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Abstract of the contribution: This P-CR identifies the CN impacts due to the radio resource mechanisms that are investigated in RAN for direct discovery.
1. Introduction
In SA2#101 it has been discussed that EPC impacts may be caused from the mechanisms of radio resource allocation that is used for direct discovery.

This paper identifies the impacts and proposes the changes required.
2. RAN radio resource allocation and CN impacts
RAN1 has identified broadly two types of resource allocation for D2D discovery i.e. Non-UE specific and UE Specific discovery resources. 

	· Type 1: a discovery procedure where resources for discovery signal transmission are allocated on a non UE specific basis

· Type 2: a discovery procedure where resources for discovery signal transmission are allocated on a per UE specific basis

· Type 2A: Resources are allocated for each specific transmission instance of discovery signals

· Type 2B: Resources are semi-persistently allocated for discovery signal transmission


These two allocations mechanism differ only for the interactions required for the discovery transmitter (announcing UE). However from discovery receiver (monitoring UE) point of view they are expected to be the same as all the UEs monitor D2D discovery resource pool. 
It is agreed in 3GPP RAN2 #83Bis to support transmission and reception of discovery messages in RRC_IDLE and RRC_CONNECTED mode. So SIB message should be used for broadcast of the information of allocated radio resource pool for discovery. 
In case of Type 1 Discovery UE selects radio resource from the discovery resource pool for discovery signal transmission once it is authorised to announce.
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Figure 1: Type 1 resource allocation 

Proposal 1: The UEs can autonomously select radio resources from SIB indicated D2D discovery resource pool for D2D signal transmission in case of Type 1.
One of the open questions in draft agenda for RAN2 #85 is to clarify how message flows in particular for Type 2. It is clear that it will be in the form of request/response type of mechanism; where UE request for dedicated radio resource for discovery message transmission and in response eNB allocates dedicated resources within the discovery resource pool. 
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Figure 2: Example D2D Resource request and response message for Type 2

There are different possibilities depending on request / response is PHY, MAC or RRC layer messages that are investigated by RAN e.g. in order to support Type 2.  
In addition to that the UE has to be in RRC_CONNECTED mode (and EMM-CONNECTED) in order for the eNB to be able to perform the Type 2 resource allocation.

In all cases though in order for the eNB to be able to perform the most appropriate discovery resource allocation e.g. accept the discovery resource request, an indication that the UE is subscribed and authorised for ProSe needs to be provided to eNB.
The information that the UE is subscribed and authorised for ProSe can be provided to eNB for ProSe enabled UEs during attach and service request procedures. 
In order to support this functionality required for direct discovery the following impacts are identified for the CN and CN-RAN interfaces:

- S6a: the HSS needs to provide UE subscription information for ProSe direct discovery to MME

- S1C: MME needs to provide an indication "ProSe authorised" in S1 AP Initial Context Setup Request. 

Proposal 2: It is proposed to provide ProSe subscription information from HSS to MME, when direct discovery is used
Proposal 3: It is proposed to provide ProSe authorised indication from MME to eNB, when direct discovery is used
In order to also support inter-eNB (S1 or X2 based) handover it is proposed that this information is also contained in S1-AP or X2-AP.

Proposal 4: It is proposed to provide ProSe authorised indication from eNB to eNB in S1-AP and X2-AP, when direct discovery is used
The exact mechanism (e.g. messages used) for radio resource allocation for direct discovery from eNB should be left up to RAN and will be documented in RAN specifications when they become available.

3. Proposal

It is proposed that SA2 discusses the above and anticipates the impacts that may be caused in CN. 
Given the scheduling of meetings it is not clear whether RAN2 will decide to specify both Type 1 and Type 2  and the final mechanisms that will be used in each case, but SA2 can decide whether to capture this proposal in TS or TR or wait until RAN2 specifications become available.
The P-CR text below identifies the expected impacts in TS 23.303 from the aforementioned proposals.
>>>>First change<<<<
4.2
Architectural Reference Model

Figure 4.2-1 shows the high level view of the non-roaming architecture.
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Figure 4.2-1: Non-Roaming Reference Architecture 

The following figure 4.2-2 shows the high level view of the roaming architecture.
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Figure 4.2-2: Inter-PLMN Reference Architecture 
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Figure 4.2-3: Roaming Reference Architecture 

EPC here represents the E-UTRAN Core Network architecture as represented in TS 23.401 [5].  

