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1. Introduction
This discussion paper attempts to provide detail analysis on the implementation of a SA1 requirement on network feature support for ProSe Discovery which was discussed in CT1 and SA2 and has not got final conclusion yet. Solutions are further proposed from network perspective and finally a way forward in CT1 is proposed.

2. Discussion
2.1 What is the issue from CT1 respective
CT1 has originally discussed this topic in CT1#91 meeting [1]. The paper [1] points out the below stage 1 requirement (in SA1 TS 22.278, subclause 7A.1) which is not implemented in stage 3 under the ProSe scope:

[bookmark: OLE_LINK19][bookmark: OLE_LINK8]"The operator shall be able to enable or disable the ProSe Discovery feature in its network."

The above requirement was created for operators to be able to enable/disable the ProSe discovery feature. Just let’s us pay attention to two key words which should be kept in mind: (a) "enable or disable the … feature" and (b) "in its network". Due to this is described from operator perspective, so text in (a) refers to a network feature, just like the existing network features, e.g. IMS voice over PS session, location services (EPC-LCS, CS-LCS) or emergency bearer services. All these network features are fully under the control of the operators. The key words in (b) highlight that the operator can ONLY enable/disable the ProSe Discovery feature in its network, not in other operators’ network, and regardless of whether this feature was disabled/enabled in other networks.

Once this ProSe Discovery feature was enabled/disabled at the network, like other network capabilities (e.g. IMS voice over PS session, location services (EPC-LCS, CS-LCS) or emergency bearer services), there should be a mechanism to let the UE know whether the serving network supports this feature or not. This can apply to all type of UEs, i.e. regardless of a local UE or a roaming UE.

In light of those two key words, it is easy to see that this SA1 requirement cannot be implemented via existing ProSe service authorisation revocation procedure. As per the SA2 description in TS 23.303, the authorisation revocation is mainly to revoke the ProSe direct service (e.g. an authorized PLMN) which was already authorised by the network (e.g. ProSe Function). This does mean the UE has already successfully obtained the service authorisation from the network (i.e. the service authorisation procedure was successfully performed) which does imply the network has enabled the ProSe Discovery feature (at least the ProSe Function was deployed). So the authorisation revocation deals with a totally different story than what the SA1 requirement is about.

One thing that is true when reading what is described in RAN2 specification TS 36.331 (see below), the above quoted SA1 requirement can be partly implemented via the reading of SIB19 broadcasted in the current serving cell. If an operator has enabled the ProSe Discovery feature in its network, it can configure the SIB 19 in its E-TURAN and vice-versa.
[bookmark: _Toc430281830]"–	SystemInformationBlockType19
The IE SystemInformationBlockType19 indicates E-UTRAN supports the sidelink UE information procedure and may contain sidelink discovery related resource configuration information.
"
However, CT1 further pointed out that this RAN mechanism cannot work well in network sharing scenarios because SIB19 does not include per-PLMN information. As a result of this, if some PLMNs in the shared network have enabled the ProSe Discovery feature but some other PLMNs have actually not, then the information in SIB19 is not sufficient for the UE to know whether its RPLMN (selected PLMN) in the shared network has enabled the ProSe Discovery feature or not. Hence, the existing RAN mechanism cannot fully meet the above quoted SA1 requirement.

[bookmark: OLE_LINK22]If the SA1 requirement is not captured by stage 3, the UE cannot know whether the serving network supports the ProSe Discovery feature or not and this results in problems: (a) unnecessary ProSe signalling over PC3 is generated by the UE when the network ProSe Discovery feature was disabled by the operator; (b) the UE’s battery can be drained quicker which impacts the user experience on the normal 3GPP services. Both problems should be avoided.
2.2 What SA2 replied
Based on the observation that no existing stage 3 mechanism can fully satisfy the SA1 requirement, CT1 sent an LS [2] to SA2 (cc SA1 and RAN2) in CT1#91 to request some guidance. During the CT1#93 meeting, SA2 provided a reply [3] to CT1 but we, Huawei, found some gaps between the questions asked by CT1 and the answers provided by SA2. Let’s take a look to the issues we find:

Gap #1:
SA2 replied that:
"We would like to highlight that PC3 messages are transported on the user plane therefore it is not clear to SA2  what is the “unnecessary ProSe signalling” that CT1 mentions in the LS."

