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1 Proposal

At SA2#100 meeting, the solution for Group Priority and Pre-emption was discussed and approved as section 6.7 of TR23.768. Some issues, however, need discussions and considerations.
Issue-1: Whether upgrade the ARP of the bearer used for GC1 signalling (e.g. default EPS bearer)?
Normally, the default EPS bearer is not explicitly assigned a specific ARP. For GC services, the UE usually initiates GC1 registration over the default EPS bearer or over the bearer for IMS signalling (if IMS is used for GC). Later, the GCSE AS may request dedicated bearer establishment with the desired GC Priority (e.g. mapping to a higher ARP). Such situations can cause mishandling when network resources get exhausted, or on HO to a restricted area. Group Communication failure can occur in such cases. 
In order to avoid such scenarios, it is proposed to upgrade the ARP of the bearers used for GC1 signalling (e.g., default EPS bearer/bearer for IMS signalling) when the GCSE AS receives GC1 registration. The GCSE AS requests the EPS (i.e., PCRF/GWs) to upgrade the ARP of the bearer used for GC1 signalling to the corresponding Group Priority. The ARP upgrade may also happen when the GCSE AS requests dedicated bearer resources for GC media to PCRF, later on.
Operators may configure the default bearer with higher ARP in UE subscription for GC users. Such configuration is dependent on operator policy and should not prevent the GCSE AS from requesting EPS to upgrade the ARP of the bearer used for GC1 signalling.
It may also be mentioned that similar mechanism is used in ARP handling of IMS MPS bearers also (ref. TS23.401 section 4.3.18.2.1), such as the following:
	TS23.401, 4.3.18.2.1

…
The MPS-subscribed UE, based on the MPS IMS subscription information, operator's policy and national/regional regulations, may be given priority treatment for the default bearer and the EPS bearer carrying IMS signalling in the EPS prior to and during IMS-based MPS invocation. Further, priority treatment in the EPS for signalling and media bearers may be modified/established via dynamic PCC based on the session authorization information received from the AF.

As the IMS media bearer is established after the IMS session of the MPS service has been established, it can be assigned with correct ARP value when it is established. However IMS signalling related EPS bearer needs to be upgraded if it has not been assigned with the appropriate ARP setting for the MPS service when the IMS session of the MPS service has been initiated.
…


Proposal 1: Update ARP of the bearer used for GC1 signalling (e.g. default EPS bearer / bearer for IMS signalling) when GCSE AS receives GC1 registration, or when GCSE AS requests dedicated bearer resources for GC media to the PCRF. 

Issue-2:  How to re-assign ARP to eMBMS bearer?
The solution (section 6.7.1.3 of TR 23.768) introduces two approaches for updating the ARP of MBMS bearers: 
(a)
Enhance the eMBMS Session Update procedure to allow for ARP changes, 
(b) Replace old eMBMS bearer with a new eMBMS bearer with the updated ARP. 
The first approach has some (minimal) impacts to the eMBMS procedures and no impacts to UE, so it is reasonable to be considered for Release 12.

The second approach requires some additional GCSE procedures, such as the BM-SC notifying the GCSE AS of the new eMBMS bearer (new TMGI), and the GCSE AS notifying the interested UEs etc. In addition, replacing old eMBMS bearer with new eMBMS bearer will introduce observable delays, causes increase in signalling and requires more RAN resources for eMBMS bearer. This second approach also requires the UE to support multiple eMBMS sessions simultaneously for some time. 
Taking into account the additional signalling for GC services, delay in GC services and UE impacts; the first approach is more reasonable for Rel-12.
Proposal 2: Enhance eMBMS Session Update procedure to support ARP change for eMBMS bearers.
Issue-3:  Whether to support user's priority update at "Per Group" granularity in Rel-12?
As documented in section 6.7.1.3 of TR 23.768, group member priority change can be categorized into two types, 

(a)
Per UE granularity update triggered by the GCSE AS.
In per UE granularity update procedures, GCSE AS sends updated user's priority information to the PCRF on per group member basis. Based on that the EPS QoS parameter for the group member is updated.
(b)
Per Group granularity update. As per TR23.768, detailed procedures are FFS.
For Per Group granularity update, two approaches are possible: 

