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Abstract of the contribution: This paper updates Solution#11 in TR 23.786.
1. Discussion
// This paper is an update to S2-1810289.
Currently, Solution#11 describes Establishment of layer 2 link over PC5 as below:
[image: image1.emf]UE-1

1. Direct Communication Request

(User Info=UE-2's upper layer ID&UE-1's upper layer ID, ...)

2. Direct Communication Accept

UE-2 UE-3 UE-4


Figure 1: Establishment of layer 2 link over PC5 in Solution#11

In this mechanism, UE-1 sends a Direct Communication Request message targeting to UE-2, anyhow this message is broadcasted in terms of lower layers, i.e. AS layer. Let's call this mechanism "UE oriented L2 link establishment".
In addition to "UE oriented L2 link establishment", we can think about "V2X Service oriented L2 link establishment". 

In the proposed "V2X Service oriented L2 link establishment", a Direct Communication Request message is targeted to all UEs that are interested in the V2X Service and differences from "UE oriented L2 link establishment" are as follows:
1)
A Direct Communication Request message includes information about V2X Service requesting L2 link establishment instead of including the target UE's ID. The information about the V2X Service is included in "Announced V2X Service Info" IE and can be e.g. PSID or ITS-AIDs of the V2X application. Sensor Sharing, and etc can be the case for the V2X Service.
2)
The UEs that are interested in using the V2X Service announced by the Direct Communication Request message can respond with a Direct Communication Accept message.
Figure 2 shows the proposed "UE oriented L2 link establishment". Here, UE-2 and UE-4 are the UEs that are interested in using the V2X Service announced by UE-1 and want to establish L2 link over PC5 with UE-1.
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Figure 2: V2X Service oriented L2 link establishment
Proposal 1: We propose to add "V2X Service oriented L2 link establishment" to Solution#11.
Regarding the "V2X Service oriented L2 link establishment" introduced above, PC5 resource utilization and efficiency need to be considered. If several or many UEs are interested in using the V2X Service announced by UE-1 and want to establish L2 link over PC5 with UE-1, UE-1 has to transmit data traffic to each peer UE after establishing L2 link with all the UEs sent the Direct Communication Accept message. This means if the number of peer UEs is 10, UE-1 has to transmit same data traffic 10 times by setting a Destination L2 ID to each peer UE's L2 ID.
This would cause PC5 resource waste problem.

In order to resolve this problem, it is proposed that UE-1 (i.e. an initiating UE for V2X Service oriented L2 link establishment) can decide to transmit data traffic in a single radio transmission manner instead of unicast manner if the number of peer UEs exceeds the preconfigured threshold as shown in step 3 of Figure 3. Single radio transmission over PC5 from UE-1 makes all peer UEs receive the transmitted user traffic. The single radio transmission mechanism is unidirectional which means the peer UEs of UE-1, i.e. UE-2 to UE-n in Figure 3, use unicast transmission to send user traffic to UE-1. In addition, there is no group concept among these UEs. For single radio transmission, UE-1 lets each peer UE know a Destination L2 ID used for single radio transmission as shown in step 4 of Figure 3 and uses the Single-Tx Destination L2 ID instead of each peer UE's L2 ID when sending data traffic. Therefore, UE-1 does not have to transmit same data traffic destined to each peer UE repeatedly which means UE-1 transmits data traffic only one time destined to the Single-Tx Destination L2 ID. 
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Figure 3: V2X Service oriented L2 link establishment for single radio transmission
Proposal 2: It is proposed to introduce "V2X Service oriented L2 link establishment for single radio transmission" to Solution#11 for PC5 resource utilization and efficiency in which an initiating UE for V2X Service oriented L2 link establishment can decide to transmit data traffic to all peer UEs in a single radio trnamission manner.

