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Abstract of the contribution: This contribution proposes that the Relay Node broadcasts the SAIs of the serving cell.
1. Discussion
In last SA2 meeting it was agreed that the remote UE sends the MBMS SAIs to Relay Node, so the Relay node can avoid reading the TMGI if the serving cell is not within the requested MBMS SAI lists.
With this solution there are two observations:
Observation 1: If the SAI of the serving cell is not within the requested MBMS SAI lists, when each remote UE sends the TMGI Monitoring Request message to the Relay Node and the Relay Node then rejects this message.
Observation 2: If the Relay Node moves to a new cell, every remote UE needs to send the TMGI Monitoring Request message to Relay Node again and the Relay Node checks whether the SAI of the new serving cell is within the requested MBMS SAI lists.

With these two observations it is anticipated that there will be a lot of messages between the remote UEs and the Relay Node if there is a hugh number of remote UEs and this may cause signalling overload of Relay Node.
One optimization is that the Relay Node broadcasts the SAIs of the serving cell. If the remote UE checks there is no overlapping between the requested MBMS SAIs and the broadcast SAIs, it will not send the TMGI Monitoring Request message to the Relay Node. So the number of signalling between the remote UEs and Relay Node are reduced. 
If Relay Node doesn’t broadcast the SAIs of the serving cell, this can be understood by remote UE that the serving cell doesn’t support the eMBMS, the remote UE will not send the TMGI Monitoring Request message to the Relay Node.

Conclusion: It is beneficial that the Relay Node broadcasts the SAIs of the serving cell.

2. Proposal

It is proposed to agree the following conclusion and agree the following changes in TR 23.713.
Conclusion: It is beneficial that the Relay Node broadcasts the SAIs of the serving cell.

/*********************************1st Change ***************************/

6.1.1.1
General

Both Model A and Model B discovery are supported:
-
Model A uses a single discovery protocol message (Announcement).

-
Model B uses two discovery protocol messages (Solicitation and Response).
Public Safety discovery for ProSe UE-Network Relay discovery and Group Member discovery uses the PC5-D protocol stack that is depicted in figure 6.1.1.1-1.

Additional information not directly used for discovery can be also advertised using Discovery Transport, like relayed TMGIs, the ECGI and the SAIs of the service cell, in a single or separate discovery messages of type "Relay Discovery Additional Information".
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Figure 6.1.1.1-1: PC5 "Discovery Plane" stack (PC5-D)
New PC5-D ProSe Protocol messages will need to be defined in TS 24.334: - UE-to-Network Relay Discovery Announcement message (Model A)

- UE-to-Network Relay Discovery Solicitation message (Model B)

- UE-to-Network Relay Discovery Response message (Model B)

- Group Member Discovery Announcement message (Model A)

- Group Member Discovery Solicitation message (Model B)

- Group Member Discovery Response message (Model B)
/*********************************2nd Change ***************************/

6.1.2
Procedures

6.1.2.1
General

The following use cases for public safety discovery are supported:
-
UE-to-Network Relay Discovery.

-
Determination is needed regarding within the ProSe Communication which user(s) are in ProSe Communication range at any given time (shortly referred to as "Group Member Discovery").

-
UE-to-UE Relay Discovery.

The following parameters are common to all of UE-to-Network Relay Discovery, Group Member Discovery and UE-to-UE Relay Discovery:

-
Message type: Announcement (Model A) or Solicitation/Response (Model B) , Relay Discovery Additional Information (Model A).

-
Discovery type: indicates whether this is UE-to-Network Relay Discovery, Group Member Discovery or UE-to-UE Relay Discovery.

The following parameters are used in the UE-to-Network Relay Discovery Announcement message (Model A):

-
ProSe Relay UE ID: link layer identifier that is used for direct communication and is associated with a PDN connection the ProSe UE-to-Network Relay has established.
-
Announcer info: provides information about the announcing user.

-
Relay Service Code: parameter identifying a connectivity service the ProSe UE-to-Network Relay provides to Public Safety applications. The Relay Service Codes are configured in a ProSe UE-to-Network relay for advertisement and map in the ProSe UE-to-Network relay to specific APNs they offer connectivity to. Additionally, the Relay Service Code also identifies authorized users the ProSe UE-to-Network relay would offer service to, and may select the related security policies or information e.g. necessary for authentication and authorization between the Remote UE and the ProSe UE-to-Network Relay (e.g. a Relay Service Code for relays for police members only would be different than a Relay Service code for relays for Fire Fighters only, even though potentially they provided connectivity to same APN e.g. to support Internet Access).  .
-
Radio Layer Information: contains information about the radio layer information, e.g. radio conditions between the eNB and the UE-to-Network Relay, to assist the Remote UE selecting the proper UE-to-Network Relay.