This is not completely true when considering it from stage 3 point of view, i.e. the unnecessary signalling should be avoided as far as possible regardless whether this signalling is transported over control plane or user plane. Furthermore, SA2 has ignored the fact of the UE battery drain problem which is of course somehow out of scope of SA2.

Gap #2:
SA2 replied that:
"Regarding the quoted SA1 requirement, SA2 would like to point out that it is satisfied with the service authorization mechanism as specified in TS 23.303 clause 4.5.1 and 5.2. In particular, the following texts are relevant:
The ProSe Function in HPLMN provides authorisation info to UE. The authorisation info provided to the UE applies to the serving PLMN, to PLMNs explicitly requested by the UE in step 1 and to PLMNs determined by the HPLMN as Local PLMNs (e.g. based on the Serving PLMN) to be available to the UE. The UE stores the authorisation information obtained from this ProSe Function in a secure way. If needed at any point the authorization can be revoked by the ProSe Function in Local PLMN or VPLMN or Prose Function in the HPLMN.
"
However, when one reads the text in TS 23.303 clause 4.5.1 and 5.2, this text just talks about the UE obtaining the provisioning information for ProSe direct services from the network side. As clarified in section 2.1, once the UE has obtained the authorisation info from the network, it does mean the network has enabled the ProSe Discovery feature. On the contrary, if the network has disabled its ProSe Discovery feature, there should be no response from the network for the authorisation requested by the UE. Hence, the above SA2 reply actually does not answer the CT1’s question in the first place, i.e. there is no existing SA2 mechanism that could satisfy the SA1 requirement.

Gap# 3:
SA2 replied that:
"For the RAN sharing case raised by CT1, no additional operations than those specified in TS 23.303 are required. The announcing UE verifies its registered PLMN against the authorized PLMN list before initiating announcement requests towards the ProSe Function. The monitoring UE verifies if any of the multiple PLMN IDs in SIB1 are included in the authorized PLMN list before carrying out the monitoring operation. Therefore, SA2 does not see this proposal necessary."

[bookmark: OLE_LINK121]SA2 does also mix a number of things here. Similar as the above Gap #2, the replied words "the authorized PLMN list” does mean that the UE has already successfully obtained the service authorisation from the network which does imply the network has enabled the ProSe Discovery feature. Note that in the RAN sharing case, if the ProSe Discovery feature is disabled in the selected PLMN (i.e. the UE’s RPLMN), then the UE cannot obtain the authorized PLMN list from the network anymore.

In short, what SA2 replied to CT1 does unfortunately not deal with the actual questions asked by CT1 and hence does not provide any valuable guidance for the problem CT1 identified due to the lack of stage 3 for the SA1 requirement.

3. Solutions
As discussed in section 2, one can see there is no existing stage 2 and stage 3 mechanism that could fully satisfy the quoted SA1 requirement and hence some solutions need to be evaluated.
3.1 UE-based solution
In the current TS 24.334, it is specified the UE’s behaviour when there is no response for the service authorisation from the network:
"The UE shall obtain the service authorisation from the ProSe Function of the HPLMN over the PC3 interface by requesting the ProSe Direct Services Provisioning Management Object or the ProSe Public Safety Direct Services Provisioning MO as specified in 3GPP TS 24.333 [9]. The UE waits for an implementation dependent time for an answer from the ProSe Function. If the ProSe Function does not respond within that time, the UE may retry the service authorisation procedure. The number of retries performed by the UE is implementation dependent. Unless the UE receives a response from the ProSe function for service authorisation, the UE shall not consider that the request has been authorised."

In case of the ProSe Discovery feature is disabled by the operator, there will never be response from the network even when the UE has retried several times for long time. Hence, the above UE implementation dependent retry is not an effective way to satisfy SA1 requirement due to neither the unnecessary signalling nor the UE battery drain can be avoided.

3.2 Network-based solution
Two alternative network solutions can be considered:

Solution #1: NAS-based solution

During registration procedure (i.e. the Attach and TAU procedure), the network indicates its capability of support of ProSe Discovery to the UE.

