SA WG2 Temporary Document

Page 6

SA WG2 Meeting #139E
S2-2003784r02
Elbonia, 01 – 12 June 2020


Source:
Samsung, Huawei?, HiSilicon?, Apple
Title:
KI#5, Sol #12: Update to Policy based network-assisted Path Selection
Document for:
Approval
Agenda Item:
8.8
Work Item / Release:
FS_5G_ProSe / Rel-17
Abstract of the contribution: This contribution proposes an update to Key Issue #5, solution #12 to support network-assisted Path Selection for FS_5G_ProSe studies in Rel-17.
1. Background 
3GPP SA2 #136-AH has agreed on a solution (Sol #12) for KI#5 for “Policy based network-assisted Path Selection”. There are open issue that have been captured to Editor’s notes and are discussion below, by proposing specific updates to Solution #12.
In this paper, we elaborate further some of the steps of the procedure and propose some changes to the related figure within the TR23.752. In particular, we address EN related to co-location of SM PCF and UE Policy PCF and EN related to detailed procedure on RAN notification. Furthermore, an extra step is defined to leverage analytics data that ProSe AF may have access to (e.g. on QoS sustainability) as also defined in clause 5.4.5.2, TS23.287 for V2X Application Servers.
According to the agreed solution #12, the UE, assisted by network provided policy rules, selects a path for direct communication. The policy rules can indicate: a) Path preference: indicates the preferred path (i.e. PC5 path or Uu path) for the matching traffic and b) Traffic descriptor: Application descriptors (type of service, QoS Class cast type), Location info. The path selection policy/parameters is one component of URSP (UE Route Selection Policy).
The different Editor’s note are analysed and discussed below.
	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).

Editor's note: How the UE uses the path selection policy rules is FFS.


According to solution #12, the Path preference of a policy rule includes the following five options:

1. only the PC5 path shall be used;

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

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

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

5. no preference.

For options 1 and 2, the UE can select only the path described at the policy rules for the corresponding traffic descriptor (i.e., location type of Service etc.). For options 3, 4 and 5 the UE can finally select between the PC5 path or Uu path, using different type of information that could locally available or by the network side to help a more efficient selection e.g., 

· local PC5 measurements of the UE (e.g., CBR) versus Uu indications;

· Analytics information for user data congestion that could be requested by the UE from the NWDAF (i.e., procedure of Nnwdaf_AnalyticsInfo_Request that a NF sends to NWDAF, defined in TS 23.288, section 6.8);

· QoS sustainability information (TS 23.288, section 6.9).

Proposal 1: In case the policy rules indicate that either PC5 or Uu path could be selected (with or without suggestion by the network) then the UE can use the information available at the UE and/or information provided by the network (e.g., statistics) to select the appropriate path at specific location and for a specific service.

	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

Editor's note: Details of the type of service are FFS.


The “type of service” can include any type or category of service that has been agreed in SA1 TS 22.186 (e.g., advanced driving, Sensor sharing). For the “type of service” the encoding, proposed in TS 24.526, for the UE policy part contents (i.e., Traffic descriptor component), including a URSP rule could be reused:

· “For "type of service/traffic class type", the traffic descriptor component value field shall be encoded as a sequence of a one octet type-of-service/traffic class field and a one octet type-of-service/traffic class mask field. The type-of-service/traffic class field shall be transmitted first.”
Proposal 2: The definition of type of service could reuse the encoding proposed in n TS 24.526, for the UE policy part contents (i.e., Traffic descriptor component), including a URSP rule. The “type service” shall start with the categories and the types of services/scenarios agreed in SA1 (TS 22.186).

	2.
NG RAN-level ProSe policy will be delivered (as N2 message). If 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 PCF. PCF may utilise the notification information in updating the policy rules (incl. path selection policy/ parameters) composed in Step 1 for all related UEs.

Editor's note: Whether SM PCF and UE policy PCF need to be co-located is FFS.


According to step 2, for a GBR QoS Flow for which Notification control is enabled and for which NG-RAN determines that the QoS requirements cannot be fulfilled, the NG-RAN shall send a notification towards SMF that the QoS requirements can no longer be guaranteed and the SMF may forward the notification to the PCF. Based on this notification the PCF can trigger the update of the policy rules. The UE policy PCF is responsible to send updated policy rules to the UEs. From the above, it seems that that there is no need of SM PCF and UE policy PCF collocation.

Proposal 3: There is no reason for co-locating SM PCF and UE policy PCF. It is proposed to remove this Editor's Note.

	3.
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]). Path selection policy/parameters is one component of URSP (UE Route Selection Policy).

Editor's note: The PCF may update the communication path policy/parameters to the UE based on AF request or RAN notification and the detailed procedure description is FFS.