Editor's Note: How EPC "box" maps to the different nodes inside EPC needs to be updated.
More details on the different instantiations of the reference points to interfaces to the different EPC network nodes is provided in other clauses.

4.3
Reference points

4.3.1
General

4.3.2
List of Reference Points
PC1:
It is the reference point between the ProSe application in the UE and in the ProSe App Server. It is used to define application level signalling requirements. This interface is not specified in this release of the specification. 
PC2:
It is the reference point between the ProSe Application Server and the ProSe Function. It is used to define the interaction between ProSe App Server and ProSe functionality provided by the 3GPP EPS via ProSe Function (e.g. name translation).. 
PC3a:
It is the reference point between the UE and the ProSe Function. It enables the interaction between UE and ProSe Function. PC3 relies on EPC user plane for transport (i.e. an “over IP” reference point).
PC3b:
It is the reference point between the UE and ProSe Function that is used to authorise direct discovery requests, and perform allocation of  ProSe Application Codes and ProSe Application Identities used for direct discovery. 

PC3c:
It is the reference point between the UE and ProSe Function. It is used to define the authorisation policy per PLMN for ProSe direct discovery (for Public Safety and non -Public Safety) and communication (for Public Safety only) between UE and ProSe Function. In case of Public Safety it is also used to provision parameters in the PMCE that are needed when the UE is not "served by E-UTRA".

PC4a:
It is the reference point between the HSS and ProSe Function. It is used to provide subscription information in order to authorise access for direct services in a PLMN.

PC4b:
It is the reference point between the HSS and ProSe Function. It is used to provide subscription information in order to allow the ProSe Function to authorise direct discovery requests.

PC4c:
It is the reference point between the EPC and ProSe Function. It is used to define the interaction between EPC and ProSe Function. With EPC-level ProSe discovery PC4c is used by the ProSe Function in the role of LCS client to query the SUPL Location Platform (SLP) defined in [1].
PC4d:
(defined for EPC-level discovery)

Editor's Note: Depending on the function needed, PC4 and PC7 may terminate in different EPC entities and may reuse existing interfaces.  This will be further defined as work progresses.
PC5:
It is the reference point between UE to UE used for control and user plane for direct discovery, direct communication and ProSe UE-to-Network Relay.
PC6b:
It is the reference point between the ProSe Functions in different PLMN (when not roaming) and the ProSe Function in the HPLMN. It is used to authorise direct discovery requests, and perform allocation of  ProSe Application Identity Codes and ProSe Application Identity Names  from the HPLMN. 

PC6c:
It is the reference point between the ProSe Functions in different PLMN (when not roaming) and the ProSe Function in the HPLMN. It is used for HPLMN control of ProSe service authorization. 

PC7b:
It is the reference point between the ProSe Function in the VPLMN or ProSe Functions in different PLMN (when roaming) and the ProSe Function in the HPLMN. It is used to authorise direct discovery requests, and perform allocation of  ProSe Application Identity Codes and ProSe Application Identity Names  from the HPLMN. 

PC7c:
It is the reference point between the ProSe Function in the VPLMN or ProSe Functions in different PLMN (when roaming) and the ProSe Function in the HPLMN. It is used for HPLMN control of ProSe service authorization. 

SGi:
 In addition to the relevant functions defined in TS 29.061 [11] via SGi, it  may be  used for application data and  application level control information exchange.
S6a:
In addition to the relevant functions defined in TS 23.401 [5] for S6a, in case of ProSe S6a is used to download ProSe related subscription information to MME during E UTRAN attach procedure or to inform MME subscription information in the HSS has changed.
S1-C:
In addition to the relevant functions defined in TS 23.401 [6] for S1-C, in case of ProSe is also used to provide an indication to eNB that the UE is authorised to use ProSe direct discovery. 
>>>>Second change<<<<
5.3.3
Discovery request 

The discovery request is sent by the "announcing UE" or "monitoring UE" in order to be authorised to access the discovery resources and perform discovery. 

