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1
Introduction

SA2#119 has technically endorsed two CRs: WLAN-agnostic CR (S2-171302) and NAN-specific CR (S2-171273).
Issue 1: The CR in S2-171302 contains one Editor’s note:

Editor’s note: It is FFS how to coordinate the PC5 radio technology used on the Announcing and Monitoring side.

Issue 2: The CR in S2-171273 contains two Editor’s notes:

Editor’s note: It is FFS whether the 3GPP-defined Service Category for ProSe should include the PLMN associated with the advertised ProSe Application ID.

Editor’s note: The table needs to clarify for all parameters whether and how they are used.

Issue 3: Another open point that needs to be resolved is whether the specification will also provide support for WLAN P2P (a.k.a. Wi-Fi Direct).

This contribution proposes how to address the three remaining issues.
2
Issue 1: Coordination of PC5 radio technology
In order to coordinate the PC5 technology on the Announcing and Monitoring side it is proposed to define a new optional parameter (PC5_tech) that is used on PC3 and PC6. The parameter indicates the intended technology to be used on PC5 for announcing and/or monitoring.

In SA2#119 it was agreed in principle to avoid impact on the call flows in clause 5, and instead collect all the call flow impact in the new clause 5.3.1.x.
However, with the proposed PC5_tech parameter it seems to us that it would be better to make the changes directly in the call flow.
Here below are two example call flows (Announce request for Open discovery in clause 5.3.3.3; Monitoring request – Open discovery in clause 5.3.3.5) to illustrate the call flow impact due to the introduction of PC5_tech. A companion CR (in S2-171952) provides modification to all call flows.

5.3.3.3
Announce request (roaming/inter-PLMN transmission) - open discovery
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Figure 5.3.3.3-1: Announce request procedure (roaming/inter-PLMN transmission)

The UE is only allowed to announce in the carrier frequency signalled from serving PLMN. When inter-PLMN discovery transmission is supported, the carrier frequency may be operated by Local PLMN.

0.
The UE is configured with the data structure of the ProSe Application IDs corresponding to HPLMN. This step is performed using mechanisms that are out of scope of 3GPP.

1.
If the UE is authorised to announce in the PLMN operating the carrier frequency signalled from the serving PLMN (VPLMN or Local PLMN), or if UE intends to make announcement using WLAN-based PC5, and is triggered to announce, it shall establish a secure connection with the ProSe Function in HPLMN and it shall then send a Discovery Request (ProSe Application ID, UE Identity, announce command, Application ID, Discovery Entry ID, [Requested Timer], [metadata], [Announcing PLMN ID], [Application Level Container], [PC5_tech]) message for announcing. The ProSe Application ID indicates what the UE is interested to announce. The UE Identity is set to e.g. IMSI. The Application ID represents a unique identifier of the UE application that has triggered the transmission of the Discovery Request message. The Discovery Entry ID indicates whether this is a new request. The Requested Timer is an optional parameter and indicates the length of validity timer associated with the ProSe Application Code that the UE expects to receive from the ProSe Function in step 5. When the Requested Timer is set to zero, procedures in clause 5.3.6A.1.3 shall be followed. PC5_tech is an optional parameter that indicates the PC5 radio technology (e.g. E-UTRA, WLAN) that UE wishes to use for announcements. PC5_tech may include more than one PC5 radio technology. When this parameter is omitted the intended PC5 radio technology is E-UTRA. This request is always sent by the UE to the ProSe Function in HPLMN.


If dynamic metadata is used, the Discovery Request message also includes the metadata to be uploaded to the ProSe Function. Moreover, when the UE updates the metadata for a valid ProSe Application Code, the command is set to "metadata_update" in the Discovery Request message.


If inter-PLMN ProSe discovery transmission is supported, and the serving PLMN signalled carrier frequency is not operated by HPLMN or VPLMN, the UE shall include the PLMN ID of that carrier frequency in the Announcing PLMN ID.


If application-controlled extension is used, the Discovery Request message also includes the Application Level Container. The Application Level Container contains the request and any relevant information for the ProSe Application Server to assign a (set of) ProSe Application Code Suffix(es).

2.
The ProSe Function checks for the authorization of the application represented by the Application ID. If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and, if necessary, create a new context for this UE that contains the subscription parameters for this UE. The HSS provides the MSISDN of the UE. The HSS also provides the VPLMN ID of where the UE is registered. When the Discovery Entry ID in the Discovery Request message does not contain a valid value for this UE, the ProSe Function will create a new discovery entry in the UE's context for this request, and will return the corresponding identifier in the Discovery Response message in step 5.

