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Abstract of the contribution: This P-CR proposes an internal group identifier that can be used for group paging when considering group based message delivery over T4/T5.
Discussion

For supporting group-based service for UEs being members of a specific group, the UEs can be grouped in terms of a specific group-based service and be identified by a group service identifier. To deliver a group-based message to those UEs, the SCS can indicate the group service identifier and optionally a geographical area to the MTC-IWF. According to solution proposed in TR 23.887 clause 8.4.3.1, an external group identifier composed of domain group identifier and local group identifier can be used as a group service identifier by the SCS. 
When considering delivery method of the group-based message over T4/T5, it is needed to further derive or obtain an internal group identifier from the local group identifier by the Mobile Network Operator. This is to invoke the group of UEs in idle-mode to receive group-based message. An internal group identifier can be used in paging message for members of the group to identify them to be paged by using the following three methods:
(a) Adding a group paging indicator IE in a paging message: the internal group identifier can be in the form of a message id in the system information with new SIB type. The UEs supporting group service identifies the indicator and then starts to receive system information in a new SIB for identify the indicated internal group identifier. 

(b) Adding a new IE in paging message for indicating an internal group identifier.  
(c) Using ue-identify IE in paging message for indicating a group identifier by S-TMSI, no new IE is needed in paging message.  
With the concern of power consumption, in case (a), all UEs supporting group services need to receive broadcast system information which most of time may not be for its subscribed group service. This results in power consumption on UEs supporting group-based services.
Further, for the case (a) and (b), paging message needs to add new IE and the format of the internal group identifier can leave for the network implementation. On the other hand, there is no new IE is introduced in the paging message for case (c). Therefore, this paper proposes to apply (c). The proposed solution includes the following proposals:
Proposal#1: using S-TMSI as an internal group identifier 
In EPS, an UE is allocated with a GUTI during attach procedure or TAU procedure. The UE NAS constructs a S-TMSI, i.e. <MMEC> and <M-TMSI>, from GUTI, and passes it to lower layer as ue-identity for identifying a paging message. For paging an UE, the MME uses S-TMSI for ue-paging-identity IE in a paging message.
For receiving group paging message, a UE supporting group-based service is allocated with a new TMSI, named as Sg-TMSI. The Sg-TMSI is with the same format as S-TMSI and the M-TMSI in S-TMSI is replaced with a G-TMSI (group TMSI) which can be indicated by a MME. Within the MME, a group can be identified by a G-TMSI. By this way, the eNB can send a page message with ue-identity set as Sg-TMSI to a group of UEs. Therefore, the UEs allocated with a Sg-TMSI can be paged via Sg-TMSI indicated by ue-identity IE in the paging message. For each individual UE within the group, the UE can still be allocated an S-TMSI and identified by the S-TMSI or IMSI in the paging message.

The solution has no impact on a legacy UE with S-TMSI because it can just ignore the page message indicating ue-identify as Sg-TMSI for a specific group.

Proposal#2: internal group identifier allocation and management
The network operator can configure the internal group identifier of a specific group-based service via OMA-DM on UEs being the member of the group-based service. 
Also it is possible to use existing GUTI allocation procedure for Group-GUTI allocation to a UE. In GUTI allocation procedure, a Group-GUTI, which is with G-TMSI, can be allocated to a UE supporting a specific group based service in a new IE in an Attach Accept or TAU Accept message. The new IE can also be a group identifier container to accommodate a number of Group-GUTIs for UEs being members of a number of group-based services. Further, GUTI reallocation procedure can also be extended to reallocate one or more Group-GUTIs at any time when a signalling associated between the UE and the MME. 
A shorter format may be used, e.g. S-TMSI or G-TMSI, in the new IE for Group-GUTI because the only difference between Group-GUTI and GUTI for a UE is on the G-TMSI. Therefore, it is also possible to allocate G-TMSI instead of a Group-GUTI for a specific group-based service. This is because the UE intending to use group-based service can configure a Group-GUTI from GUTI. 
Proposal#3: the CN entity being responsible for mapping between internal group identifier and local group identifier
To obtain internal group identifier from local group identifier during group-based message delivery procedure, the following CN entity can maintain a mapping table:

· In HSS: the HSS returns the internal group identifier, G-TMSI, to the MTC-IWF in response to SRI quarries. The MTC-IWF then includes the G-TMSI in the group-based message to deliver to all the serving CN nodes. In this case, a number of G-TMSIs are reserved for every MME supporting group-based messaging service per PLMN. A group can be identified by a G-TMSI within a PLMN and MMEs. 

· In MTC-IWF: the MTC-IWF translates the internal group identifier and includes the G-TMSI in the group-based message to deliver to all the serving CN nodes. In this case, a number of G-TMSIs are reserved for every MME supporting group-based messaging service per PLMN. A group can be identified by a G-TMSI within a PLMN and MMEs.

· In MME: the MTC-IWF submits group-based message indicating a local group identifier. The MME allocates a G-TMSI to a specific group-based service associated to a local group identifier. The MME stores the mapping table and uses the G-TMSI for UEs subscribed to the associated group-based service. 