5.3.3.1
Announce request (non-roaming)
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Figure 5.3.3.1-1: Announce request procedure (non-roaming)

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

1. If the UE is authorised to announce in HPLMN and is triggered to announce, it shall establish a secure connection and it shall send a Discovery Request (ProSe Application ID, UE Identity, announce command, application identity) message for announcing. The ProSe Application ID indicates what the UE is interested to announce. The UE Identity identifies the UE subscription and can be the e.g. IMSI or MSISDN. The application identity represents a unique identifier of the UE application that has triggered the Discovery Request. This request is always sent to the ProSe Function in HPLMN. 

NOTE: The application identity uniquely identifies the application itself. All common mobile operating systems have namespaces that identify the applications within this operating system. 

Editor's Note: It is up to stage-3 to determine whether for the application identity the operating specific identity would suffice or a namespace needs to be defined by 3GPP that will be common across all operating systems.
Editor's Note: The mechanism to establish a secure connection between the UE and the ProSe Function will be defined by SA WG3.
2. If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and create a new context for this UE that contains the subscription parameters for this UE. 

3.  If the Discovery Request is authorised, then the ProSe Function shall respond with a Discovery Response (ProSe Application Code, validity timer) message. ProSe Application Code is provided by the ProSe Function and corresponds to the ProSe Application ID that was contained in the Discovery Request. The validity timer indicates 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 does not change its registered or equivalent PLMN. When the validity timer expires or the UE changes its registered or equivalent PLMN the UE may need to request a new ProSe Application Code. 

4. The UE may start announcing the provided ProSe Application Code in HPLMN, using the radio resources authorised and configured by E-UTRAN to be used for ProSe as defined in RAN specifications. 
Editor's Note: The mechanism to protect the discovery message will be defined by SA WG3.


5.3.3.2
Announce request (roaming)
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Figure 5.3.3.2-1: Announce request procedure (roaming)

The UE is only allowed to announce in the bands signaled from VPLMN.

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

1. If the UE is authorised to announce in VPLMN and is triggered to announce, it shall establish a secure connection with the ProSe Function in HPLMN and it shall send a Discovery Request (ProSe Application ID, UE Identity, announce command, application identity) message for announcing. The ProSe Application ID indicates what the UE is interested to announce. The UE Identity identifies the UE subscription and can be the e.g. IMSI or MSISDN. The application identity represents a unique identifier of the UE application that has triggered the Discovery Request. This request is always sent to the ProSe Function in HPLMN. 

NOTE 1: The application identity uniquely identifies the application itself. All common mobile operating systems have namespaces that identify the applications within this operating system. It is up to stage-3 to determine whether for the application identity the operating specific identity would suffice or a namespace needs to be defined by 3GPP that will be common across all operating systems.

Editor's Note: The mechanism to establish a secure connection between the UE and the ProSe Function will be defined by SA WG3.
2. If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and create a new context for this UE that contains the subscription parameters for this UE. The HSS also provides the VPLMN id of where the UE is registered.

3. If the Discovery Request is authorised then the HPLMN ProSe Function shall inform the ProSe Function in VPLMN. The Announce Authorisation (ProSe Application ID, ProSe Application Code, UE Identity). 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 in order to allow the ProSe Function in VPLMN to perform charging.

4. The ProSe Function in VPLMN authorizes the UE to perform direct discovery announcing. 

5. The ProSe Function in HPLMN shall respond with a Discovery Response (ProSe Application Code, validity timer) 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. 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 does not access a new PLMN that is not an equivalent PLMN. When the validity timer expires or the UE access a PLMN that is not an equivalent PLMN the UE needs to request a new ProSe Application Code. 

6. The UE may start announcing the provided ProSe Application Code in the VPLMN, using the radio resources authorised and configured by E-UTRAN to be used for ProSe as defined in RAN specifications. 

Editor's Note: The mechanism to protect the discovery message will be defined by SA WG3.

Editor's Note: It is FFS if assignment of ProSe Application Code from VPLMN also needs to be specified.