2. Proposal
The following changes are proposed to Solution#11 in TR 23.786.
* * * * Start of 1st Change * * * * 

6.11.2.5
Procedures for the link establishment and maintenance

TS 23.303 [8] has defined the procedures for the establishment and maintenance of secure L2 link over PC5, as in clause 5.4.5. These procedures can be enhanced and adapted for the V2X use, subject to the decisions above regarding signalling protocol choice, security handling, etc.

Some addition considerations for the V2X for the link/group handling is required though. For V2X communication, not all UEs will be supporting or use unicast communication. In addition, not all services may be run over the same channel or RAT (e.g. LTE V2X vs. NR V2X). With V2X, there is no discovery channel like that of ProSe (i.e. PC5-D), and there is no assumption on the configuration from network as that of Public Safety use. Therefore, in order to support the link establishment, there is a need for service announcement in order to inform the peer of the existence of the UE and the capability of the UE for the unicast communication, e.g. channel to operate, or the services supported, etc.

Such a service announcement should be made accessible to all the UEs that are interested in using the service. For example, such announcement could be either configured to send over a dedicate channel, similar to how WAVE Service Advertisement (WSA) is handled, or to be piggybacked on the periodical messages from the supporting UEs.

Editor's note: It is FFS how such announcement can be made accessible to all UEs interested in the service without creating high overhead for the system.
For layer 2 link maintenance, keep-alive functionality is needed to detect that when the UEs are not in direct communication range, so that they can proceed with implicit layer 2 link release.
NOTE:
It is left to Stage 3 to determine how keep-alive functionality is supported.
* * * * Start of 2nd Change * * * * 

6.11.3.1
Establishment of layer 2 link over PC5

Layer-2 link establishment procedure as defined in TS 23.303 [8] clause 5.4.5.2 can be reused for the eV2X unicast link establishment, with the following adaptations:
-
The messages may be converted to RRC signaling message instead of PC5 signaling message, depends on RAN WG's decision. 
-
"UE oriented layer 2 link establishment" operates as below and Figure 6.11.3.1-1 shows the procedure:
-
The Direct Communication Request message can be sent by UE-1 with broadcast mechanism, i.e. to a broadcast address associated with the application instead of the L2 ID of UE-2. The upper identifier of UE-2 is included in the Direct Communication Request message to allow UE-2 to decide on if to respond to the request. The Source L2 ID of this message should be the unicast L2 ID of the UE-1. 

-
The Direct Communication Request message should be transmitted using default AS layer setting e.g. broadcast setting, that can be understood by UE-2. 