NOTE 1:
Home ProSe Function can retain the previously camped PLMN ID and associated ProSe Application Code for an operator configurable time when informed by HSS of a PLMN change. When the configuration timer expires, the previously camped PLMN ID and associated ProSe Application Code can be removed from the UE context.

2.a
If the UE indicated it desired application-controlled extension by the inclusion of the Application Level Container, the ProSe Function sends an Auth Request (ProSe Application ID, Request Type, Application Level Container, Allowed number of suffixes) to the ProSe Application Server. The Request Type is set to "open discovery with application-controlled extension /announce ". The Allowed Number of Suffixes indicates how many ProSe Restricted Code Suffixes the ProSe Application Server can assign for the UE. The ProSe Function locates the ProSe Application Server based on the Application ID.

2.b
The ProSe Application Server returns an Auth Response (Response Type, ProSe Application Code Suffix pool) message. The ProSe Application Code Suffix pool contains the Suffix(es) allocated by the ProSe Application based on the inputs in step 2.a. The Response Type is set to "open discovery with application-controlled extension /announce ack".

NOTE 2:
The length of the ProSe Restricted Code Suffix is chosen by the ProSe Application Server from a set of allowable lengths (e.g. 8 bits, 24 bits, 48 bits). This choice is per application, so that all UEs announcing ProSe application Codes assigned for ProSe Application IDs from that Application ID use the same Suffix length (which may be zero if no application-controlled extension is allowed for this Application).

NOTE 3:
The ProSe Application Code Suffix pool needs to support the indication of a large number of or a range of ProSe Application Code Suffixes.

3.
If the Discovery Request is authorised, then the HPLMN ProSe Function shall check whether the UE is authorized to use the ProSe Application ID contained in the Discovery Request. If the UE is authorised to use that ProSe Application ID, then the HPLMN ProSe Function shall inform the ProSe Function in VPLMN or Local PLMN if Announcing PLMN ID is included in step 1 with the Announce Authorisation (ProSe Application ID, ProSe Application Code, UE Identity, validity timer, Discovery Entry ID, [metadata], [PC5_tech]) message. The ProSe Application ID corresponds to the request from the UE, whereas the ProSe Application Code indicates the assigned code for this request. The request also includes the UE identity information e.g. IMSI or MSISDN and validity timer in order to allow the ProSe Function in VPLMN or Local PLMN to perform charging. The validity timer indicates for how long this ProSe Application Code is going to be valid; the ProSe Function in the HPLMN takes into account the Requested Timer parameter, if provided by the UE, when allocating the validity timer. If the ProSe Function in VPLMN or Local PLMN receives the same Discovery Entry ID in a subsequent Announce Authorization message, it updates the announcing UE's corresponding discovery entry replacing the existing ProSe Application Code and validity timer with the last received ones. The request may also include the PC5_tech parameter if it was provided by the UE in step 1. When this parameter is omitted the intended PC5 radio technology is E-UTRA.

NOTE Y:
The information provided in step 3 that is related to charging is used only when the requested PC5 radio technology includes E-UTRA.

If dynamic metadata is used
, the ProSe Function stores the metadata with the associated ProSe Application ID in the UE context, and allocates a corresponding Metadata Index to be included into the ProSe Application Code. Moreover, if the command is set to "metadata_update" in step 1, the ProSe Function only updates the Metadata Index portion of the ProSe Application Code, and keeps the rest unchanged. The metadata is also included in the Announce Authorisation message.


If application-controlled extension is used, the ProSe Function in the HPLMN allocates a ProSe Application Code Prefix (rather than a ProSe Application Code) based on the Application ID.

4.
The ProSe Function in VPLMN or Local PLMN authorizes the UE to perform ProSe Direct Discovery announcing.

5.
The ProSe Function in HPLMN shall respond to the UE with a Discovery Response (ProSe Application Code, validity timer, Discovery Entry ID, [PC5_tech]) message. ProSe Application Code is provided by the ProSe Function in HPLMN and corresponds to the ProSe Application ID that was contained in the Discovery Request from the UE. The validity timer shall indicate for how long this ProSe Application Code is going to be valid. The UE will be authorised to announce this ProSe Application Code for the duration of validity timer and if it remains in the same PLMN. The optional PC5_tech parameter indicates the PC5 radio technology(ies) that is/are authorized to be used for the assigned ProSe Application Code. When this parameter is omitted, the authorized PC5 radio technology is E-UTRA.