Editor's Note: The details of Radio Layer Information parameters are to be identified and if agreed then to be defined by RAN WGs.
The following parameters are used in the UE-to-Network Relay Discovery Solicitation message (Model B):

-
Discoverer info: provides information about the discoverer user.
-
Relay Service Code: information about connectivity that the discoverer UE is interested in. The Relay Service Codes are configured in the Prose Remote UEs interested in related connectivity services.
-
ProSe UE ID: link layer identifier of the discoverer that is used for direct communication (Model B).
The following parameters are used in the UE-to-Network Relay Discovery Response message (Model B):

-
ProSe Relay UE ID: link layer identifier that is used for direct communication and is associated with a PDN connection the ProSe UE-to-Network Relay has established.
-
Discoveree info: provides information about the discoveree.

-
Radio Layer Information: contains information about the radio layer information, e.g. radio conditions between the eNB and the UE-to-Network Relay, to assist the Remote UE selecting the proper UE-to-Network Relay.

Editor's Note: The details of Radio Layer Information parameters are to be identified and if agreed then to be defined by RAN WGs.

The following parameters are used in the Group Member Discovery Announcement message (Model A):

-
ProSe UE ID: link layer identifier that is used for subsequent direct communication.

-
Announcer info: provides information about the announcing user.

The following parameters are used for Group Member Discovery Solicitation message (Model B):

-
Source ProSe UE ID: link layer identifier of the source UE that is used for subsequent direct communication.

-
Discoverer info: provides information about the discoverer user.

-
Target ProSe UE ID: link layer identifier of the target UE that is used for subsequent direct communication.

-
Target Info: provides information about the targeted discoverees (single user or group).

The following parameters are used for Group Member Discovery Response message (Model B):

-
ProSe UE ID: link layer identifier that is used for subsequent direct communication.
-
Discoveree info: provides information about the discoveree.
The following parameters are used for UE-to-UE Relay Discovery:

-
ProSe UE ID: link layer identifier that is used for direct communication.

-
Announcer/Discoverer info: provides information about the announcing or discoverer user.

-
Remote User Info: provides information about the user of a Remote UE.
-
Discoveree info (Model B): provides information about the discoveree.
The following parameters can be used in Relay Discovery Additional Information:
-
ProSe Relay UE ID: link layer identifier that is used for direct communication and is associated with a PDN connection the ProSe UE-to-Network Relay has established.
-
Announcer info: provides information about the announcing user.
- 
TMGI: indicates the MBMS service the ProSe UE-Network Relay is relaying

- 
ECGI: indicates the ECGI of the serving cell of the ProSe UE-Network Relay
- 
SAIs: indicates the SAIs of the serving cell of the ProSe UE-Network Relay
A single Relay Discovery Additional Information Message may carry: 

- 
the EGCI of the cell that the ProSe UE-Network Relay is camped on or; 
- 
the SAIs of the cell that the ProSe UE-Network Relay is camped on or; 

- 
one or more advertised TMGIs up to the maximum allowed message size or;
- 
the EGCI of the cell that the ProSe UE-Network Relay is camped on and one or more advertised TMGIs up to the maximum allowed message size.
- 
the EGCI and SAIs of the cell that the ProSe UE-Network Relay is camped on up to the maximum allowed message size.
/*********************************3rd Change ***************************/

7.2.1.4
Support of ECGI announcement

Some applications require the knowledge of the ECGI and SAIs of the cell serving the UE, e.g. to perform counting of UEs served by the same cell.

For the purpose of these applications, when a UE is behind a ProSe UE-to-Network relay (so it is a Remote UE for this ProSe UE-to-Network relay), the serving cell of this Remote UE is the cell serving the ProSe UE-to-Network relay. So, the announcement of the ECGI and SAIs by a ProSe UE-to-Network relay allows Remote UEs served by a ProSe UE-to-Network relay to receive the values of the ECGI and SAIs of the cell serving the ProSe UE-to-Network relay. This enables the reporting of this ECGI and SAIs for these applications.

An example of an application requirement may be the dynamic activation of eMBMS in the cell where the ProSe UE-to-Network relay is camping, if there is a sufficient number of devices behind the ProSe UE-to-Network relay, in order to avoid e.g. unicast distribution of multiple application streams of the same content in unicast mode to different devices under the same ProSe UE-to-Network relay (note that aggregation of unicast streams at an agent in the ProSe UE-to-Network relay is not possible when the relay is behaving as Layer 3 device).

