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1. Introduction

This paper provides evaluation of proposed solutions for requesting V2XP, ProSeP or both during registration and proposes a way forward.
2. Discussion
2.1 Proposed solutions and their high level principles.

Note that this is just a highlevel description and only based on TS 24.501 CRs while there are CRs to other spces.
The proposed solutions for requesting V2XP, ProSeP or both during registration and their high level principles are summarized in Table 1 below.

Table 1. Proposed solutions and their high level principles
	Proposed solutions
	Summary

	Alternative-1 (C1-224855, C1-224856, C1-224857) from Ericsson
	In order to request V2XP, ProSeP or both during registration:
1) if the UE state indication procedure needs to be performed during registration, the requested UE policies are indicated in the Requested UE policies IE of the UE STATE INDICATION message sent in REGISTRATION REQUEST. 
2) if the UE state indication procedure does not need to be performed during registration, the requested UE policies are indicated in the Requested UE policies IE of the UE POLICY PROVISIONING REQUEST message sent in REGISTRATION REQUEST. 
The requested UE policies are provided in MANAGE UE POLICY COMMAND with the same PTI as the PTI of the UE STATE INDICATION or UE POLICY PROVISIONING REQUEST message.

	Alternative-2 (C1-223989, C1-224211) from Huaawei
	In order to request V2XP, ProSeP or both during registration:
1) if the UE state indication procedure needs to be performed during registration, the requested UE policies are indicated in the Requested UE policies IE of the UE POLICY PROVISIONING REQUEST message which is sent together with UE STATE INDICATION message in REGISTRATION REQUEST. The UE POLICY PROVISIONING REQUEST message is provided in the Additional payload container IE.
2) if the UE state indication procedure does not need to be performed during registration, the requested UE policies are indicated in the Requested UE policies IE of the UE POLICY PROVISIONING REQUEST message sent in REGISTRATION REQUEST. The UE POLICY PROVISIONING REQUEST message is provided in the Additional payload container IE. 
The requested UE policies are provided in MANAGE UE POLICY COMMAND with the same PTI as the PTI of the UE POLICY PROVISIONING REQUEST message.

	Alternative-3 (C1-224097) from Lenovo
	In order to request V2XP, ProSeP or both during registration, the requested UE policies are indicated in the Requested UE policies IE of the UE STATE INDICATION message sent in REGISTRATION REQUEST. The requested UE policies are provided in MANAGE UE POLICY COMMAND with the same PTI as the PTI of the UE STATE INDICATION message. UE STATE INDICATION message can be rejected using UE POLICY PROVISIONING REJECT.
AMF informs the UE about network's support for V2XP, ProSeP or both. If the AMF does not inform the UE that the network supports V2XP (or ProSe), "the UE shall not re-request the PCF to manage V2XP (or ProSeP) after the first expiry of the timer T5040 as described in 3GPP TS 24.587 [19B], if the UE has not received MANAGE UE POLICY COMMAND message or UE POLICY PROVISIONING REJECT message".

	Alternative-4 (C1-223477) from Lenovo
	In order to request V2XP, ProSeP or both during registration:
1) if the UE state indication procedure needs to be performed during registration, the requested UE policies are indicated in the Requested UE policies IE of the UE POLICY PROVISIONING REQUEST message which is sent together with UE STATE INDICATION message in REGISTRATION REQUEST, using Payload container of "Multiple payloads" Payload container type. The requested UE policies are provided in MANAGE UE POLICY COMMAND with the same PTI as the PTI of the UE POLICY PROVISIONING REQUEST message.
2) if the UE state indication procedure does not need to be performed during registration, it is not stated how the the requested UE policies are obtained.


2.2 Evaluation of proposed solutions
The evaluation of proposed solutions is shown in Table 2 below.

Table 2. Evaluation of proposed solutions
	Proposed solutions
	Pros.
	Cons.

	Alternative-1 (C1-224855, C1-224856, C1-224857) from Ericsson
	
+ backward compatible

Yes, as all other alternatives.
+ aligned with SA2 LS S2-2201294 stating:

--------------

Therefore, there is no expectation that the PCF will generate two separate MANAGE UE POLICY COMMAND messages to the UE. Rather, the PCF will determine the policies to be provisioned taking into consideration of the indications received within the same UE Policy Container.
--------------

Actually this is also applicable to other alternatives as note the reply SA2 LS says “no expectation”. One or two are possible.
+ when the UE has UE policy sections stored for the HPLMN or the RPLMN and requests V2XP, ProSeP, or both, the UE sends only one UPDS message (UE STATE INDICATION). The PCF can send one MANAGE UE POLICY COMMAND containing UE policy sections of URSP, ANDSP, V2XP and ProSeP (as requested by SA2 in SA2 LS S2-2201294 stating "Therefore, there is no expectation that the PCF will generate two separate MANAGE UE POLICY COMMAND messages to the UE.") based on one UPDS message only (UE STATE INDICATION) received from the UE.
Well this can be say for other alternatives too as one or two are possible.
	- impacted entities: UE, PCF.
- not aligned with existing stage 2 requirements in Rel-17 TS 23.287 clause 6.2.2 and TS 23.304 clause 6.2.2 which indicates that Rel-17 as per Rel-16 uses the V2X UE Policy Provisioning Request message. Quotations of those clauses also in SA2 reply LS in S2-2201294/C1-222531!