If application-controlled extension is used, the ProSe Application Code is replaced by the ProSe Application Code Prefix, and the Discovery Response message also contains the ProSe Application Code Suffix pool.

NOTE 4:
To avoid interrupting the discovery procedure, if the UE changes PLMN but the validity timer of the Prose Application Code has not yet expired then the ProSe Function may allocate the same ProSe Application Code to the UE, with a validity timer set to the residual validity time of the validity timer not yet expired.

NOTE 5:
The UE appends a ProSe Application Code Suffix from the ProSe Application Code Suffix pool to the ProSe Application Code Prefix to form a ProSe Application Code. When the ProSe Application Code Suffix pool contains multiple suffixes, the UE may use different suffixes from the ProSe Application Code Suffix pool to form different ProSe Application Codes to announce, without having to contact the ProSe Function as long as the ProSe Application Code Prefix is valid.

6.
The UE may start announcing the provided ProSe Application Code in the VPLMN or Local PLMN, using the radio resources authorised and configured by E-UTRAN to be used for ProSe as defined in RAN specifications or using WLAN, or both.
If the validity timer associated with a ProSe Application Code expires (because the UE has not refreshed the corresponding Discovery Request within the duration of the validity timer), then the ProSe Function removes the entry related to that ProSe Application Code from the UE context.

5.3.3.5
Monitor request (roaming) - open discovery
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Figure 5.3.3.5-1: Monitor request procedure (roaming)

0.
The UE is configured with the data structure of the ProSe Application IDs corresponding to PLMNs the UE is authorised to monitor. This step is performed using mechanisms out of scope of 3GPP.

1.
If the UE is authorised to monitor in at least one PLMN, or if UE intends to use WLAN-based PC5 for monitoring, and is interested to monitor certain ProSe Application ID(s), it shall establish a secure connection with the ProSe Function in HPLMN and it shall send a Discovery Request (ProSe Application ID(s), UE Identity, monitor command, Application ID, Discovery Entry ID, [Requested Timer], [PC5_tech]) message for monitoring. The ProSe Application ID(s) indicate what the UE is interested to monitor and they consist of a subset of the data structure of the PLMN. The UE Identity is set to e.g. IMSI. The Application ID represents a unique identifier of the application that has triggered the transmission of the Discovery Request message. The Discovery Entry ID indicates whether this is a new request. The Requested Timer is an optional parameter. When the Requested Timer is set to zero, procedures in clause 5.3.6A.1.3 shall be followed. PC5_tech is an optional parameter that indicates the PC5 radio technology (e.g. E-UTRA, WLAN) that UE wishes to use for monitoring. PC5_tech may include more than one PC5 radio technology. When this parameter is omitted the intended PC5 radio technology is E-UTRA. This request is always sent to the ProSe Function in HPLMN.


If application-controlled extension is used, the Application Level Container is included; it contains information corresponding to the ProSe Application Code Suffix.

2.
The ProSe Function checks for the authorization of the application represented by the Application ID. If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and, if necessary, create a new context for this UE that contains the subscription parameters for this UE. The authorisation information also contains the PLMNs that this UE is allowed to perform discovery. The HSS provides also the VPLMN ID where the UE is registered. The HSS provides the MSISDN of the UE. When the Discovery Entry ID in the Discovery Request message does not contain a valid value for this UE, the ProSe Function will create a new discovery entry in the UE's context for this request, and will return the corresponding identifier in the Discovery Response message in step 5.

2a.
If the UE indicated that it desires application-controlled extension by the inclusion of the Application Level Container, the ProSe Function sends an Auth Request (ProSe Application ID, Request Type, Application Level Container) to the Application Server indicated by the Application ID. The Request Type is set to "open discovery with application controlled extension/monitor".

2b.
The ProSe Application Server returns an Auth Response (Response Type, mask(s) for the ProSe Application Code Suffix(es) corresponding to ProSe Application ID). The Response Type is set to "open discovery with application-controlled extension /monitor ack".

