined for 1:M D2D broadcast communication.
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