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1.
Introduction

In TS 23.303 [1] it is mentioned that:  

Each Public ProSe Application ID is composed of the following parts:

a. The ProSe Application ID Name is described in its entirety by a data structure characterized by different levels e.g., broad-level business category (Level 0) / business sub-category (Level 1) / business name (Level 2) / shop ID (Level 3). For the purpose of presentation, a ProSe Application ID Name is usually displayed as a string of labels in which the labels represent hierarchical levels.
b. The ProSe Application ID Operator Identifier that corresponds to the PLMN that assigned the ProSe Application ID Name. (Note that “Operator Identifier” has been renamed to "PLMN ID" in SA2#102 based on S2-141429 [4], so we just use name “PLMN ID” instead in the following discussion.) 
NOTE:
If the Public ProSe Application ID is country specific then the Mobile Network Code (MNC) of the ProSe Application ID Operator Identifier is wild carded. If global, both the MCC and MNC are wild carded.
In CT4 C4-140708 [2] that was agreed in CT4#64bis to be used as the "basis for work", it was indicated that the use of wild cards for the PLMN ID part of the ProSe Application ID needs to be clarified.

1.1
What is the use of wild cards in the PLMN ID part or ProSe Application ID? 

As defined in TS 23.303 [1]: 

The geographic scope of the Public ProSe Application ID may be PLMN-specific or country specific or global.
The wildcard indicator e.g. * in the MNC or MCC part of the PLMN ID indicates whether this particular ProSe Application ID is PLMN specific (in which case neither MCC nor MNC shall be wildcarded) or countrywide (in which case the MNC part shall be wildcarded) or global (in which case both the MCC and MNC parts will be wildcarded). 

For example a PLMN specific ProSe Application ID will be "mcc345.mnc012.ProSeApp.Food.Restaurants.Italian" whereas a countrywide ProSe Application ID will be: "mcc345.mnc*.ProSeApp.Food.Restaurants.Italian" and a global ProSe Application ID will be: "mcc*.mnc*.ProSeApp.Food.Restaurants.Italian".

1.2
What is the use of country-wide or global ProSe Application IDs?
Countrywide or global ProSe Application IDs are NOT the superset of all the PLMN specific ProSe Application IDs that exist in a country or globally. They belong in a different namespace that is managed by an "authority" not associated with a specific PLMN but with all PLMNs in the same country (for country-wide) or all PLMNS (for global). 
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This arrangement between the PLMN and the authority that allocates these ProSe Application IDs is (at least for rel.12) out of scope of 3GPP

1.3
How does the UE use countrywide or global ProSe Application IDs? 

The monitoring or announcing UE can request to monitor or announce a ProSe Application Code that has countrywide or global scope following the procedures defined in TS 23.303 clause 5.3.3 by wildcarding accordingly the MNC element of the PLMN ID of the ProSe Application ID (for countrywide) or both the MCC and MNC (for global) elements of the PLMN ID of the ProSe Application ID. As in all cases of ProSe Application IDs according to step 0 of the aforementioned clause: 

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.

This means in effect that the monitoring UE will have to know whether to send a monitoring request for PLMN specific, or countrywide, or global ProSe Application ID, based on the configuration that applies to the particular data structure. 

For example if the UE is interested to monitor for restaurants that are registered in a configured PLMN specific data structure (e.g., local restaurants in a particular geographical area) it will send a monitoring request that contains only the following ProSe Application ID: "mcc345.mnc012.ProSeApp.Food.Restaurants.steakhouse". If on the other hand the UE is interested to monitor for restaurants that are registered in the configured global data structure (e.g., chain restaurants present in several countries/available all over the world) it will send a monitoring request that contains only the following ProSe Application ID: " mcc*345.mnc*.ProSeApp.Food.Restaurants.steakhouse". It is of course possible that the UE can send both ProSe Application IDs in the same request, but overall it should not be considered that the one replaces the other.

In the case of the announcing UE, if the UE wants to announce a service registered in the configured PLMN specific data structure (e.g in the case of a local coffee shop announcing in a particular geographical area) it will send an announcing request that contains only the following ProSe Application ID: "mcc345.mnc012.ProSeApp.Food.Restaurant.Coffee". If on the other hand the UE wants to announce a service registered in the configured global data structure (e.g in the case of a chain of coffee shops available all over the world) it will send an announcing request that contains only the following ProSe Application ID: " mcc*.mnc*.ProSeApp.Food.Restaurants.Coffee".
1.4 
How does the ProSe Function use countrywide or global ProSe Application IDs and ProSe Application Codes? 

