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1 Introduction

RAN3 has agreed to provide signaling in Rel-12 for ProSe UE authorization, to support ProSe UEs in connected mode [1]. In the LS sent to RAN2 and SA2 it was mentioned “that it is possible to add a ProSe Authorized IE to the INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST and HANDOVER REQUEST messages in S1AP, covering the cases of UE connecting to an eNB and of S1 handover, respectively” [2], and that adding the IE to the PATH SWITCH REQUEST ACKNOWLEDGE message will cover the case of X2 handover.
In this paper we will further analyze the scenarios, looking especially at the case of inter-MME S1 handover, and propose a complete solution.
2 Discussion
Stage 2 for proximity-based services is described in [3]. The UE receives the service authorization for ProSe (e.g. direct discovery, direct communication, or both) from the ProSe functions of the HPLMN (and optionally from the local PLMNs). The service authorization procedure is executed before setting up ProSe discovery or communication, or when the UE already engaged in ProSe changes its registered PLMN, or when the authorization is no longer valid. The authorization uses “over IP” mechanisms and “only IP connectivity is required to allow the UE to access this ProSe Function” [3].

With this in mind, we can envisage and analyze 3 scenarios:

1. ProSe-authorized UE attaching to an eNB;

2. S1 handover of a ProSe-authorized UE.

3. X2 handover of a ProSe-authorized UE;

2.1 ProSe UE Attach

During the network attachment procedure [7], the ProSe-enabled UE includes the ProSe capability indication as part of the “UE Network Capability” or “MS Network Capability” in the Attach Request message, and the MME stores this information for ProSe operation. According to MME configuration, the MME may send a “ProSe Authorized” indication (ProSe Authorized IE) over S1 to indicate to the eNB that the UE is authorized to use ProSe [3]

 REF _Ref386800869 \r \h 
[4]

 REF _Ref386800870 \r \h 
[5]. A simplified signaling flow is shown in Figure 1 below (based on Fig. 5.3.2.1-1 of [7]).
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Figure 1 ProSe UE network attachment (updated S1AP signaling is highlighted).

Proposal 1: Add the ProSe Authorized IE to the INITIAL CONTEXT SETUP REQUEST message.
As discussed earlier [2], it seems beneficial to be able to also modify the ProSe authorization status for an already attached UE without requiring it to detach and reattach. This is e.g. to authorize a previously unauthorized UE or vice versa, or to modify the ProSe services it is authorized for. It can be achieved by also extending the UE CONTEXT MODIFICATION REQUEST message in the same way.
Proposal 2: Add the ProSe Authorized IE to the UE CONTEXT MODIFICATION REQUEST message.
2.2 S1 Handover of a ProSe UE

For S1 handover, [3] describes the “ProSe authorized” indication being sent in the S1 HANDOVER REQUEST message, sent from the target MME to the target eNB. This has also been acknowledged by RAN3 at the last meeting [2]. Let us now consider the S1 handover procedure as described in [7]. We need to consider the following issues (see Figure 2 below, based on Fig. 5.5.1.2.2-1 of [7]):

1. The target MME does not exchange any information with the HSS before sending the HANDOVER REQUEST message to the target eNB;
2. The ProSe authorization information is currently not transferred between MMEs in the Forward Relocation Request, highlighted in red in Figure 2 (which takes place before the target MME sends the HANDOVER REQUEST message, highlighted in blue, to the target eNB).
Therefore, the target MME may not be able to obtain updated information by the time it sends the HANDOVER REQUEST message to the target eNB. This is particularly critical if the two MMEs do not belong to the same pool.
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Figure 2 S1 handover procedure (simplified view).
Observation: Adding the ProSe Authorized IE to the HANDOVER REQUEST message restricts S1 handovers for ProSe UEs to within the same MME pool; such restriction is undesirable.
There may be three possible solutions for this issue:

1. Add ProSe authorization information to the Forward Relocation Request signaling from source to target MME (highlighted in red in Figure 2);

2. Use the Tracking Area Update procedure (highlighted in green in Figure 2) to transfer ProSe authorization information, considering that the target MME obtains the updated UE subscription information from the HSS at that time;
3. Require the target MME to trigger a UE context modification procedure towards the target eNB after the S1 handover of the ProSe UE is completed.