-
UE-2 uses the source L2 ID of the received Direct Communication Request message as destination L2 ID in the subsequent signalling to UE-1, and uses its own unicast L2 ID as the source L2 ID. UE-1 obtains UE-2's L2 ID for future communication, for signalling and data traffic.  
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Figure 6.11.3.1-1: UE oriented layer 2 link establishment procedure
-
"V2X Service oriented layer 2 link establishment" operates as below and Figure 6.11.3.1-2 shows the procedure:
-
The Direct Communication Request message can be sent by UE-1 with broadcast mechanism, i.e. to a broadcast address associated with the application. The information about V2X Service requesting L2 link establishment, i.e. information about the announced V2X Service is included in the Direct Communication Request message to allow other UEs to decide on if to respond to the request. The Source L2 ID of this message should be the unicast L2 ID of the UE-1.
-
The Direct Communication Request message should be transmitted using default AS layer setting e.g. broadcast setting, that can be understood by other UEs.
-
The UEs that are interested in using the V2X Service announced by the Direct Communication Request message can respond to the request (UE-2 and UE-4 in Figure 6.11.3.1-2). When responding, the UE uses the source L2 ID of the received Direct Communication Request message as destination L2 ID in the subsequent signalling to UE-1, and uses its own unicast L2 ID as the source L2 ID. UE-1 obtains UE-2's L2 ID and UE-4's L2 ID for future communication, for signalling and data traffic.
-
After establishing layer 2 link with other UE(s) as described above, new UE(s) can enter proximity with UE-1, i.e. UE-1's direct communication range. In this case, UE-1 may initiate V2X Service oriented layer 2 link establishment procedure as it is aware of new UE(s) from Application Layer messages sent by the UE(s). Or the new UE may initiate V2X Service oriented layer 2 link establishment procedure. Therefore, UE-1 does not have to keep sending a Direct Communication Request message periodically to announce the V2X Service it wants to establish L2 link with other UE for unicast.
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Figure 6.11.3.1-2: V2X Service oriented layer 2 link establishment procedure
Regarding the "V2X Service oriented L2 link establishment" introduced above, PC5 resource utilization and efficiency need to be considered. If several or many UEs are interested in using the V2X Service announced by UE-1 and want to establish L2 link over PC5 with UE-1, UE-1 has to transmit data traffic to each peer UE after establishing L2 link with all the UEs sent the Direct Communication Accept message. This means if the number of peer UEs is 10, UE-1 has to transmit same data traffic 10 times by setting a Destination L2 ID to each peer UE's L2 ID. This would cause PC5 resource waste problem. In order to resolve this problem, it is proposed to introduce "V2X Service oriented L2 link establishment for single radio transmission". 
"V2X Service oriented L2 link establishment for single radio transmission" operates as below and Figure 6.11.3.1-3 shows the procedure:
Steps 1~2.
These steps are same to steps 1~2 of Figure 6.11.3.1-2.
Step 3.
UE-1 (i.e. an initiating UE for V2X Service oriented L2 link establishment) can decide to transmit data traffic in a single radio transmission manner instead of unicast manner if the number of peer UEs (i.e. the UEs sending the Direct Communication Accept message) exceeds the preconfigured threshold.
Step 4.
For single radio transmission, UE-1 lets each peer UE know a Destination L2 ID used for single radio transmission by sending a Single-Tx Communication Request message.
Step 5.
Each peer UE responds to UE-1 with a Single-Tx Communication Accept message.
Thereafter, UE-1 uses the Single-Tx Destination L2 ID as a Destination L2 ID when sending data traffic, instead of using each peer UE's L2 ID. Therefore, UE-1 does not have to transmit same data traffic destined to each peer UE repeatedly which means UE-1 transmits data traffic only one time destined to the Single-Tx Destination L2 ID. 
The single radio transmission mechanism is unidirectional which means the peer UEs of UE-1, i.e. UE-2 to UE-n in Figure 6.11.3.1-3, use unicast transmission to send user traffic to UE-1. In addition, there is no group concept among these UEs.
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Figure 6.11.3.1-3: V2X Service oriented L2 link establishment for single radio transmission
The layer 2 link supports the non-IP traffic. No IP address negotiation and allocation procedure would be carried out. 

6.11.3.2
Contents of the signalling message for link establishment

The information carried in Direct Communication Request message defined in TS 24.334 [13] requires at least the following updates:

-
For "UE oriented layer 2 link establishment",
-
The User Info needs to include the target UE's ID (UE-2's upper layer ID), besides the initiating UE's ID (UE-1's upper layer ID). 

NOTE:
Stage 3 can decide if these IDs can be carried in the same IE or separate IEs, for example, the Station ID/Vehicle Temp ID only needs to be 4 octets. 

-
For "V2X Service oriented layer 2 link establishment",

-
The Announced V2X Service Info needs to include the information about V2X Service requesting L2 link establishment, e.g. PSID or ITS-AIDs of the V2X application. Sensor Sharing, and etc can be the case for the V2X Service.
-
The IP Address Config, which is specified as mandatory for ProSe, should allow an indication that no IP is to be used, such that the receiving UE (e.g. UE-2) would not start any IP configuration procedure for this particular link. 

-
The IEs dedicated for security need to be reviewed by SA3, as the security mechanism for eV2X may be different and requires different IEs. 

-
Additional configuraiton information regarding the link, e.g. when RRC message is used there may be AS layer configurations.
* * * * End of Changes * * * * 
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