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Abstract: This contribution adds Impacts on services, entities and interfaces to Solution #12.
1. Introduction/Discussion
In Solution #12 that addresses Key Issue #5 the UE assisted by network provided policy rules, selects a path for direct communication (either 5GC path via Uu or ProSe path via PC5). The path selection policy rules can also be updated. This contribution describes the impact on services, entities and interfaces of Solution #12.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.752.
* * * * First change * * * *

6.12
Solution #12: Policy based network-assisted Path Selection
6.12.1
Description

This solution addresses Key Issue #5 for the case without Relay. In this solution, the UE, assisted by network provided policy rules, selects a path for direct communication (either 5GC path via Uu or ProSe path via PC5).

In case that policy rules provided by the network indicate that a specific path can be used (Uu path only or PC5 path only) then the UE shall select only the path described in the policy rules for the corresponding traffic descriptor (i.e., location type of Service etc.). In case the UE can select between the PC5 path and the Uu path then the UE can use different type of information that could be locally available or requested by the network side.

The path selection policy rules are determined by PCF based on AF request (e.g. based on topology formation or changes observed [criteria outside of the scope of SA WG2]) or any other relevant network data analytics as defined in TS 23.288 [24] e.g., user data congestion analytics in clause 6.8 in TS 23.288 [24], QoS sustainability in clause 6.9 in TS 23.288 [24] and/or using existing (R)AN notifications as defined in TS 23.501 [6] (e.g. on expected QoS targets fulfilments).

For this solution, it is required that the UE has registered with the HPLMN and acquired the policies from the PCF.

Specifically, the network can provide policy rules that could be used by the UE to determine the direct communication path. The policy rules can indicate:

-
Path preference: indicates the preferred path (i.e. PC5 path or Uu path) for the matching traffic

-
only the PC5 path shall be used;

-
only the Uu path shall be used (this does not apply to unlicensed spectrum);

-
PC5 path preferred, where the UE can choose between the PC5 path or Uu path;

-
Uu path preferred, where the UE can choose between the PC5 path or Uu path;

-
no preference.

For path selection policy rules, UE may follow the same priority order as specified in clause 5.1.1, TS 23.287 [5] for V2X communications.
The policy rules that the network provides could associate the communication path with:

-
Traffic descriptor that can consist of one or several of the following:

-
Application descriptors; or

-
the type of service; and/or

NOTE:
The type of service can reuse the encoding proposed in TS 24.526, for the UE policy part contents (i.e., Traffic descriptor component), including a URSP rule. The list of type services can start with categories and types of services/scenarios agreed in SA WG1 (TS 22.186 [19]).
-
the QoS class (e.g. 5QI, PQI) and/or QoS mapping rules; and/or
-
each PC5 QoS mapping rule may have service identifiers and application requirements. PC5 QoS parameters can be re-used as specified in TS 23.287 [5] clause 5.4.2.
 -
the transmission mode (cast type).

 -
(over Uu) List of one or more NSSAI(s) or DNN(s).

-
a policy validity timer, indicating the expiration time of the policy/parameter;

-
Location information: the UE location where the policy rules are applicable.

-
Radio parameters (if applicable) as specified in TS 23.287 [5] clause 5.1.2.1;
-
a signal threshold, which defines a minimum that is required to select PC5 interface. If PC5 interface has better signal than threshold, UE can select PC5;

Different locations may have different rules (e.g. due to different network capabilities at specific regions).

The generated policy rules can be modified by the network (e.g. based on AF request).