The update of path policies can be triggered due to change of static parameters (e.g., network capabilities) or due to more dynamic information (e.g., statistics for Uu load). For the dynamic case different options could be combined or complementary used for the updated of the policy rules of path selection. The PCF can update the path policy rules using as a triggering event one or more of the following options:

· QoS Notification Control from NG-RAN (as described in clause 5.7.2.4 in TS 23.501) can generate a notification towards PCF to indicate when the QoS can no longer (or can again) be guaranteed for a QoS Flow, during the lifetime of the QoS Flow.
· NWDAF analytics about Network Performance at specific location and/or time period that the ProSe AF and/ or PCF has subscribed to and/or

· AF request to update specific path selection policy rules
The frequency of policy rules update is an important aspect that should be taken into consideration in the design of the update procedure. A very frequent change of the policy rules or even changes that are based on temporary events (e.g., temporary QoS degradation) will not be beneficial, since it may lead to frequent path reselection processes, to increase of the signalling etc.
Proposal 4: The PCF decides to update the path selection policy rules using as a triggering event from one or more of the following options: RAN Notifications, NWDAF analytics to and/or AF request to update specific path selection policy rules.
Proposal 5: The 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, signaling increase etc.

	4.
The UE checks the received policy rules and selects the appropriate communication path (PC5 or Uu).

Editor's note: It is FFS how the UE handles path selection policy rules updates from the PCF after step 4.


The updated policy rules for path selection will be delivered to all UEs, using existing signalling (e.g., pcf_UEPolicyControl_UpdateNotify). An updated policy rule should not directly trigger ProSe applications to change an already selected path for an established service. 
Proposal 6: An update of policy rules should not affect an established path of a ProSe application. In case of path failure, QoS degradation or location change then the updated policy rules can be taken into account for a path re-selection process.
Based on the above observations and proposals, this paper proposes to address editor’s notes in Solution #12.
2. Text Proposal

It is proposed to update the following text within the TR23.752.   
*** Start of the 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 (e.g., PC5 CBR measurements) 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 SA2] or any other relevant network data analytics as defined in TS 23.288, e.g., user data congestion analytics in clause 6.8 in TS 23.288, QoS sustainability in clause 6.9 in TS 23.288 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.
ProSe configuration parameters may reside in of the following:

a)
provided by PCF or pushed by AF;

b)
configured in USIM;

c)
pre-configured in the UE;

d)
a combination of either a), b) or c).

ProSe configuration parameters provided by PCF/AF take precedence over ProSe configuration parameters configured in USIM. ProSe configuration parameters configured in USIM take precedence over ProSe configuration parameters pre-configured in the UE.
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.

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 be 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 SA1 (TS 22.186).

-
the QoS class (e.g. 5QI, PQI); and/or

-
the transmission mode (cast type).

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

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).
6.12.1.1 
Parameters for communication over PC5 and Uu

1)
Timing Policy:

a)
a policy validity timer for the validity of the configuration parameters for communication over PC5;

b)
a keep alive timer for continuing communication between UE and UE to Network Relay;

c)
a backoff timer to ensure that there is no continuous switch between interfaces;

d)
a session validity timer for PC5 session, after timer expiry a new session has to be created;

e)
a privacy timer for privacy policies;

2)
Range Policy:

a)
a geographical validity area where the policy is valid;

b)
list of RATs/PLMNs in which the UE is authorized to use ProSe communication over PC5. Optionally, a UE can have policy validity within a particular RAN area, Tracking Area or Registration area;

c)
range in which UE can connect to proximity devices and initiate discovery;

d)
a signal threshold, which defines a minimum that is required to switch from Uu to PC5;

3) 
QoS mapping rules: 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. This may also include packet reliability rates, MFBR, GFBR and other QoS parameters for UE and RAN nodes.

4)
Service Policy:

a)
frequency to be used per geographical area for PC5 communication;

b)
service identifiers including mode of delivery (unicast, multicast, broadcast), emergency or relay service allowed in limited service;

c)
optionally, the policy may also define whether one or both of Model A and B are supported by the current session;

d)
authorization type (1:1, 1:many, relay application with optional service type like URLLC or IIoT services);

e)
optionally, the policy may also include whether data type IP or non-IP is supported, seamless or non-seamless offload allowed or SSC modes supported by the current session;

5)
List of one or more NSSAI or DNNs.
6.12.2
Procedures

6.12.2.1
Procedure for Direct Communication Path Selection
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Figure 6.12.2.1-1: high-level procedure for direct communication path selection
1.
Triggered by a ProSe AF request, the PCF composes ProSe policy for the UE. This may also include some NG RAN-level ProSe policy. This information is about how to detect expected QoS targets fulfilment status over the paths (e.g. via leveraging QoS Notification Control from NG-RAN). 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]. NG RAN-level ProSe policy will be delivered (as N2 message).
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.
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 co-located, 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]). Path selection policy/parameters is one component of URSP (UE Route Selection Policy).


NOTE : 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 (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, increase of signalling etc.

*** End of the change ***
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