SA WG2 Temporary Document

Page 1

SA WG2 Meeting #107
S2-150601
26 - 30 January 2015, Sorrento, Italy
(revision of S2-150091)

Source:
Ericsson
Title:
Prose New Interface ProSe Function to MME
Document for:
Discussion/Approval
Agenda Item:
7.12
Work Item / Release:
eProSe-Ext / Rel-13
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1. Introduction

There are in the ProSe Specification 23.303 functional requirements for ProSe related information to be used by the eNB during ProSe operation. The requirements concern the mainly two areas: 

· Authorization

· Group Priority
In order to ensure operator/Network control in addition to UE control there may be a need for improved network interfaces and more MME awareness of ProSe related  information. It should be investigated if this applies to other functions as well in addition to authorization and priority handling.

Authorization

For the authorization of a UE to perform ProSe UE to UE communication and Discovery for ProSe Rel 12, it is agreed in SA2:

1.
The MME indicates the Authorization of a UE for communication and Discovery to the eNB

2.
The information resides in the subscription info in the HSS and the HSS provides the information to the MME at attach.
3.
The ProSe Function can revoke authorization:

i. via HSS at any time towards the MME and eNB
ii. via the PC3 interface towards the UE 

Group priority

In the SA2#105 a LS was received from RAN WG2. It relates to Group priority applicable to one-to-many direct communication RAN2 LS (S2-143424) and questions was asked:

In order to progress the work, RAN2 would like to ask SA2 to provide information on the following questions

1. Whether a ProSe Layer-2 group ID can be associated with priority level?

2. If there is an associated group priority for each ProSe Layer-2 group ID:

a. Can the ProSe function provide the UE with this information? 

b. Can the group priority information be made available to the eNB and if so, how?

c. What is the number of group priority levels that will be supported?

The question 2b) will be addressed. If group priority is supported the corresponding information is needed in the eNB. The reason for this being that the eNB is involved in the resource management for the group communication and shall assign the resources to the UEs taking the priority into account. 

The issue of how information can be made available to the eNB for the authorization as well as group priority for communication are related and possible solutions will be considered in this document.
In addition, when the MME shall construct the EPLMN list and indicate whether the PLMNs are “ProSe Authorised” or not, the full information may not be available in the MME in all cases.  The accurate information may be provided by the ProSe Function.

2. ProSe NW signalling 
Different ways to provide the control information to the eNB to be used for resource management based on authorization as well as group priority are considered in several contributions already in SA2.  

Even though group priority is removed from Rel 12 in SA2 #106, the issue will remain in later releases. 

Several proposals exist for group priority handling:

· The group priority is handled in the UE and in the eNB 

1. ProSe Function update the UE, which in turn updates the  eNB with L2 Group ID and Group Prio

2. HSS update the ProSe Function and the MME/eNB on L2 Group ID and Group Prio

In the discussion about the group priority proposals 1 and 2 it has been pointed out that there may be information of static and dynamic character. There may be static information in the subscription data in the HSS. MME receives subscription data from HSS which is used to update the eNB.

There may also be control information of dynamic character, related to the type of service invoked at any particular time, or the status of the UE. The dynamic information can also depend on the information for authorization being merged and depend on the PLMN being attached to.

Also in Rel-12, the MME uses information available from the current Serving PLMN as that is the information it has available when the UE attaches to that PLMN.  This process can be further enhanced with each PLMN specific information that is available in the ProSe Function.

Dynamic changes to ProSe/Public safety applications that may impact the network resources and need operators control to manage/maintain the network stability, down-prioritization of other users when in coverage etc.  SA2 will need to work with MCPTT development requirements to further investigate and determine what is needed. MCPTT may include a more complex prioritization scheme based on at least UE, Group, and call type (imminent peril or not).
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Several alternative solutions for handling the authorization and Group Priority information are shown in the figure:

A. Signalling to the MME via the HSS

B. Signalling from Home ProSe Function to the MME via a new interface

C. Signalling from Home ProSe Function to the MME via Visited Prose Function via a new interface and existing PC7 interface

D. Signalling towards the eNB via PC3 and the UE
Note that alt. B and C differ only by the question if the new interface is a roaming interface or not. For operation in the H-PLMN these alt. are equivalent. 
3. Handling Signalling
Alt. D depends on the UE sending information for resource reservation based on group priority to the eNB. It may not be feasible in all cases to base the function on trust of the UE. Furthermore, the configuration will be sent twice over the LTE-Uu interface, i.e. sent to UE over PC3 and then back to the eNodeB. This wastes radio resources and adds latency. The increased latency could be problematic, especially for MC-PTT.
Alt. A, B and C all depend on eNB receiving information from the NW, via the MME. From the eNB perspective the differences between these methods may not be visible. The solution for the eNB to be updated via the S1 interface for authorization information can be a future proof solution for improvements in the EPC- NW in later releases.
Alt. A:

The MME may get subscriber info from HSS for sending authorization info to the eNB at attach. But it is seen that merged authorization content from the H-ProSe Function needs to be sent also. It may depend on V-PLMN, so receiving static information from the HSS would not be sufficient. It is further pointed out that Group Priority information needs dynamic updating. With the method of always sending the updated information via HSS to the MME/eNB, HSS will experience high signaling load. Therefore, the method A has disadvantages.
Alt.’s B and C:

A new interface between the MME to ProSe Function is considered in the solutions B and C. It will need to support mobility. The ProSe Function will be reasonably stable but the MME may change during UE mobility. Alternatives for handling the mobility issue when changing MME:

Alt. C: via V-ProSe Function to H-ProSe Function - mobility handling is needed, but there is a known relation between MME and the ProSe Function.; no mobility between ProSe Functions over PC7 since the ProSe Functions should not change.
Alt. B, in home PLMN: H-MME and H-ProSe Function – mobility handling is needed, but there is a known relation between MME and the ProSe Function.
Alt. B, in Roaming scenario: V-MME and H-ProSe Function – mobility handling between MME and ProSe Function over roaming interface; H-ProSe Function address needs to be made available to the V-MME (e.g. from the HSS).
When comparing the methods B and C, mobility handling is similar, but there seems to be no gain to send the MME updates via the V-ProSe Function as in method C. The V-ProSe function will only forward the messages between the MME and the H-ProSe Function without any processing in the V-ProSe Function. Therefore, the most efficient method should be the signaling directly between the MME and the H-ProSe Function as is outlined in method B.
4. Conclusion

The issues of Authorization information and Group Priority and the need for an efficient method of sending control information to the eNB were discussed in the preceding section.  Other types of information can be subject to the same concern, e.g. the Range parameters for Discovery. Today the Range parameter is sent over the PC3 to the UE but it may also be advantageous to be available in the eNB, since the eNB may enforce output power.
Furthermore, there are functions in ProSe left out of Rel 12 to be specified in Rel 13, and generally speaking it can be anticipated in the further work on ProSe, new requirements for parameters sent to the eNB. Dynamic parameters due to service deployments or mobility may need to be made available and handled in the eNB. It is important for the operator to stay in control of resources when the UE is in coverage and to be able to enforce the resource management in the network. With the addition of a new control interface between the MME and the Home ProSe Function this will be possible.
It was agreed that further evaluation of the identified issues need to be required and they are captured as FFS.
5. Proposal




Add the following FFS in appropriate section of the TR:
	**** Start of change ****


4
Assumptions and Architectural Requirements
4.1
Assumptions
Editor’s note:
This clause will define the underlying assumptions of the work.

4.2
Architectural Requirements
Editor’s note:
This clause will define the architectural requirements based on the normative Stage 1 requirements defined in TS 22.278 and TS 22.115. 


4.x 
Aechitectural Issues
Editor’s note:
This clause will collect open issues/improvements that may affect overall architecture.
The following issues need to be further investigated:

· Group Priority
How to support Group Priority and address the following aspects:
· Whether a ProSe Layer-2 group ID can be associated with priority level?

· If there is an associated group priority for each ProSe Layer-2 group ID:

· Can the ProSe function provide the UE with this information? 

· Can the group priority information be made available to the eNB and if so, how?

· What is the number of group priority levels that will be supported?
· PLMN handling
In Rel-12, when the MME constructs the EPLMN list and indicate whether the PLMNs are “ProSe Authorised” or not, the full information may not be available in the MME in all cases.  The accurate information may be provided by the ProSe Function so MME can update the eNB appropriately, if analysis indicates that homogeneous support of ProSe across PLMNs is not possible.
· Authorization
For the authorization of a UE to perform ProSe UE to UE communication and Discovery for ProSe Rel 12, it is agreed in SA2:

1.
The MME indicates the Authorization of a UE for communication and Discovery to the eNB

2.
The information resides in the subscription info in the HSS and the HSS provides the information to the MME at attach.

3.
The ProSe Function can revoke authorization:

· via HSS at any time towards the MME and eNB

· via the PC3 interface towards the UE 
· There may be benefit in providing a direct interface between MME and ProSe Function to provide more accurate information.
	**** End of change ****
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