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Introduction

CT1 has been discussing about requesting V2X policies (V2XP) already in the context of the Rel-16 version of the 3GPP specifications. CT1 had a number of liaison exchanges with SA2 on the topic in Rel-16 and Rel-7, and for the latest including ProSe policies (ProSeP). CT1 decided not to pursue requesting V2XP during registration procedure either in Rel-16 or Rel-17. CT1 also decided not to pursue requesting V2XP, ProSeP or both during registration procedure in Rel-17.

This paper describes the history of the discussion on requesting V2XP, ProSeP or both during registration procedure as well as an analysis of how things work regarding provision or update of UE policy sections, and finally the present paper shows that there is no need of requesting V2XP, ProSeP or both during registration procedure as the systems works.

2
History and analysis
2.1
History of discussion
There has been lots of discussion on requesting V2XP, ProSeP or both during registration procedure.
All started by an LS sent by SA2 (see S2-2106697/C1-215540) received at CT1#132-e (October 2021) which asked CT1 two questions, quote:

[..]

During the discussion of S2-2105551 (Rel-17 5G_ProSe) and S2-2105553 (Rel-16 eV2XARC), SA2 realized that UE Policy Provisioning Request indication for V2XP and ProSeP is not included in the Registration Request message, which is not aligned with stage 2 specification.
SA2 would respectfully ask CT1 to clarify what was the technical reason for Rel-16 eV2X decision in stage 3 specification and requests feedback regarding their view on Rel-17 5G_ProSe for the same provisioning work. SA2 has developed Rel-17 5G_ProSe specification reusing Rel-16 eV2X features wherever possible and due to the stage 2 and stage 3 misalignment of Rel-16 eV2X, SA2 needs further input to complete the work. 

Observation 1: SA2 noticed that the UE POLICY PROVISIONING REQUEST message, which is used to request V2X policies (from Rel-16) and ProSeP (Rel-17) from the PCF, cannot be sent in the REGISTRATION REQUEST message already in Rel-16.
At CT1#132-e several proposals were available from different companies:

a)
CRs in C1-215825, C1-215826, C1-215845 (see [4]) from Nokia; this proposal includes the UE POLICIY PROVISIONING REQUEST in a new separate payload container in the REGISTRATION REQUEST message.  The UE STATE INDICATION message is already included in the REGISTRATION REQUEST message. So in this solution, one more payload container is added.

b)
CRs in C1-215626, C1-215625 (see [5]) from OPPO; this proposal changes the current payload container in REGISTRATION REQUEST message to ‘multiple payload’ and includes both the UE POLICY PROVISIONING REQUEST and the UE STATE INDICATION in the existing container. So in this solution the existing payload container is (re-)used to carry both messages.
c)
Though no CR was provided, during the electronic discussion one company (Ericsson) proposed to piggyback the contents of the UE POLICIY PROVISIONING REQUEST message inside the UE STATE INDICATION message which is to be included in the REGISTRATION REQUEST message.

d)
A draft reply LS was provided (see [6]) from CATT which proposed to indicate that, quote:

a)
If needed, the PCF always includes the latest V2X and/or ProSe policy to UE based on the service specific information from UDR during the registration regardless of UE’s request for it.
b)
UE has no the information of V2X and/or ProSe capability supported by network before registration, so including the request for certain V2X and/or ProSe policy is inefficient.

So CT1 concludes that including the request for certain V2X and/or ProSe policy during registration is neither necessary nor efficient.
Hence, CATT is in fact questioning the benefit of the SA2 solution and they indicate that it will complicate both the UE and the PCF handling. According to them, the PCF can send the policies to the UE without UE asking for it.
Discussion took place at CT1#132-e and in the end a reply LS to SA2 was approved by CT1 (in C1-216298 [2]) asking clarification to SA2, quote:

CT1 cannot come into a conclusion on this issue and would like to ask the following questions for clarification to SA2:

Q1) Whether the PCF shall include the latest V2X and/or ProSe policy to UE based on the service specific information from UDR when the UE includes UE STATE INDICATION in the Registration Request message regardless of UE POLICY PROVISIONING REQUEST.
If the answer to Q1) is "Yes", CT1 believes that the UE does not need to include "UE POLICY PROVISIONING REQUEST message" in the Registration Request message when the UE needs to send "UE STATE INDICATION message" to the PCF during the registration procedure. Because the "UE STATE INDICATION message" can trigger the PCF to provide the latest UE policies based on the service specific information including the latest V2X and/or ProSe policy to the UE.
Q2) If the answer to Q1) is "No", how PCF handles both UE STATE INDICATION message and UE POLICY PROVISIONING REQUEST message received at the same time of UE policy association establishment procedure, given that each of them may result into separate MANAGE UE POLICY COMMAND message sent to the UE.