Solution #2: AS-based solution

The E-UTRAN broadcasts the SIB19 IE per shared PLMN level.

[bookmark: OLE_LINK122]Currently, the ProSe UE will indicate its ProSe capability in the “UE Network Capability” in the ATTACH REQUEST message and the TRACKING AREA UPDATE REQUEST message as specified in TS 24.301. Furthermore, as per the quoted SA1 requirement, the ProSe discovery is a network capability like any other network capability, e.g. IMS voice over PS session, location services (EPC-LCS, CS-LCS) or emergency bearer services, which was indicated to the UE during the attach or TAU procedure. Hence it is a reasonable way for the network to indicate whether it supports the ProSe Discovery feature to the UE during attach or TAU procedure. Based on this indication, the UE can then decide whether to request the service authorization for the ProSe discovery services to the network.

One may concern the Solution #1 could be that it may not work for the case when the UE is roaming, since whether or not the VPLMN supports the ProSe Discovery will not be tied to whether or not the HPLMN supports the ProSe Discovery. Let’s analyse the concern; there are four cases in total to consider: 
(1) both home PLMN and VPLMN not support; 
(2) both home PLMN and VPLMN support; 
(3) home PLMN supports while VPLMN not support; and 
(4) home PLMN not support while VPLMN supports.

For the case (2), of course there is no problem. For the cases (1) and (3), one needs to consider that the visited MME will indicate the ProSe Discovery feature not supported to the roaming UE during the initial attach or TAU procedure regardless whether its HPLMN supports ProSe Discovery or not. Hence there is no problem either.

Now, let’s look to the case (4) in which the visited MME should firstly contact the HSS in the home PLMN in order to retrieve the subscription data and then to see whether the ProSe subscription data was returned or not. Note that if the home PLMN does not enable the ProSe Discovery feature, then there is no ProSe subscription data returned to the visited MME, and therefore the MME could still indicate the ProSe Discovery feature not supported to the roaming UE during the initial attach or TAU procedure. In short, for the roaming cases, the ProSe Discovery feature is indicated to be enabled only in the case (2).

Regarding the solution #2; it seems more complicated to implement it at the eNB. Mainly, due to currently the shared PLMN ID list is broadcasted in the SIB1 and hence solution #2 requires to mandate something new which is the coordination between SIB19 and SIB1. Furthermore, this has to be enhanced as per PLMN granularity and therefore it is difficult to facilitate the flexible of enabling/disabling of ProSe Discovery feature in the network. For example, an operator wants to enable the ProSe Discovery feature in part of its network (some province/region network) while keeping it disabled in other part of its network. Also, note that solution #2 is an AS-based solution and this would require changes to RAN specs.

3.3 Proposed solution
Based on the analysis and evaluation done in the section 3.1 and 3.2, it is proposed the NAS-based network solution as a way forward in CT1 in order to fulfil the stage 1 requirement.

4. Conclusion
SA1 added a stage 1 requirement for the operator to enable or disable ProSe discovery in its network. From the operator’s perspective ProSe discovery is regarded as a network capability as any other network capability, e.g. IMS voice over PS session, location services (EPC-LCS, CS-LCS) or emergency bearer services.

[bookmark: OLE_LINK23]The stage 1 requirement is unfortunately not captured by stage 3 and this results in problems: (a) unnecessary ProSe signalling over PC3 is generated by the UE when the network ProSe Discovery feature was disabled by the operator, and (b) the UE’s battery can be drained quicker which impacts the user experience on the normal 3GPP services. Both problems should be avoided.

Furthermore, what SA2 replied to CT1 does unfortunately not deal with the actual questions asked by CT1 and hence does not provide any valuable guidance to the problem CT1 identified due to the lack of stage 3 for the SA1 requirement.

Both UE-based and network-based solutions are evaluated and the analysis shows that a NAS-based network solution seems an appropriate way forward in CT1.

[bookmark: _GoBack]The proposed solution is captured in the CRs in C1-153329 (for TS 24.301) and C1-153330 (for TS 24.334).
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