5.3.3.3
Monitor request (non-roaming)
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Figure 5.3.3.3-1: Monitor request procedure (non-roaming)

0. The UE is configured using offline mechanisms with the tree 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 and is interested to monitor certain ProSe Application ID(s), it shall establish a secure connection and shall send a Discovery Request (ProSe Application ID(s), UE Identity, monitor command, application identity) message for monitoring. The ProSe Application ID(s) indicate what the UE is interested to monitor and they consist a subset of the tree data structure of the PLMN. The UE Identity identifies the UE subscription and can be the e.g. IMSI or MSISDN. The application identity represents a unique identifier of the application that has triggered the discovery request. This request is always sent to the ProSe Function in HPLMN. 

NOTE 1: 
The application identity uniquely identifies the application itself. All common mobile operating systems have namespaces that identify the applications within this operating system. 

Editor's Note: It is up to stage-3 to determine whether for the application identity the operating specific identity would suffice or a namespace needs to be defined by 3GPP that will be common across all operating systems.

Editor's Note: The mechanism to establish a secure connection between the UE and the ProSe Function will be defined by SA WG3.
2. If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and 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. 

If the Discovery Request is authorised and the ProSe Application ID sent by the UE in step 1 indicates another local PLMN in the same country then steps 3-6 are executed, otherwise steps 5-6 only: 

3. The ProSe Function in HPLMN shall contact other local PLMNs in the same country in order to resolve the ProSe Application ID Name(s) to mask(s) that corresponds to this ProSe Application ID Name. The request shall also include the UE identity information e.g. IMSI or MSISDN in order to allow the ProSe Function in local PLMN to perform charging.

4. The ProSe Function of the local PLMN returns the related mask(s) and the corresponding TTL for each.

5. The ProSe Function in the HPLMN shall respond with a Discovery Response (Discovery Filter(s), Filter id) message. The Discovery Filter(s) consists of the ProSe Application mask(s). The Discovery Filter(s) include the TTL(s). The TTL(s) in the Discovery Filter(s) indicates for how long the Discovery Filter(s) is going to be valid. 

NOTE 2: 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.

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.


5.3.3.4
Monitor request (roaming)
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Figure 5.3.3.4-1: Monitor request procedure (roaming)

1. The UE is configured using offline mechanisms with the tree 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. 

2. If the UE is authorised to monitor in at least one PLMN (in the country it is in) 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 identity) message for monitoring. The ProSe Application ID(s) indicate what the UE is interested to monitor and they consist a subset of the tree data structure of the PLMN. The UE Identity identifies the UE subscription and can be the e.g. IMSI or MSISDN. The application identity represents a unique identifier of the application that has triggered the discovery request. This request is always sent to the ProSe Function in HPLMN.

NOTE 1: 
The application identity uniquely identifies the application itself. All common mobile operating systems have namespaces that identify the applications within this operating system. 

Editor's Note: It is up to stage-3 to determine whether for the application identity the operating specific identity would suffice or a namespace needs to be defined by 3GPP that will be common across all operating systems.

Editor's Note: The mechanism to establish a secure connection between the UE and the ProSe Function will be defined by SA WG3.
3. If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and 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.

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 steps 5-6 only: 

4. The ProSe Function in HPLMN shall contact 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 mask(s). The request shall also include the UE identity information e.g. IMSI or MSISDN in order to allow the ProSe Function in local PLMN to perform charging.

5. The ProSe Function of the other PLMN returns the related ProSe Application mask(s) and the corresponding TTL for each. It also includes the PLMN id of the PLMN that the "announcing UE" is registered (if roaming). 

6. The ProSe Function in the HPLMN responds with a Discovery Response (Discovery Filter(s), Filter id) message. The Discovery Filter(s) consists of the ProSe Application mask(s). The Discovery Filter(s) include the TTL. The TTL(s) in the Discovery Filter(s) indicates for how long the Discovery Filter(s) is going to be valid.

NOTE 2: 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.

7. 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.