The first option breaks the principle used in the core network not to transfer subscription parameters between core network nodes in e.g. Forward Relocation Request, Context Response, etc.: the subscription data is only sent from the HSS to the core network node handling the UE. The second option requires signaling the ProSe Authorized IE in the DOWNLINK NAS TRANSPORT message, sent from the target MME to the target eNB as part of the Tracking Area Update procedure. This option would have considerably less impact than the first one, however we should notice that the DOWNLINK NAS TRANSPORT message is generally not used to signal UE-specific information, with the HRL and SPID being very special exceptions.  The third option impacts MME behavior for S1 handover of a ProSe-authorized UE, but would not have additional impacts on S1AP: the ProSe Authorized IE would be sent in the UE CONTEXT MODIFICATION REQUEST message.
We have a slight preference for the third option.
Proposal 3: Do not add the ProSe Authorized IE to the S1 HANDOVER REQUEST message, but require the MME to trigger UE context modification at every S1 handover of a ProSe-Authorized UE; liaise SA2 accordingly.

2.3 X2 Handover of a ProSe UE

For X2 handover, [3] describes the “ProSe authorized” indication being sent between eNBs, in the X2 HANDOVER REQUEST message. However, as discussed at the last meeting, if the source eNB does not support ProSe, it will not send the indication. In this case, a target eNB supporting ProSe would not be able to tell a ProSe-authorized UE from a non-ProSe-authorized one. For this reason, the information needs to be sent from the MME to the target eNB.
There may be two possible options for this issue:

1. Send the ProSe Authorized IE to the target eNB by the MME in the PATH SWITCH REQUEST ACKNOWLEDGE message;

2. Require the MME to trigger UE context modification towards the target eNB, similarly to the case of S1 handover, so that the ProSe Authorized IE can be sent in the UE CONTEXT MODIFICATION REQUEST message.

Both options allow the operator to mix ProSe-aware and non-ProSe-aware eNBs in the same area, and do not require any changes to X2AP. The second option does not require additional impact to S1AP but it impacts MME behavior for X2 handovers of a ProSe-authorized UE (although such behavior mimics the similar behavior proposed for S1 handover). We have a slight preference for the second option.
Proposal 4: Do not add the ProSe Authorized IE to the PATH SWITCH REQUEST ACKNOWLEDGE message; there is no need to modify X2AP,  but require the MME to trigger UE context modification at every X2 handover of a ProSe-Authorized UE; liaise SA2 accordingly.
2.4 The ProSe Authorized IE

As discussed in [4] and [5], it seems beneficial for the eNB to know which type(s) of services the ProSe UE is authorized for, e.g. direct discovery and/or direct communication, in order to better allocate its radio resources. It seems sensible, therefore, to define such a ProSe Authorized IE as a list, and to make it also extensible in order to support future services if needed. Our proposed definition for the IE is shown in Table 1 below.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	ProSe Direct Discovery
	O
	
	ENUMERATED (authorized, ...)
	Indicates that the UE is authorized for ProSe Direct Discovery

	ProSe Direct Communication
	O
	
	ENUMERATED (authorized, ...)
	Indicates that the UE is authorized for ProSe Direct Communication


Table 1 Proposed definition for the ProSe Authorized IE.
Proposal 5: Define the ProSe Authorized IE as an extensible list of enumerated-type IEs as shown.
3 Conclusions and Proposals
We have further discussed the issue of how to signal ProSe UE authorization from the MME to the eNB for UE attach and handovers. We have highlighted a critical issue with inter-MME-pool S1 handovers, and we have proposed a solution which seems robust also to that particular issue.
Proposal 1: Add the ProSe Authorized IE to the INITIAL CONTEXT SETUP REQUEST message.

Proposal 2: Add the ProSe Authorized IE to the UE CONTEXT MODIFICATION REQUEST message.

Proposal 3: Do not add the ProSe Authorized IE to the S1 HANDOVER REQUEST message, but require the MME to trigger UE context modification at every S1 handover of a ProSe-Authorized UE; liaise SA2 accordingly.

Proposal 4: Do not add the ProSe Authorized IE to the PATH SWITCH REQUEST ACKNOWLEDGE message; there is no need to modify X2AP,  but require the MME to trigger UE context modification at every X2 handover of a ProSe-Authorized UE; liaise SA2 accordingly.

Proposal 5: Define the ProSe Authorized IE as an extensible list of enumerated-type IEs as shown.

The proposals above are contained in a CR [6].
Proposal 6: Discuss and agree the proposed CR in [6].
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