If above aspects are clarified, CT1 can discuss whether to align with stage-2 requirement accordingly.
At CT1#135-e, SA2 provided reply to CT1 in S2-2201294/C1-222531 (see [3]) which is quite lengthy indicating that for the question 1 (Q1), quote:
SA2 Answers: 

Should be “No”, but CT1’s understanding of stage 2 design on the condition of PCF provisioning the V2XP or ProSeP is not aligned with stage 2 specification.
Based on SA2 design, in TS 23.503 clause 6.1.2.2.2, it is clearly stated that V2X Policy Provisioning Request and 5G ProSe Policy and Parameter Provisioning Request should be included in the UE Policy Container at initial Registration or the mobility Registration from EPS to 5GS, and then the PCF retrieves the list of PSIs and its content stored in the (H-)UDR for the UE (based on SUPI) during these procedures, but the PCF determines whether to send the V2XP or ProSeP to UE based on the indication received in the UE Policy Container (See yellow highlighted in below). 
[..]
As for the question 2 (Q2):

SA2 Answers: 

The answer is “No”, but CT1’s understanding on incurring two separate MANAGE UE POLICY COMMAND messages is not correct.
As described in TS 23.503, both the indication of ANDSP support (included in UE STATE INDICATION) and the indication of V2XP or ProSeP (included in UE POLICY PROVISIONING REQUST) are simultaneously included in UE Policy Container which is forwarded by AMF To the PCF in Npcf_UEPolicyControl Create Request. Please see TS 23.287 17.2.0 clause 6.2.2: “If the UE indicates the V2X Policy Provisioning Request in the UE Policy Container, the PCF determines whether to provision V2X Policy/parameters for V2X communication over PC5 reference point and/or V2X communication over Uu reference point to the UE, as specified in clause 6.1.2.2.2 of TS 23.503 [16], and the PCF provides the V2X Policy/parameters to the UE by using the procedure as defined in clause 4.2.4.3 of TS 23.502 [7].” and TS 23.304 17.1.1.clause 6.2.2: “If the UE indicates the 5G ProSe Policy Provisioning Request in the UE Policy Container, the PCF determines whether to provision 5G ProSe Policy/parameters to the UE, as specified in clause 6.1.2.2.2 of TS 23.503 [9], and the PCF provides the 5G ProSe Policy/parameters (see clause 5.1.2.1, clause 5.1.3.1 and clause 5.1.4.1) 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 [5].”
[..]
Additionally, at CT1#135-e one proposal was submitted:

a)
CRs in C1-222542, C1-2225433 (see [7]) from Ericsson; this proposal proposes to piggyback the contents of the UE POLICIY PROVISIONING REQUEST message inside the UE STATE INDICATION message which is to be included in the REGISTRATION REQUEST message. Also, the proposals changes the UE POLICIY PROVISIONING REQUEST message so that it can carry also the contents of the UE STATE INDICATION message. This solution modifies the semantic of the UE state indication procedure which originally was designed to report the UE's state by adding the Requested UE policies IE for requesting the UE policies for ProSe, V2X or both at the time of the UE's registration. The direct request for the policy modifies the signalling flow of the UE-requested state indication procedure, since two way communication between the UE and the PCF is now needed when requesting for policies.
Discussion continued at CT#136-e and CT1#137-e where new proposals were submitted apart from the one from Ericsson which revision was (re-)submitted:

a)
CR in C1-225699 (see [8]) from Lenovo called solution 1; this proposal similar to Ericsson’s [7]  proposes to piggyback the contents of the UE POLICIY PROVISIONING REQUEST message inside the UE STATE INDICATION message which is to be included in the REGISTRATION REQUEST message. However, this proposal does not change the UE POLICIY PROVISIONING REQUEST message. Also, this proposal creates a new timer stating at the time of UE registration and upon its expiration assumes that the PCF does not support the Requested UE policies IE in the UE STATE INDICATION message.
b)
CR in C1-225700 (see [9]) from Lenovo called solution 2; this proposal similar to OPPO’s [5] use the payload container type value to "Multiple payloads" to include two types of payloads; the UE STATE INDICATION message and the UE POLICY PROVISIONING REQUEST message. Note that this proposal does not change the UE POLICIY PROVISIONING REQUEST message.

c)
CR in C1-223938 (see [10]) from Huawei; this proposal proposes extend the Payload container information element so that the UE POLICY PROVISIONING REQUEST message could be transported using the existing Payload container type value "UE policy container" in the REGISTRATION REQUEST message together with a UE STATE INDICATION message if included.

d)
CR in C1-225381 (see [11]) from Huawei; this proposal proposes similar to Nokia’s [4] proposes to add a new Additional payload container IE in the REGISTRATION REQUEST message but also a new Additional payload container type IE in order to transport the UE POLICY PROVISIONING REQUEST message when this UE policy service message is required to be sent.
At CT1#137-e CT made a decision for Rel-17. Note that as for Rel-16 no change was also agreed by CT1, quote (see C1-225451 [62]):
CT1 has discussed the possible solutions to support that the UE requests for V2X policy and/or 5G ProSe policy during registration procedure, but cannot reach the consensus. Due to the time frame for Rel-17, CT1 will not pursue this V2X/ProSe policy request during registration procedure in Rel-17.
At CT1#138-e again CT1 discussed proposals but only to Rel-18 from Ericsson (see [12]) and Lenovo solution 1 (see [13]), Lenovo solution 2 [14]), and a new one from Ericsson called alternative 5 (see [15]) .