If the Discovery Request is authorised, and the ProSe Application ID sent by the UE in step 1 indicates another PLMN and not the HPLMN, then steps 3-6 are executed, otherwise (i.e. the ProSe Application ID indicates HPLMN) only steps 5-6 are executed:

3.
When the ProSe Application ID has PLMN-specific scope then the ProSe Function in HPLMN shall contact (if needed) other PLMNs that are indicated by the ProSe Application ID(s) sent by the UE, in order to resolve the corresponding ProSe Application ID Name(s) to ProSe Application Code(s) and/or a ProSe Application Mask. The request shall also include the UE identity information e.g. IMSI or MSISDN, in order to allow the ProSe Function in Local/Visited PLMN to perform charging and the Discovery Entry ID. If the ProSe Function in other PLMN receives the same Discovery Entry ID in a subsequent Monitor Request message, it updates the monitoring UE's corresponding discovery entry with the received corresponding parameters. The request may also include the PC5_tech parameter if it was provided by the UE in step 1. When this parameter is omitted the intended PC5 radio technology is E-UTRA.

NOTE Y:
The information provided in step 3 that is related to charging is used only when the requested PC5 radio technology includes E-UTRA.
4.
If the ProSe Function of the other PLMN stores valid ProSe Application Code(s) corresponding to the requested ProSe Application ID Name(s) and the requested PC5 radio technology (as indicated in step 3), then the ProSe Function of the VPLMN/Local PLMN returns the related ProSe Application Code(s) and/or ProSe Application Mask(s) and the corresponding TTL for each. Based on the UE context in the ProSe Function of the VPLMN/Local PLMN, it also includes the PLMN ID of the PLMN that the "announcing UE" is registered (if roaming) for the ProSe Function in HPLMN of the monitoring UE to store in the associated UE context.


The optional PC5_tech parameter indicates the PC5 radio technology that may be used for monitoring. When the parameter is omitted the intended PC5 radio technology is E-UTRA.

If application-controlled extension is used, the ProSe Application Code is replaced by the ProSe Application Code Prefix.

5.
The ProSe Function in the HPLMN responds with a Discovery Response (Discovery Filter(s), Discovery Entry ID, [PC5_tech]) message. The TTL(s) in the Discovery Filter(s) indicate for how long the Discovery Filter(s) are going to be valid.


The optional PC5_tech parameter indicates the PC5 radio technology that may be used for the Discovery Filter(s). When the parameter is omitted the intended PC5 radio technology is E-UTRA.

If application-controlled extension is used, the ProSe Application Code in the Discovery Filter is replaced by the ProSe Application Code Prefix. Besides the ProSe Application Code(s), the Discovery Filter may also contain the mask(s) for the ProSe Application Code Suffix, which is/are obtained in from ProSe Application Server in step 2b. The UE may add additional mask(s) and values for the Suffix part.

NOTE 1:
The UE can randomize the request for assignment of new Discovery Filter in order to guard against a peak of Discovery Requests when the TTL expires.

NOTE 2:
To allow a change of the announced ProSe Application Code without interrupting the discovery procedure, two Discovery Filters for the same ProSe Application ID can be provided to the UE (as the monitoring UE would have Discovery Filters for both the ProSe Application Code which is currently in use by the announcing UE as well as the ProSe Application Code which will replace the current one). Alternatively a ProSe Application Mask, which is able to match both ProSe Application Codes, can be provided.

NOTE 3:
It is up to Stage 3 to specify the behaviour of ProSe Functions in HPLMN and/or Local PLMN when a valid ProSe Application Code is not available for the requested ProSe Application ID.

6.
The UE may start monitoring using the Discovery Filter(s) in the radio resources that are authorized and configured by the PLMN(s) to be used for ProSe as defined in RAN specifications or using WLAN, or both.
If the TTL corresponding to a Discovery Filter expires (because the UE has not refreshed the corresponding Discovery Request within the duration of the TTL), then the ProSe Function removes the entry related to that Discovery Filter from the UE context.

3
Issue 2: Editor’s notes in the NAN-specific CR

On the following note:

Editor’s note: It is FFS whether the 3GPP-defined Service Category for ProSe should include the PLMN associated with the advertised ProSe Application ID.

The intent of this note to allow for optimisations whereby some received ProSe Codes would be filtered at the NAN layer instead of being filtered at the ProSe layer.
However, given that the UE can use both NAN-based PC5 and E-UTRA-based PC5 in parallel for ProSe Direct Discovery it can be assumed that the two PC5 variants will share a common ProSe Layer (e.g. a common PC3 protocol stack).

For the sake of symmetry and simplicity it is proposed to assume that there are no pre-filtering optimisations on the NAN side in Rel-15.

On the following note: 
Editor’s note: The table needs to clarify for all parameters whether and how they are used.