The ECGI and the SAIs obtained by a relay should be used by applications that can handle it appropriately (e.g. impact on location service relaying on ECGI should be understood and alternate location methods may be more appropriate in certain domain of application). So, it is application dependent whether the ECGI obtained by a relay can be used or not and how the application reports it to the server (i.e. whether an explicit indication is needed this is obtained by a relay, or not).

Editor's note:
This feature needs to be supported if the dynamic activation of eMBMS content distribution based on application layer ECGI reporting is supported in Rel‑13. The interaction between the dynamic establishment of eMBMS based on application layer ECGI reporting and any potential RAN-level counting needs to be studied as part of the work on dynamic activation of eMBMS content distribution based on application layer ECGI reporting.
/*********************************4th Change ***************************/

7.2.2.2
TMGI advertisement and eMBMS traffic relay

The following procedure illustrated in figure 7.2.2.2.1 here below is used by a ProSe-enabled Public safety UE to request a ProSe UE-to-Network Relay to start monitoring a specific TMGI availability and that the ProSe UE-to-Network Relay broadcasts this TMGI by using Relay Discovery Additional Information sent on the discovery transport, when it is detected on the MCCH of the serving cell. The eMBMS traffic related to this TMGI, if available, is also forwarded to the remote UE's served by the relay over a one-to-many link identified by a specific ProSe Layer-2 Group ID provided by the Relay when the procedure is executed.
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Figure 7.2.2.2.1: TMGI monitoring request procedure
1)
The UE has successfully discovered the ProSe UE to Network Relay and has obtained (perhaps after a one to one communication sessions with the relay) from a Group communication application the related service description that contains the TMGI, radio frequencies, and MBMS SAIs the UE should use to receive related eMBMS content. The UE obtains the user service description it is interested in either by static configuration or by interaction with the Group Communication Application. This interaction can happen before or after the UE has joined the relay.

2)
The UE may obtain the ECGI and SAIs of the cell serving the ProSe UE-to-Network Relay as described in section 7.2.2.3. If there is overlapping between the SAIs of the serving cell and the MBMS SAIs obtained in step 1,the UE sends to the ProSe UE-to-Network Relay a TMGI Monitoring Request(TMGI, MBMS SAIs) where TMGI value and MBMS SAIs are obtained at step 1.

3) 
The ProSe UE-to-Network Relay retrieves the MBMS SAI list from the broadcast of the cell camped on as specified in 3GPP TS 36.331 [14] and checks whether at least one of the MBMS SAIs obtained at step 2 is included in the MBMS SAI list. 
4)
Upon detection of at least one of the MBMS SAIs, the ProSe UE-to-Network Relay acknowledges receipt of the request in step 2 with a TMGI Monitoring Response( ProSe Layer 2 Group ID_traffic, TMGI_Monitoring_Refresh Timer). The ProSe Layer 2 Group ID_traffic is used to forward to Remote UEs the eMBMS content related to the TMGI value received at step 2. The TMGI_Monitoring_Refresh Timer (configurable in the ProSe UE-to-Network Relay) is provided to the UE so that when this timer elapses the UE shall execute the TMGI monitoring request procedure if it still needs to monitor the TMGI. If a UE does not execute the TMGI Monitoring Request procedure when this TMGI_Monitoring_Refresh Timer expires in the UE and no other UE in executes the refresh procedure for this TMGI, then when the TMGI_Monitoring_Refresh Timer for the TMGI expires in the relay, the relay shall stop monitoring the TMGI and also to forward any related content if it was doing so.

5)
The ProSe UE-to-Network Relay detects the TMGI it has been requested to monitor.

NOTE 1: 
The action applicable when the UE is unable to simultaneously receive eMBMS and unicast services (e.g. eMBMS and unicast services use different frequencies) is up to UE implementation.
6)
Upon detection of the TMGI, the ProSe UE-to-Network Relay broadcasts availability of the TMGI by sending a TMGI Announcement(TMGI) message using an Relay Discovery Additional Information announcement on discovery transport. This is repeated with a configurable (in the ProSe UE to Network Relay) repetition interval which should normally be smaller than the TMGI_Monitoring_Refresh Timer. The value of the TMGI may be used by devices discovering the UE-to-Network Relay as a preference criterion for Relay selection, if they are interested in the TMGI the relay is advertising.

7)
The UE detects the announcement of step 6 and subsequently starts to receive the broadcast content on the PC5 ProSe one-to-many link associated to the Prose Layer-2 Group ID_traffic defined at step 4, and may release unicast distribution leg if any was being used.

8)
Upon detection of loss of TMGI, the ProSe UE-to-Network Relay stops broadcasting availability of the TMGI. It may also (optionally) send a positive indication of loss of TMGI so as to accelerate loss of TMGI detection in the UE (not shown in the procedure). The UE may request a unicast distribution leg from the GCS AS

9)
The UE stops receiving the broadcast content on the PC5 ProSe one-to-many link associated to the Prose Layer Group-2 ID_traffic defined at step 4.