with Initially companies seem to agree to include the UE POLICY PROVISIONING REQUEST  in registration request, but could not conclude how to include them. Currently 3 solutions being discussed

a)
Nokia’s Solution :- Include UE POLICIY PROVISIONING REQUEST and UE STATE INDICATION as separate payload containers in registration request message.  UE STATE INDICATION is already included in registration request message as a payload container. So in this solution, one more payload container is added.

b)
Ericsson’s Solution: Include UE POLICY PROVISIONING REQUEST  inside UE STATE INDICATION (piggyback).

c)
Oppo’s solution: Change the current payload container in registration request to ‘multiple payload’ and include both UE POLICY PROVISIONING REQUEST and UE STATE INDICATION in the container. 

   Solution c) from Oppo seems to have support from vivo and ZTE so far.

  CATT is worried about the backward compatibility issues for all the solutions as changing an IE will not be backward compatible. 

   So CATT is in fact questioning the benefit of the SA2 solution and they think it will complicate both UE and PCF handling. According to them, PCF can send the policies to the UE without UE asking for it. Ericsson seem to agree with them .  Main reason for complication they are stating is that PCF responds to both UE STATE INDICATION and UE POLICY PROVISIONING REQUEST with a MANAGE POLICY COMMAND message (with different PTI)  and it needs additional handling  in AMF, PCF and UE with no real benefit. 

  So then Ericsson started to change mind and question why its needed for the UE to request it PCF separately in case of v2X/prose as the PCF  can provide any time they want to update the UE.
2.2
Analysis
At registration, the PCF have to provide the UE with UE policy sections of any UE policy type (including ANDSP, USRP, V2XP or ProSeP). Also note that the PCF already receives the UE’s ProSe/V2X capability information from the AMF. This information is enough for the PCF, taking PSI, subscription data and other policy into account, to decide to provide ProSeP and/or V2XP policy to the UE.
That is from day one of the 5GS (Rel-15 onwards), when the PCF receives a UE STATE INDICATION message the PCF, the PCF updates the UE policy sections towards the UE to the current ones existing in the network (see 3GPP TS 23.503). This includes all UE policies configured in the network so URPS, ANDSP, V2XP, ProSeP. Hence, at registration the PCF updates all UE policies. This means that there is no benefit of providing UE policy provisioning information in addition to the one from the UE state indication at registration.
Sending the UE policy provisioning information at registration is actually is unnecessary as if the PCF has UE policy sections for the UE, the PCF will provide them even without the UE policy provisioning information. Note that if there is no subscription about some UE policy section (e.g., V2X) in the UE subscription, the PCF cannot provide such UE policy section even if explicitly requested by the UE.
The UE policy provisioning procedure makes sense only when the UE has V2XP/ProSeP stored but the V2XP/ProSeP become invalid for some reason; in case of abnormal case that the network does not configure UE in time, such as the UE is deregistered when the subscription changes, or something very wrong occur in the UE, the UE-requested UE policy provisioning procedure is designed.

3
Conclusion

The authors of this paper provide history and an analysis on the topic of requesting V2XP and/or ProSeP during registration procedure.
CT1 has discussed lots of different proposals and decided not to do anything for Rel-16 and Rel-17. Still the discussion continues in Rel-18 but the point is whether there is any need of providing UE policy provisioning information at registration. The proposals complicated the design and implementation in both the UE and the PCF, and therefore it is important to consider the potential benefits.
As indicated in this paper, there is no real need for the introduction of requesting V2XP, ProSeP or both inside the registration procedure as the PCF has to always update the UE with all necessary UE policy sections.

There have been lots of complex proposals in CT1, like piggybacking the UE POLICY PROVISIONIN REQUEST message in the UE STATE INDICATION message. No real benefit compared to the complexity in both the UE and the network implementations. So not to do anything is the way forward.
There is no need to send it in the registration procedure, since he PCF already receives the UE’s ProSe/V2X capability information from the AMF. This information is enough for the PCF, taking PSI, subscription data and other policy into account, to decide to provide ProSeP and/or V2XP policy to the UE.

The PCF decides to provide the UE policies when necessary so the UE is actually able to get (latest) URSP without need of sending a UE STATE INDICATION message (or UE POLICY PROVISIONING REQUEST message for V2XP, ProSeP). This is similar to the discussion back in 2021 in CT1 for the stage 2 requirement for V2XP in Rel-16.
Doing nothing is an option as the system works, not only in Rel-16 and Rel-17 but also in Rel-18 as there is no need of updating all UE and PCF implementatios.
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