6.12.2
Procedures

6.12.2.1
Procedure for Direct Communication Path Selection
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5. Path Selection

1. Composition and Provisioning of ProSe Policy

4. UE Policy Delivery, defined in clause 4.2.4.3 of 23.502

2b. QNC Status Update

2c. NWDAF-assisted Status Updtate

2a. RAN Notification

3. Policy Rules Update

NWDAF


Figure 6.12.2.1-1: high-level procedure for direct communication path selection
1.
Triggered by a ProSe AF request, the UE policy PCF composes ProSe policy for the UE. The SM PCF may set the QoS Notification Control parameter in the PCC rule as defined in TS 23.501 [6] clause 5.7.2.4. This information is about how to detect expected QoS targets fulfilment status over the Uu path (e.g. via leveraging QoS Notification Control from NG-RAN as defined in TS 23.501 [6] clause 5.7.2.4). The PCF provides the path selection Policy/parameters for Proximity Services to the UE by using the procedure as defined in clause 4.2.4.3 in TS 23.502 [8].

NOTE 1:
The QoS Flow(s) related to QNC needs to be added to the PDU Session for the UE before step 1.
2a.
The ProSe AF may subscribe to QNC from the SM PCF to receive notification on QoS fulfilment Status. If the NG RAN detects all QoS requirements cannot be fulfilled for one or more QoS Flows when requested by SMF for such notification, it may generate a notification towards the SM PCF. The ProSe AF will also be notified based on the subscription to the SM PCF.

2b.
The ProSe AF can forward QNC Status update to the UE Policy PCF. The UE Policy PCF may utilise the notification information in updating the UE policy rules (incl. path selection policy/ parameters) composed in Step 1 for all related UEs.
Editor's note:
New Interaction between AF and UE policy PCF is FFS.
Editor's note:
In addition to new interaction between AF and UE policy PCF, whether there is other mechanism to communicate the QNC status to the UE policy PCF is FFS.

2c.
The Prose AF may subscribe to NWDAF to receive analytics notification (e.g. relevant to QoS sustainability for all UEs in an area of Interest). In that case, the ProSe AF can forward such analytics notification to the UE Policy PCF. The UE Policy PCF may utilise the notification information in updating the UE policy rules (incl. path selection policy/ parameters) composed in Step 1 for all related UEs.


If SM PCF and UE Policy PCF are the same, Steps 2a and 2b can be altered and UE policy PCF may directly receive QNC notifications.


In Step 2c, for certain analytics types that are supported, the PCF may directly subscribe to the NWDAF to receive analytics relevant to UE Policy (incl. path selection policy/ parameters).

3.
The PCF can define and update path policy rules using as a triggering event one or more of the options presented in step 2 that could be also complementary used.

4.
The PCF provides the path selection Policy/parameters for Proximity Services to the UE by using the procedure as defined in clause 4.2.4.3 "UE Configuration Update procedure for transparent UE Policy Delivery" in TS 23.502 [8]. The UE policy delivery procedure could be initiated by the PCF (as described in clause 6.2.2 in TS 23.287 [5]), by the UE (as described in clause 6.2.4 in TS 23.287 [5]), or by the AF (as described in clause 6.2.5 in TS 23.287 [5]).

NOTE 2:
RAN QoS Notification Procedure towards PCF for Uu is as defined in TS 23.501 [6].

Editor's note:
How and if RAN may detect expected QoS targets fulfilment status per path is subject to RAN WGs.
5.
The UE checks the received policy rules and selects the appropriate communication path (PC5 or Uu).

The PCF decides if an update of a path selection policy rule is necessary based on the triggering event of step 3. If the PCF decides to update the path selection policy rules then this can involve any part of a policy rule (e.g. Path preference, traffic descriptor, location information). PCF functionality for path selection policy rules update should assure that the UE policy rules are not updated too frequently to avoid triggering many reselection processes at the UE side, leading to increase of signalling etc.
6.12.3
Impacts on services, entities and interfaces

UE:
-
Support path selection using the provided policy rules

PCF:

-
Composition of path selection policy rules

-
Update path selection policy rules, based on RAN notifications and NWDAF analytics

-
Provisioning the path selection rules to the UE using the existing provisioning process

AF:

-
Composition of path selection policy rules

-
Update path selection policy rules, based on RAN notifications and NWDAF analytics
-
Deliver updated path selection policy rules to the PCF

* * * * End of changes * * * *
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