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Abstract of the contribution: This contribution proposes a new solution for TR 23.887 on group policy control at time of attach.
Discussion:
The agreed assumptions regarding group policy control state that the members of a policy group are considered to be subscribers of the same HPLMN and are all assigned to the same APN. Also a new group level maximum aggregate bit rate control has to be supported and there is no need for dynamic Rx policy control. 

Having such assumptions in mind, the following simple solution proposes that the MTC UE is subject to group based policy control as soon as it establishes the PDN connection to an APN enabled for the group feature. For that purpose, the MME receives a Group ID as the subscriber information when downloaded from the HSS and includes this Group ID in the Create Session Request message when a PDN connection is established with the S/P-GW. It is assumed here that the Group ID is configured in the HSS per MTC UE. The PDN GW applies a Group based QoS policy based on the Group ID by interworking with the PCRF and establishes a shared PDN connection for the group, which is subject to the group level maximum aggregated bit rate control. 

The benefits of this solution are:

· it avoids multiple states in the PCEF/PCRF for each individual MTC UE belonging to the same group;
· it enables compacted, group-based charging information, well suited to the very purpose of a group; 

· it avoids subsequent signalling to the PGW after establishment of the shared PDN connection for UEs of the same group attaching to the same APN. .
The Group based policy control can be realized with the following updates for both the Attach procedure and the UE requested PDN connectivity procedure.

HSS:

· The HSS stores the Group ID per APN as the subscription data.

· The HSS provides this Group ID to the MME as normal MM contexts.

MME:

· The MME sends the Group ID in the Create Bearer Request to the SGW when PDN connection is established to a UE.
· If MTC UEs are sharing the PDN connection then the MME sends Create Bearer Request to the SGW with the TEID that has been assigned to the shared PDN connection over the S11 interface. 

SGW:

· The SGW forwards the Create Bearer Request to the PGW for the first time that the PDN connection for the APN with the Group ID is established between SGW and PGW. In this procedure, the SGW obtains a default /64 prefix to be used for all associated group members.
· The SGW does not forward the Create Bearer Request to the PGW for the subsequent PDN connection request to the same APN. Instead, the SGW replies with a Create Bearer Response message to the MME.
· The SGW assigns a network prefix shorter than the default /64 prefix to each user in accordance with the IPv6 Prefix Delegation function as defined in the TS 23.401.
· The SGW counts the number of members within the same group. If the last member is to leave, the SGW forwards the Delete Session Request to the PGW.
PGW:

· The PGW obtains a group based policy for the Group ID by interworking with the PCRF. 
· The PGW allocates the /64 default prefix as the network prefix to be used for all group members. 

eNB:

· In case the MTC UEs are all located at the same eNB and share the same PDN connection on S5, it would also be possible to extend the concept such that the MTC UEs could share the S1 bearer. For this case, 

· the eNB needs to obtain the Group ID in the Bearer Setup Request procedure from the MME.

· The eNB replies with a Bearer Setup Response to the MME including a shared TEID and IP address in order to establish a shared S1 bearer.
· The eNB counts the number of members within the same group. If the last member leaves, the eNB deactivates the S1 bearer as usual; otherwise, the S1 bearer is kept.
Start of proposed change

8.3.3.x
Solution : Group policy control
8.3.3.x.1
 General

The agreed assumptions regarding group policy control state that the members of a policy group are considered to be subscribers of the same HPLMN and are all assigned to the same APN. Also a new group level maximum aggregate bit rate control has to be supported and there is no need for dynamic Rx policy control. 

Having such assumptions in mind, the following simple solution proposes that the MTC UE is subject to group based policy control as soon as it establishes the PDN connection to an APN enabled for the group feature. For that purpose, the MME receives a Group ID as the subscriber information when downloaded from the HSS and includes this Group ID in the Create Session Request message when a PDN connection is established with the S/P-GW. It is assumed here that the Group ID is configured in the HSS per MTC UE. The PDN GW applies a Group based QoS policy based on the Group ID by interworking with the PCRF and establishes a shared PDN connection for the group, which is subject to the group level maximum aggregated bit rate control. 

The Group based policy control can be realized with the following updates for both the Attach procedure and the UE requested PDN connectivity procedure.

8.3.3.x.2
Impacts on existing nodes and functionality

Main impacts are in the following nodes:

HSS:

· The HSS stores the Group ID per APN as the subscription data.

· The HSS provides this Group ID to the MME as normal MM contexts.

MME:

· The MME sends the Group ID in the Create Bearer Request to the SGW when PDN connection is established to a UE.
· If MTC UEs are sharing the PDN connection then the MME sends Create Bearer Request to the SGW with the TEID that has been assigned to the shared PDN connection over the S11 interface. 

SGW:

· The SGW forwards the Create Bearer Request to the PGW for the first time that the PDN connection for the APN with the Group ID is established between SGW and PGW. In this procedure, the SGW obtains a default /64 prefix to be used for all associated group members.

· The SGW does not forward the Create Bearer Request to the PGW for the subsequent PDN connection request to the same APN. Instead, the SGW replies with a Create Bearer Response message to the MME.
· The SGW assigns a network prefix shorter than the default /64 prefix to each user in accordance with the IPv6 Prefix Delegation function as defined in the TS 23.401.

· The SGW counts the number of members within the same group. If the last member is to leave, the SGW forwards the Delete Session Request to the PGW.
PGW:

· The PGW obtains a group based policy for the Group ID by interworking with the PCRF. 

· The PGW allocates the /64 default prefix as the network prefix to be used for all group members. 

eNB:

· In case the MTC UEs are all located at the same eNB and share the same PDN connection on S5, it would also be possible to extend the concept such that the MTC UEs could share the S1 bearer. For this case, 

· the eNB needs to obtain the Group ID in the Bearer Setup Request procedure from the MME.

· The eNB replies with a Bearer Setup Response to the MME including a shared TEID and IP address in order to establish a shared S1 bearer.

· The eNB counts the number of members within the same group. If the last member leaves, the eNB deactivates the S1 bearer as usual; otherwise, the S1 bearer is kept.
8.3.3.x.3
Solution evaluation

The solution has the following identified benefits and drawbacks:

Benefits:

· it avoids multiple states in the PCEF/PCRF for each individual MTC UE belonging to the same group;

· it enables compacted, group-based charging information, well suited to the very purpose of a group; 

· it avoids subsequent signalling to the PGW after establishment of the shared PDN connection for UEs of the same group attaching to the same APN. .

Drawbacks:
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