The PLMN ID part of the ProSe Application Code is allocated by ProSe Function when receiving a ProSe Application ID received in the announce-request procedure; it is also used in the ProSe Function to determine the address of the ProSe Function that assigned this ProSe Application Code sent by the UE in a Match Report. For example in TS 23.303 clause 5.3.4.1 it is stated:

If the PLMN ID that assigned the given ProSe Application Code is another Local PLMN then steps 4-7 are executed, otherwise (i.e. the ProSe Application Code was assigned by HPLMN) only step 7 is executed:

 So how can the scope of the ProSe Application ID (global, county-specific or PLMN-specific) be reflected in the format of the corresponding ProSe Application Code? And how can the address of the assigning ProSe Function be determined once receiving such a Prose Application code? Those issues needs to be considered also in light of the definition of the format of the PLMN ID part of the ProSe Application Code in approved CR C4-140709 [3]:

2x.3.2
Format of PLMN ID in ProSe Application Code

The PLMN ID in the ProSe Application Code is composed as shown in Figure xx:
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Figure xx: Structure of PLMN ID in ProSe Application Code

where:

-
Type indicates whether the MCC, or the MNC, or both, or neither are included, with the following values;

· 00 MCC not included, MNC not included

· 01 MCC not included, MNC included

· 10 MCC included, MNC not included

· 11 MCC included, MNC included

Editor’s Note: The need for the 01 code point is FFS

-
If included, the MCC and the MNC shall each have a fixed length of 10 bits and shall be coded as the binary representation of their decimal value.

As can be seen, there is no wildcarding defined for PLMN ID in ProSe Application code. Instead, the MCC or MNC fields can be omitted. The motivation of the aforementioned encoding scheme was to free up more bits for the temporary ID part of the ProSe Application Code  (i.e., as the total size of ProSe Application Code is fixed, more bits would be devoted to the temporary ID part).If either MCC or MNC is wildcarded in the PLMN ID portion of a ProSe Application ID (as described in previous sections for country-specific or global use cases), then it SHALL not be included in the corresponding portion of the ProSe Application Code. Besides those cases for country-specific or global PLMN IDs,  another  common such case is when the UE  is not roaming, meaning that including the PLMN ID is not necessary since it can be deduced from the network SIBs that the monitoring UE reads anyway (an exception for this is the RAN sharing case, which will be explained later). Only when the announcing UE roams to another PLMN or the UE’s HPLMN shares the RAN with other PLMNs, is the monitoring UE no able to infer the correct PLMN information from network SIB. In those cases, the full PLMN ID information is needed in the ProSe Application Code transmitted over the PC5 interface. 
However, as global ProSe Application Codes also omit the MCC and MNC bits, we need to further distinguish those two cases in the Type field of the PLMN ID in ProSe Application Code. Hence, we propose to use Type “01” to represent global ProSe Application Codes, and to use Type “00” to indicate PLMN-specific ProSe Application Codes when the announcing UE is not roaming or in RAN-sharing scenarios.
If a PLMN RAN is partially or entirely shared with other PLMNs, the SIB information would contain a list of PLMNs. In this case, the ProSe Function should not allow the PLMM ID information to be omitted in ProSe Application Code since there exists a chance that the UE is located in a RAN-sharing site.

Therefore, the ProSe Function that receives the Announce-Request or Match-Report, shall generate or process the PLMN ID of ProSe Application Code for the following scenarios:
 

	PLMN ID in the ProSe App. Code
	ProSe Application Code scope 
	How the Home ProSe Function that receives the Announce Request determines the PLMN ID part of the ProSe Application Code
	How the Home ProSe Function that receives the Match Report determines which PLMN to contact

	00 i.e., no MCC , no MNC
	Code is announced in HPLMN and in neither roaming, nor RAN-sharing scenarios.
	The ProSe Function determines that the UE is neither roaming nor in RAN sharing scenarios, and the ProSe Application ID is PLMN-specific. Then, it will allocate type 00 PLMN ID and all remaining bits are used as Temporary ID.
	The ProSe Function verifies that the MCC+MNC of the Monitored PLMN ID that the monitoring UE sent is identical to that configured in the ProSe Function. If yes, then it resolves the mapping in the PLMN specific database of this PLMN. 

