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Abstract of the contribution: In this contribution, we discussed all the use cases which the ProSe Authorised indication need be transmitted in S1-MME interface and propose the corresponding solutions.
1
Introduction

The impact of ProSe service to the EPC procedures has been discussed and specified in TS 23.303. For the handover procedure, the ProSe authorized indication is included in the S1/X2 Handover Request Message to indicate whether a UE is authorized to use ProSe services. However it is not appropriate to transmit the ProSe authorised indication in the S1/X2 Handover Request Message due to the time to get subscription data and the eNodeB capability.
In this contribution, we check all the related procedure which need include the ProSe indication in the S1-MME interface. For the handover procedure we list the use cases for S1/X2 procedures, e.g. MME changes or not, PLMN changes or not. The corresponding solutions for the transmission of ProSe authorized indication are compared and proposed. 
2
Discussion
As defined in TS 23.303 [1], the user's profile in the HSS contains the subscription information which gives the user permission on specific ProSe service. The impact to EPC includes several procedures, e.g. attach procedure, service request procedure and handover procedure.
2.1 RAB establishment procedure
It is straightforward to define the "ProSe authorised" indication in Initial Context Setup Request message during Attach and Service Request procedure. Also as the RAB can also be established during the TAU procedure, e.g. the "active" flag is included, thus the indication should also be included on that case. 
Proposal 1: it is proposed to send the "ProSe authorised" indication in Initial Context Setup Request message during Attach and Service Request or after the TAU procedure.
2.2 Handover procedure
For the impact to PS handover procedure, the most controversial issue is on which message is selected to convey the "ProSe authorised" indication when the Handover procedure occurs. 

There are the following use cases:
Use case 1)
X2 based Handover

It can be categorized into following sub use cases:
Use case 1A) PLMN does not change and TAU is not triggered 

Use case 1B) PLMN does not change and TAU is triggered

Use case 1C) PLMN changes and TAU is triggered. 
Use case 2)
S1 based handover
It can be categorized into following sub use cases:
Use case 2A) PLMN does not change, MME is not changed and TAU is not triggered. 

Use case 2B) PLMN does not change, MME is not changed and TAU is triggered. 

Use case 2C) PLMN does not change, MME is changed and TAU is triggered. 

Use case 2D) PLMN changes, MME is not changed and TAU is triggered. 

Use case 2E) PLMN changes, MME is changed and TAU is triggered. 

The basic assumption is that the Prose Authorized indication sent from MME to the eNodeB need take the following information into account: a) UE capability; b) MME capability; c) PLMN permission from subscription data. 

As the UE capability can always be transferred between MMEs, the information of a) and b) can be easily judged by the target MME. Thus the ProSe Authorized indication is relied on whether the MME can get the subscription information on time. Due to the subscription information are not proposed to be transmitted between the MME(s), the MME can only get the subscription information from the HSS if the MME changes. 

One possibility listed in TS23.303 is to use X2 handover Req. As the source eNodeB may not support the ProSe service, this possibility is not pursued. Besides that, there are following alternatives which the target MME can send the indication to the target eNodeB.

Alt 1: the indication is included in the Path Switch Acknowledge message.
Alt 2: the indication is included in the S1 HO Request message. 
Alt 3: the indication is included in the Downlink NAS Transport message which conveys the TAU Accept message.

Alt 4: the indication is included in the UE Context Modification Request message after the Handover procedure.
Using the alternative in the related use case can be listed as the below table,
	
	Alt1

Path Switch ACK
	Alt2

S1 HO request
	Alt3

Downlink NAS Transport
	Alt4

UE Context Modification Request

	Use case 1A)
	Y
	Null
	N (not applied)
	Y

	Use case 1B)
	Y
	Null
	Y
	Y

	Use case 1C)
	N 

(PLMN changed)
	Null
	Y
	Y

	Use case 2A)
	Null
	Y
	N (not applied)
	Y

	Use case 2B)
	Null
	Y
	Y
	Y

	Use case 2C)
	Null
	N 

(no subscription data)
	Y
	Y

	Use case 2D)
	Null
	N (PLMN changed )
	Y
	Y

	Use case 2E)
	Null
	N

(no subscription data)
	Y
	Y


For 1A)/2A), no TAU is triggered, the Alt 3 is not applicable.  

For 2C)/2E) it is not possible to send the indication to the eNodeB, as the target MME has not gotten the subscription data from the HSS. 

For 1C)/2D) Even the MME has the stored subscription data, the MME shall not sent the indication in the Handover Request message. This is due to the stored subscription is obsolete if the PLMN changes. The handover procedure can happen among the equivalent PLMNs. And the CT1 has concluded that the E-PLMN only apply for the cell reselection, reselection and handover procedure. It is not applicable to the services provided by the operators. It is possible that in the GWCN case, two PLMN are equivalent PLMN and the UE only have ProSe service subscription in one PLMN but not in other. Due to that, the indication sent in the Handover Request message only reflect the ProSe service subscription in the source PLMN and may be incorrect. 

Comparing to all above use cases, only the UE Context Modification Request message can cover all use cases. The additional change on this alternative is that when the MME detects the Handover is finished and the subscription data includes the ProSe service subscription, then it triggers to send this message. The advantage of this approach is that it avoids that the MME need check different situation and judge when to send the indication to the eNodeB. 
Proposal 2: it is proposed that the target MME may include a "ProSe authorised" indication in the S1-AP UE Context Modification Request message after the PS HO procedure.

2.3 Subscription data change procedure
Another impact on the S1-AP message is that if the UE ProSe service subscription is updated. In that case the MME may notify the eNodeB to update the UE context if it is need.  
Proposal 3: it is proposed that the MME may include a "ProSe authorised" indication in the S1-AP UE Context Modification Request message if the subscription data is changed. 

2.4 X2-AP impact
As discussed in the RAN3 meeting before, for the X2 handover it is not suitable to transfer the Indication in the X2AP message due to the source eNodeB may not support the ProSe capability. 
Proposal 4: It is proposed not use the X2AP message to send "ProSe authorised" indication. 
3
Conclusion / Proposals
Based on analysis and comparison above, we have reached below several proposals:

Proposal 1: it is proposed that the MME may send the "ProSe authorised" indication in Initial Context Setup Request message during Attach and Service Request or after the TAU procedure.
Proposal 2: it is proposed that the target MME may include a "ProSe authorised" indication in the S1-AP UE Context Modification Request message after the PS HO procedure.
Proposal 3: it is proposed that the MME may include a "ProSe authorised" indication in the S1-AP UE Context Modification Request message if the subscription data is changed. 

Proposal 4: it is proposed not use the X2AP message to send "ProSe authorised" indication.
One accompanied CR reflected the proposals are also submitted. It is proposed SA2 to discuss this issue and make a conclusion on this issue. 
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