>>>>Third change (new text)<<<<
5.x
ProSe impacts to EPC procedures
5.x.1
E-UTRAN attach procedure for ProSe-enabled UEs

E-UTRAN attach for ProSe enabled UE is performed as defined in TS 23.401 [5] with the following additions:

-
ProSe enabled UE includes the ProSe capability indication as part of the "UE Network Capability" or "MS Network Capability" in the Attach Request message. MME stores this information for ProSe operation. ProSe capability can indicate whether the UE is capable of supporting direct discovery, direct communication and act as a ProSe UE-to-Network Relay.
-
MME may include a "ProSe authorised" indication in the S1 AP Initial Context Setup Request, meaning that the UE is authorised to use ProSe, if the MME is configured to indicate "ProSe authorised" to E-UTRAN.
5.x.2
Service Request procedures for ProSe-enabled UEs

Service Request procedures for ProSe enabled UE are performed as defined in TS 23.401 [5] with the following additions:

-
MME may include a "ProSe authorised" indication in the S1 AP Initial Context Setup Request, meaning that the UE is authorised to use ProSe, if the MME is configured to indicate "ProSe authorised" to E-UTRAN.
5.x.3
PS Handover procedures for ProSe-enabled UEs

Intra-E-UTRAN S1-based handover procedures for ProSe-enabled UE are performed as defined in TS 23.401 [5] with the following additions:

-
The target MME includes a "ProSe authorised" indication in the S1-AP Handover Request message, meaning that the UE is authorised to use ProSe.

For X2-based handover, the source eNodeB includes a "ProSe authorised" indication in the X2-AP Handover Request message to the target eNodeB.

>>>>End of new text<<<<
3GPP

SA WG2 TD


_1452030435.vsd
UE


ProSe
Function


HSS


1. Discovery Req. (ProSe App. ID, UE Identity, command=announce, application identity)


2.Discovery Auth


3. Discovery Resp. (ProSe App. Code, discovery key, validity timer)


HPLMN


4. Radio Resource Allocation


0. ProSe App. ID configuration



_1452518531.vsd
Tx UE


eNB


2. AUTONOMOUS RESOURCE SELECTION 


1. SIB: DISCOVERY RESOURCE POOL INFORMATION 


3. DISCOVERY SIGNAL TRANSMISSION



_1452518793.vsd
Tx UE


eNB


3. D2D DISCOVERY RESOURCE REQUEST


4. D2D DISCOVERY RESOURCE RESPONSE
(RESOURCE ALLOCATION WITHING RESOURCE POOL)


2. RRC CONNECTION SETUP


1. SIB: DISCOVERY RESOURCE POOL INFORMATION 


5. DISCOVERY SIGNAL TRANSMISSION
(IN ASSIGNED RESOURCE)



_1452030733.vsd
UE


ProSe
Function


HSS


1. Discovery Req. (ProSe App. IDs, UE Identity, command=monitor, application identity)


2.Discovery Auth (PLMN ids)


5. Discovery Resp. (Discovery filter)


HPLMN


ProSe
Function(s)


Other PLMNs


3. Monitor Req. (ProSe App. ID name, UE identity information, command=monitor)


4. Monitor Resp. (ProSe App. ID code/mask)


6. Radio Resource Allocation


0. ProSe App. ID configuration



_1452030825.vsd
UE


ProSe
Function


HSS


1. Discovery Req. (ProSe App. IDs, UE Identity, command=monitor, application identity)


2.Discovery Auth (PLMN ids)



_1452030696.vsd
UE


ProSe
Function


HSS


1. Discovery Req. (ProSe App. ID, UE Identity, command=announce, application identity)


2.Discovery Auth



_1448186638.vsd
UE


ProSe APP


LTE-Uu


E-UTRAN


UE


ProSe APP


EPC


S1


SGi


ProSe Function


PC4


PC2


PC5


PC3


ProSe Function


PC3


ProSe APP Server


HSS


PC3


ProSe Function


PC7


Local PLMN


PC2


PC1


PC7


PC4


VPLMN


HPLMN



_1448274396.vsd
UE


ProSe APP


LTE-Uu


E-UTRAN


EPC


S1


SGi


PC4


ProSe Function


PC3


ProSe Function


ProSe APP Server


PC6


UE


ProSe APP


PC3


PC5


PC1


HSS


PC4


PC2


Local PLMN


HPLMN



_1448182020.vsd
UE


ProSe APP


E-UTRAN


LTE-Uu


UE


ProSe APP


EPC


S1


ProSe APP Server


SGi


ProSe Function


PC4


PC2


PC5


LTE-Uu


PC3


PC1