	01 i.e., no MCC, no MNC
	Global Code 
	If the Prose Application ID contains < mcc*.mnc*>, then the ProSe Function shall allocate a global code with type 01
	The ProSe Function resolves the mapping according to the global database

	10 i.e., MCC only
	Country-wide Code
	If the Prose Application ID contains < mccxyz.mnc*>, then the ProSe Function shall allocate a country-wide code with type 10
	The ProSe function checks whether the MCC of the Monitored PLMN id that the monitoring UE sent is the same as that configured in itself. If yes, then this means that the ProSe Application Code is assigned from the country wide database (of the country of this ProSe Function) and the ProSe Function can derive the mapping from the country wide database.

If NOT, then this means that the ProSe Application Code was NOT assigned in the country wide database of the country of this ProSe Function.

 (See more detailed analysis below)

	11 i.e. containing MCC, MNC
	PLMN specific, roaming or RAN sharing
	The ProSe Function determines that the UE is either roaming or RAN sharing and the ProSe Application ID requested is PLMN-specific.  Then it will allocate a ProSe Application Code with type 11.  
	The ProSe Function contacts the ProSe Function identified by PLMN id in the ProSe Application Code to get mapping.


Table 1-1. Encoding of PLMN ID scope
As seen in the above table there is an issue for Match Report handling when the announcing UE is roaming and announcing a country wide ProSe Application Code from a different country e.g. an announcing UE from US roaming to UK. In that case given that the ProSe Function of the monitoring UEs in that country (e.g. UK) will not have access to the US country wide database, it will not be possible to obtain a proper discovery filter to monitor US country-wide ProSe Application Code; or derive the mapping of that US country-wide ProSe Application Code to the ProSe Application ID.
There are two possible solutions to this problem: 

Option 1: A HPLMN ProSe Function always allocates ProSe Application Codes with PLMN ID containing MCC, MNC and also PLMN ID type set to 10 for roaming announcing UEs. 

Option 2: An announcing UE is allowed to manipulate the PLMN ID part of the ProSe Application Code and add its HPLMN ID even though the PLMN ID type is set to 10.   

Choosing Option 1 would create two different formats for the same PLMN ID type “10”.  Choosing Option 2 would introduce the uncertainty that whether the entire assigned ProSe Application Code can still fit in PC5 message after the MNC information is inserted by the UE itself.

A better solution for this country-scope PLMN ID problem, without complicating the PLMN ID format is to allow the ProSe Function to contact a US PLMN according to inter-operator agreement. If the inter-PLMN agreement allows a US operator’s UE(s) to announce in a UK operator, the UK operator’s ProSe Function will contact the US operator’s ProSe Function to access US database of country-wide Prose Application Codes. 

It is also possible the HPLMN ProSe Function of the inbound roaming monitoring UE (e.g. from US) to obtain discovery filter and resolve a country-wide ProSe Application Code from the country is roaming in (e.g. UK). This could be done based on the provisioning information of the monitoring UE. If the UE is allowed to monitor in at least one PLMN of another country, the HPLMN ProSe Function shall contact one of those provisioned PLMNs for obtaining Discovery Filters for the country-wide filters of the roaming country. Same could be done when handling the match report request for resolving the country-wide ProSe Application Code.  
Hence, in order to resolve the country-wide ProSe Application Code usage issues in roaming case, we propose to adopt the option below:   

Option 3: 
a. The announcing UE’s HPLMN  Prose Function allocates the country wide code as per normal, does not matter if the announcing UE is roaming or not;

b. The monitoring UE’s HPLMN ProSe Function, when received a Monitor Request with country wildcard of foreign mcc, will try to obtain Discovery Filter from a Local PLMN in that country(identified by the mcc)
How the monitoring UE’s HPLMN identify the Local PLMN could be based on inter-operator configuration (non-roaming) or M-UE authorization provisioning info (roaming)

c. The monitoring UE’s HPLMN ProSe Function, when received the Match Report with country wildcard a foreign mcc, will try to resolve it via the Local PLMN identified above.

1.5 
Summary

Based on the above discussion, the introduction of country-wide and global ProSe Application ID and ProSe Application Code would bring benefits to ProSe use cases; and will be compatible with current ProSe discovery procedures specified in 3GPP TS 23.303[1]. We propose to include the abovementioned PLMN ID scope encoding scheme and that all related changes be documented in CT1 and CT4 specifications. 

2
Proposal

It is proposed to agree on the following:
1. The definition of PLMN ID scope for ProSe Application ID and ProSe Application Code as shown in Table1-1.

2. The “type” field in the ProSe Application Code is renamed to “scope” to encode PLMN ID scope information as shown in Table 1-1.
3. The proposed handling in UE and the ProSe Function for the PLMN ID scope in PC3 and PC5 procedures according to the discussions above.

It is proposed to agree P-CR C1-141799 and CR C4-140872 based on the aforementioned proposal. 
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