Proposal

It is proposed to agree the following changes to 3GPP TR 23.887 v0.2.1.

* * * First Change * * * *

8.4.3.x
Solution: Internal Group identifiers for group based message delivery over T4/T5

8.4.3.x.1
General

When considering delivery method of the group-based message over T4/T5, it is needed to further derive or obtain an internal group identifier from the local group identifier by the Mobile Network Operator. This is to invoke the group of UEs in idle-mode to receive group-based message. An internal group identifier can be used in paging message for members of the group to identify them to be paged by using the using ue-identify IE in paging message for indicating a group identifier by S-TMSI. In this solution no new IE is introduced in paging message for group paging purpose.
8.4.3.x.1.1
Using ue-identify IE in paging message for indicating a group identifier
In EPS, an UE is allocated with a GUTI during attach procedure or TAU procedure. The UE NAS constructs a S-TMSI, i.e. <MMEC> and <M-TMSI>, from GUTI, and passes it to lower layer as ue-identity for identifying a paging message. For paging an UE, the MME uses S-TMSI for ue-paging-identity IE in a paging message.
For receiving group paging message, a UE supporting group-based service is allocated with a new TMSI, named as Sg-TMSI. The Sg-TMSI is with the same format as S-TMSI and the M-TMSI in S-TMSI is replaced with a G-TMSI (group TMSI) which can be indicated by a MME. Within the MME, a group can be identified by a G-TMSI. By this way, the eNB can send a page message with ue-identity set as Sg-TMSI to a group of UEs. Therefore, the UEs allocated with a Sg-TMSI can be paged via Sg-TMSI indicated by ue-identity IE in the paging message. For each individual UE within the group, the UE can still be allocated an S-TMSI and identified by the S-TMSI or IMSI in the paging message.

The solution has no impact on a legacy UE with S-TMSI because it can just ignore the page message indicating ue-identify as Sg-TMSI for a specific group.
8.4.3.x.1.2
Internal group identifier allocation and management

The network operator can configure the internal group identifier of a specific group-based service via OMA-DM on UEs being the member of the group-based service. With such pre-configuration approach, no NAS impacts for using Sg-TMSI as internal group identifier.
Also it is possible to use existing GUTI allocation procedure for Group-GUTI allocation to a UE. In GUTI allocation procedure, a Group-GUTI, which is with G-TMSI, can be allocated to a UE supporting a specific group based service in a new IE in an Attach Accept or TAU Accept message. The new IE can also be a group identifier container to accommodate a number of Group-GUTIs for UEs being members of a number of group-based services. Further, GUTI reallocation procedure can also be extended to reallocate one or more Group-GUTIs at any time when a signalling associated between the UE and the MME. 

A shorter format may be used, e.g. S-TMSI or G-TMSI, in the new IE for Group-GUTI because the only difference between Group-GUTI and GUTI for a UE is on the G-TMSI. Therefore, it is also possible to allocate G-TMSI instead of a Group-GUTI for a specific group-based service. This is because the UE intending to use group-based service can configure a Group-GUTI from GUTI. 
To obtain internal group identifier from local group identifier during group-based message delivery procedure, the following CN entity can maintain a mapping table:

· In HSS: the HSS returns the internal group identifier, G-TMSI, to the MTC-IWF in response to SRI quarries. The MTC-IWF then includes the G-TMSI in the group-based message to deliver to all the serving CN nodes.

· In MTC-IWF: the MTC-IWF translates the internal group identifier and includes the G-TMSI in the group-based message to deliver to all the serving CN nodes.

· In MME: the MTC-IWF submits group-based message indicating a local group identifier. The MME allocates a G-TMSI to a specific group-based service associated to a local group identifier. The MME stores the mapping table and uses the G-TMSI for UEs subscribed to the associated group-based service. 
Considering the granularity of a G-TMSI for a group-based service, for all cases, a number of G-TMSIs can be reserved for every MME supporting group-based messaging service per PLMN. A group can be identified by a G-TMSI within a PLMN. For the case of the MME maintaining a mapping table, it is also possible that the MME allocates a G-TMSI used for a specific group-based service. The GUTI/Group-GUTI reallocation procedure is needed when changing MME during mobility.
Editor’s Note: It is FFS which CN entity maintains the mapping table between the internal group identifier and local group identifier.

8.4.3.x.2
Impacts on existing nodes and functionality

- HSS/MTC-IWF/MME: translating local group identifier to internal group identifier
- MME: managing G-TMSI allocation and supporting group-based paging by using an internal group identifier in ue-paging-identity.
- UE: supporting group paging via the allocated internal group identifier for a specific group based service.
8.4.3.x.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at the key issue level is done in a separate clause.
Pros:

· No new IE is added in paging message when using group paging.

· No NAS impact is foreseen if pre-configuration of G-TMSI, i.e. internal group identifier, on UE via OMA-DA is adopted.
Cons:
· New IE is introduced in Attach/TAU accept message for accommodating one or more GUTIs for group based services if GUTI allocation procedure is adopted.
* * * End of Change * * * *
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