NOTE 2:
The relative ordering between step 8 and 9 may be dependent on when the eMBMS content becomes unavailable in the cell.

7.2.2.3
Cell ID announcement procedure

The following procedure outlined in figure 7.2.2.3.1 allows an authorized public safety UE, based on application requirements outside the scope of the present procedure, to request a ProSe UE-to-Network Relay to announce the EUTRAN Cell Global ID (ECGI) and the Serving Area IDs(SAIs)of the Cell serving the ProSe UE-to-Network Relay.



[image: image4.emf]Remote 

UE

ProSe UE-to-

NW Relay

Network Application

1. the UE discovers a relay and an application requires serving cell ECGI reporting even behind a relay

2. Cell ID Announcement Request ()

3. Cell ID Announcement Response ( ECGI_Announcement_Request_Refresh Timer)

5. The ProSe UE-to-Network 

Relay detects ECGI of a new cell 

it is camping on

4. Cell ID Announcement (ECGI, SAI)

6. Cell ID Announcement (ECGI, SAI)


Figure 7.2.2.3.1: Cell ID announcement request procedure
1)
A UE has discovered a ProSe UE-to-Network relay and an application requires serving cell ECGI/SAI reporting even when it is behind a relay (i.e. the application benefits from this value even if it is the value of the cell serving the relay and not the UE directly).

2)
The UE sends to the ProSe UE-to-Network relay a Cell ID Announcement Request() to support the needs of such application

3)
The ProSe UE-to-Network relay acknowledges receipt of the request in step 2 with a Cell ID Announcement Request (ECGI_Announcement_Request_Refresh Timer). The ECGI_Announcement_Request_Refresh Timer, (configurable in the ProSe UE to network relay) is provided to the UE so that when this timer elapses the UE shall repeat the Cell ID Announcement Request procedure if it still needs obtain the ECGI. If a UE does not execute the Cell ID Announcement Request procedure when this ECGI_Announcement_Request_Refresh Timer expires and no other UE request ECGI announcement before the ECGI_Announcement_Request_Refresh timer expires in the UE-to-Network relay, then the relay shall stop announcing the ECGI of the serving cell.

4)
The ProSe UE-to-Network Relay announces the ECGI and SAIs of the serving cell by sending a Cell ID Announcement (ECGI, SAIs) using a Relay Discovery Additional Information announcement on discovery transport. This is repeated periodically with a configurable frequency (normally Higher than the one related to the ECGI_Announcement_Request_Refresh Timer) until there is no UE requesting to announce the ECGI and SAIs as determined by the ECGI_Announcement_Request_Refresh Timer running in the ProSe UE-to-Network relay.

5)
The ProSe UE-to-Network Relay may at any time detect the ECGI of a new serving cell it is happening to be camping on

6)
Step 5 triggers the ProSe UE-to-Network Relay to announce the ECGI and SAIs of the serving cell immediately and repeat it periodically with a configurable frequency as in step 4 until there is no UE requesting to announce the ECGI and SAIs as determined by the ECGI_Announcement_Request_Refresh Timer running in the ProSe UE-to-Network relay.

/*********************************5th Change ***************************/

7.2.5
Conclusions on ProSe UE-Network Relays

The ProSe UE-Network Relay is a Layer-3 relay (i.e. an IP router), as agreed in Rel-12 ProSe.
The MBMS Relay information, TMGI, ECGI and SAIs , is sent in a Relay Discovery Additional Information Discovery message

 A Relay UE supporting eMBMS traffic may transmit multiple discovery messages that contain ECGI and/or the TMGIs and/or the SAIs .

The triggering of TMGI advertisement, ECGI advertisement and establishment of the ProSe one-to-one communications links are based on the PC5 Signalling Protocol introduced in section 7.1.1.2.

The Relay selection and reselection procedure needs to consider both the upper layer discovery information defined in clause 6.1.2.1 and the radio layer information that will be defined by RAN. The interactions between these considerations at different layers are implementation specific.  The ProSe Function shall be able to configure the Remote UE with a set of radio layer selection criteria for using the radio layer information in UE-to-Network Relay selection.
NOTE: The radio level information and radio layer selection criteria will be specified by RAN WGs. 

ProSe UE-Network Relay procedure based on what is defined in the sub-clause 7.2.2.1 should proceed to the normative work except authentication part which would be done by SA3 WG.
The solution for multicast/broadcast traffic support using IP multicast on relay described in clause 7.2.2.4 is not considered for specification in Rel-13.
/*********************************End of the Change ***************************/
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