1.  Perform priority update at the GCSE AS. The GCSE AS knows which UEs belong to a GCSE group, and sends individual Rx session update requests to the associated PCRFs for updating the user's priority. 
2.  Perform priority update at the PCRF. In this case the GCSE AS sends a single Group Priority update request to the PCRF. Some of the open issues with this approach include the following:
  - It may require all group member UEs to be located under a single PCRF. To support this, enhancements to DRA/PCRF are needed, especially for roamers.
  - Or, if not requiring all group member UEs to be assigned to a single PCRF, the GCSE AS needs to know to which (multiple) PCRFs to send the Group Priority update requests to. To support this, enhancements to DRA/PCRF, and/or GC1 interfaces are needed for collecting the PCRF allocation information.
  - To support receiving a single Group Priority update request from GCSE AS, the PCRF needs to be aware of the group information of each UE so as to pick out the associated UEs.
  - To support sending/receiving a single Group Priority update request from GCSE AS to PCRF, appropriate ID (Group ID?) and IP address (Group Multicast address?) is needed. Enhancements to DRA/PCRF are not avoidable.
For this second approach, the DRA/PCRF will need to be enhanced to have knowledge of "group membership" for priority control. There have already been discussions and some agreements that group membership information is transparent to the EPS for Rel-12. 
Proposal 3: For user priority update at Per Group granularity, the GCSE AS knows which UEs belong to a GCSE group, and sends individual Rx session update requests to the associated PCRFs for updating user priority.
****************************************FIRST CHANGE******************************************

6.7
Solution 7: Assign and Re-assign Priority and Pre-emption capability for the GC

6.7.1
Solution description

6.7.1.1
General

This solution addresses key issue 8 and clarifies how to assign/re-assign Priority and Pre-emption for GC. 

The priority level defined on the application level is for priority and pre-emption purpose. In the EPS QoS model the ARP parameter is used for the same purpose and contains information about the priority level, pre-emption capability and pre-emption vulnerability. So the application level priority is mapped to the ARP parameter under the consideration of the specific GC. The concrete mapping is specific to the respective EPS network and operator. 

The priority level mapping between application priority and EPS QoS parameter is performed in the EPS network based on policy information preconfigured in the BM-SC, PCRF or a group related subscription. All can provide the linkage between the priority level(s) of the GC and the associated EPS QoS (ARP) parameter(s). 

Group Members within a GCSE Group are permitted to have different priorities. It is required that the uplink traffic, i.e. the traffic from UE to GCSE AS, can reflect the user priority in the GC. In that case, the GCSE AS informs the EPS about group member related priorities, the EPS shall take this into account when mapping to the ARP parameters for the uplink traffic. For the downlink traffic only the GC priority needs to be reflected.

GC may have different media, e.g. voice/image. In such case, the media belonging to the same GC may have different priorities. If the GCSE AS informs the EPS about media related priorities, the EPS shall take this into account when mapping to the EPS QoS (ARP) parameters. For a particular downlink media within a PLMN the priority level should however be the same no matter which transport path (i.e. unicast or multicast) is selected. 

6.7.1.2
Session Setup Procedure

UE may send GC1 signalling over default EPS bearer, or bearer carrying IMS signalling (if IMS is used for GCSE). To avoid Group Communication failure in case network resources are limited or HO to restricted area, the ARP of the bearer used for GC1 signalling needs to be upgraded. The GCSE AS requests the PCRF to upgrade the ARP of the EPS bearer used for GC1 signalling to the ARP configured for GCSE Group, when GC1 registration is performed, if needed (e.g. in case that the GCSE Group is configured with higher priority).
For the unicast delivery, the GCSE AS sends the Media Component information, Group Priority, user’s priority to the PCRF via the Rx interface. Based on those parameters PCRF maps the received application layer priority to the EPS level ARP parameter and sends to the PGW. 
For the muliticast delivery, the GCSE AS need to send the Media Component information, Group Priority, the group communication service ID, to the BM-SC via the GC2 interface. Based on those parameters the BM-SC maps the received GC priority parameter into the EPS level QoS (ARP) parameter. When the eMBMS bearer is to be setup, the mapped ARP parameter is included.
6.7.1.3
Session update Procedure

For the priority change it can be categorized into two types, 

1.
Per UE granularity update triggered by the GCSE AS .The typical use case is that the user’s group member priority has been changed. The updated user’s priority information is received by the PCRF. Based on that information the EPS QoS parameter is updated.  