Actually, all the meaningful parameters in the table (i.e. parameters other than transaction IDs that are specific to the NAN protocol) are already described as optional in the table. It is proposed to simply add “Not used for ProSe Direct Discovery” in the column titled “3GPP specific setting”.
Table X.2-1: Service Descriptor Attribute Format (defined in [xx]) and 3GPP-specific settings for ProSe
	Field
	Description
	3GPP-specific setting

	Attribute ID
	Identifies the type of NAN attribute
	

	Length
	Length of the following fields in the attribute.
	

	Service ID
	Mandatory field that contains the hash of the Service Name.
	Always set to a 3GPP-defined Service Category for ProSe(1)

	Instance ID
	Publish_ID or Subscribe_ID
	

	Requestor Instance ID
	Instance ID from the frame that triggered the transmission if available, otherwise set to 0x00.
	

	Service Control
	Mandatory field that defines the Service Control bitmap as defined in Table 5‑11 of [xx].
	Always set to “00: Publish”

	Binding Bitmap
	Optional field that indicates the binding of the SDA to post discovery connection attributes
	Not used for ProSe Direct Discovery

	Matching Filter Length
	An optional field and present if a matching service discovery filter is used
	Not used for ProSe Direct Discovery

	Matching Filter
	An optional field that is a sequence of length and value pairs that identify the matching service discovery filters, as defined in [xx]
	Not used for ProSe Direct Discovery

	Service Response Filter Length
	An optional field and present if a service response filter is used.
	Not used for ProSe Direct Discovery

	Service Response Filter
	An optional field that identifies the matching service response filters, refer to Table 5‑13 of [xx].
	Not used for ProSe Direct Discovery

	Service Info Length
	An optional field and present if service specific information is used
	Set to the length of the PC5_DISCOVERY message.

	Service Info
	An optional field that contains the service specific information. Its content may be determined by the application and not specified herein.
	PC5_DISCOVERY message.

	NOTE: The definition of the text string for 3GPP-defined Service Category for ProSe is defined in Stage 3 specifications.


4
Issue 3: Support for WLAN P2P

Depicted in Figure X is an illustration of how WLAN P2P could be used in the context of ProSe Direct Discovery.

[image: image3.emf]Application ProSe Function ASP/P2P

Service Advertiser

ASP/P2P ProSe Function Application

Service Seeker

AdvertiseService() 

Auto Accept

Monitoring a service

SeekService()

P2P Probe Request

Service Hash(s)

P2P Probe Response

Service Name(s), Advertisement ID

Hash Matching

P2P Service Discovery Request

Service Names, Service Information Request

P2P Service Discovery Response

Service Name, Advertisements ID, Service Information

Name Match + 

service_information 

Match

SearchResult

Service results

 UE A (Announcing)  UE B (Monitoring)

Announcing service 


Figure X: Wi-Fi P2P Discovery message flow for ProSe Direct Discovery
1.
The Announcing UE in the role of Service Advertiser uses the AdvertiseService primitive and configures “auto accept” for the service called “3GPP ProSe Service Category”. 

2.
The Monitoring UE in the role of Service Seeker is looking for a service of interest. In this case the Monitoring UE is configured to look for the service “3GPP ProSe Service Category”, by using the SeekService primitive. 

3.
The Monitoring UE’s ASP P2P stack transmits a Probe Request frame including Service Hash value of “3GPP ProSe Service Category”.

4.
If there is hash matching, the Announing UE transmits a Probe Response frame including Service Name of “3GPP ProSe Service Category” for confirmation.

5.
Upon receipt of the Probe Response frame, the Monitoring UE’s ASP P2P stack transmits P2P Service Discovery Request frame with the service name set to “3GPP ProSe Service Category”. 

6.
The Announing UE responds with P2P Service Discovery Response frame with the Service Information field containing the PC5_Discovery message.
The following observations can be made in relation to Figure X:
-
The underlying mechanism for Wi-Fi P2P Service Discovery is intrinsically of “Model B” type, because it is based on the Probe Request / Probe Response mechanism in Wi-Fi P2P. This means that ProSe Direct Discovery of Model A type (Announce / Monitor) will have to be modelled as “Model B” type at the lower layers, thus reversing the UE roles.

-
The Wi-Fi P2P protocol is “chatty” in that it requires a 4-way procedure where a 2-way procedure would have sufficed to support ProSe Direct Discovery.

Given these observations it is proposed to not pursue Wi-Fi P2P support for ProSe Direct Discovery in Rel-15. 
5
Proposal

It is proposed to endorse the way forward described above.
It is proposed to consider approving the updated versions of the WLAN-agnostic CR (S2-171952) and NAN-specific CR (S2-171953).
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