2.
Per Group granularity update. It is required that the Group Communication priority level can be reassigned. 

Note: The study of priority update at Per Group granularity is out of scope of Release 12.
To update the ARP parameter of a unicast bearer, the procedure defined in the clause 5.4.2.1 of TS23.401 [5] is used. 

For the MBMS bearer the QoS parameter is not supported to be updated per TS23.246 [8]. To update the ARP parameter, two procedures are possible. 

-
Enhance the existing MBMS Session Update procedure defined in the clause 8.8.4 of TS23.246 [8]. The BM-SC sends the Session update Request message to the MBMS GW including the updated ARP parameter. If the distributed MCE architecture is deployed, it also needs to ensure the update is synchronized among the different eNBs in the same MBSFN area.

-
New TMGI replace the old TMGI. The BM-SC establishes a new MBMS bearer service with the updated ARP parameter. After the new MBMS bearer has been established successfully, the BM-SC notifies the new TMGI to the GCSE AS. By that the GCSE AS can notify the interested UE to replace the old TMGI with the new TMGI via GC1 interface. The old MBMS bearer can be kept for a configured time to assure all the interested UEs have been notified.
6.7.1.4
Session Release Procedure

One UE can join multiple GCs simultaneously. All the signalling traffic from UE to the GCSE AS may share the same connection, i.e. EPS bearer. It is required that the bearer used for the signalling traffic always reflects the priority of the highest uplink GC traffic. 
When a GC bearer is released, the PCRF needs to check the priority of the IP flow of the signalling traffic and update the corresponding PCC rule if the highest uplink GC traffic has been changed.

In the congestion case the bearer used for GC service may be released. 

-
For the unicast delivery if the GC bearer is released the GCSE AS can get the release notification. It depends on GCSE AS logic on how to handle this case. 

-
For the multicast delivery the MBMS bearer is ‘suspended’, i.e. packets are dropped in eNB without any message sent from eNB to BM-SC. The interested UE can detect the related TMGI is removed from MCCH. .

Editor’s Note: It is FFS whether a notification to GCSE AS is needed when a MBMS bearer for multicast delivery is pre-empted (suspended).

6.7.2
Impact on existing entities and interfaces

There are no impacts on the PGW. The additional functionalities on the PCRF/BM-SC are listed as below, 

PCRF

-
Assure the priority of the GC signalling IP flow always reflects the highest priority of the uplink GC communication UE involved. 

BM-SC

-
Support the priority change of the MBMS bearer.

For Rx interface the following parameters need be sent from GCSE AS to PCRF: 

· Media Component information (e.g. media type, bandwidth)

· Group Priority

-
User’s group member priority

For GC2 interface the following parameters need be sent from GCSE AS to BM-SC:

-
Media Component information (e.g. media type, bandwidth)

· Group Priority

-
Group Communication service ID 

6.7.3
Solution evaluation

This solution addresses the key issue#8 ‘Priority and Pre-emption on Group Communication’. It has the following advantages:

-
Reuse the existing EPS ARP parameter.

-
The mapping between the application level priority and EPS layer priority is performed in the EPS network and under the operator’s control. 

-
UE can join multiple Groups sharing the same EPS bearer for Group Communication signalling.

-
Group members within a single GCSE group can have different priorities, which is also reflected on the EPS network.

-
Support the priority change on the MBMS bearer.
******************************************NEXT CHANGE****************************************

8.2 
Priority and Pre-emption on Group Communication

For key issue#8 ‘Priority and Pre-emption on Group Communication’, it is agreed to adopt the solution 7 as the base line solution. It includes: 

-
The mapping between the application level priority and EPS layer priority is performed in the EPS network.

For updating the Group Priority for multicast bearer service, MBMS Session Update procedure needs to be enhanced. Other alternative, e.g. replacing old eMBMS bearer with new eMBMS bearer with updated ARP, is dependent on the GCSE AS decision.
-
For updating Group Priority for unicast bearer service, the GCSE AS selects individual UE(s) that are using unicast bearers, and updates individual Rx sessions with the changed Group Priority.  



-
UE can join multiple Groups sharing the same EPS bearer for Group Communication signalling.
-
Group members within a single GCSE group can have different priorities which is also reflected on the EPS network.

-
The priority of the MBMS bearer can be changed.
****************************************END OF CHANGE****************************************
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