Also, not preferred way proposed in the SA2 reply LS.
- V2XP/ProSeP request is not always/exclusively conveyed via the dedicated UE POLICY PROVISIONING REQUEST that was defined for that purpose ( Not aligned with the current design and 3GPP Rel-16.
- requires the UE and the PCF to change design and implementation as from Rel-16 is in fact the V2X UE Policy Provisioning Request/UE POLICY PROVISIONING REQUEST message the one used for policies (V2XP see TS 23.287 and TS 24.587).

- the UE STATE INDICATION message is impacted design, implemented and tested from Rel-15 while there is no need to do so! See alternative from Lenovo solution 2 and Huawei.

- This alternative unnecessarily forces to have two messages for the very same purpose! This is not good design at all. The UE will need to use two different decoding/encoding functions for the same purpose in two different procedures! (NAS transport and Registration procedures).


	Alternative-2 (C1-223989, C1-224211) from H.....
	+ backward compatible
+ align with stage 2 requirements in Rel-17 TS 23.287 clause 6.2.2 and TS 23.304 clause 6.2.2 which indicates that Rel-17 as per Rel-16 uses the V2X UE Policy Provisioning Request message. Quotations of those clauses also in SA2 reply LS in S2-2201294/C1-222531!

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].”
Clearly, seeing the above SA2 indicates a preference and SA2 further provides the stage 2 requirements to CT1 for both V2XP and ProSeP.
SA2 also indicates at the end of their reply LS, quote:

The exact encoding of the indication within the UE Policy Container is up to CT1 to decide, e.g. whether UE STATE INDICATION and the UE POLICY PROVISIONING REQUEST indications can be merged.
So how (the encoding of) the UE policy container IE is defined it is up to CT1 (as usual being CT1 the protocol experts). The SA2 reply LS indicates that CT1 can decide otherwise regarding encoding by means of a simple example and use of whether “e.g. whether” (which means yes or not). So, just an example is provided for information that the indications provided by both messages (i.e., the UE STATE INDICATION message and the UE POLICY PROVISIONING REQUEST message) could be merged. Being an example, other possibilities are also possible. Alternative 1 BTW is not merging but V2XP/ProSeP request is not always/exclusively conveyed via the dedicated UE POLICY PROVISIONING REQUEST that was defined for that purpose.
+ V2XP/ProSeP request continues to be always and exclusively conveyed via the dedicated UE POLICY PROVISIONING REQUEST that was defined for that purpose ( Aligned with the current design introduced in Rel-16.

+ the UE STATE INDICATION message is not impacted so design, implementation and testing of this message introduced from day one (Rel-15).
	- impacted entities: UE, PCF, AMF
The UE/AMF impact is to encode/decode two new values of two existing IEs which were defined already in Rel-15 so actually are existing not new IEs (i.e., Payload container IE in 9.11.3.39 of Rel-15 TS 24.501 and Payload container type IE f Rel-16 TS 24.501).
- not aligned with stage-2 as Npcf_UEPolicyControl Create Request sent as part of UE Policy Association Establishment in 23.502 4.16.11 step 2 expects to carry one UE Policy Container only, while in alternative-2 AMF needs to send two UE policy containers received from the UE (one containing UE STATE INDICATION and one containing UE POLICY PROVISIONING REQUEST). 
Not! This is incorrect. Firstly it is aligned with stage 2 as proved. Secondly, the same UE policy container attribute can be used to convey either the UE STATE INDICATION, the UE POLICY PROVISIONING REQUEST or both. Therefore, there is no need to have two attributes. Please, keep in mind that this is HTTP, not NAS. The UE policy container attribute is defined to be encoded as "Bytes", which is hence open for any sequence of bytes.
- solution requires changes of N15 and AMF and PCF, to enable transport of two UE policy containers via N15.

Incorrect as explained above.
NOTE: In May CT1 meeting, it was suggested that AMF can place two UDPS messages from the two UE Policy Containers received from the UE, into the 
UePolicyRequest as specified in TS 29.525. However, this would require to specify a new coding of UePolicyRequest 
enabling the PCF to determine the end of the 1st UPDS message and the beginning of 2nd UPDS message. Without such new coding, PCF would decode the 2nd UPDS message as unknown IEs of 1st UPDS message.
Why? It seems that Ericsson? has not implemented “multiple payloads” type even if mandatory from Rel-15 TS 24.501. But this has been implemented, tested and deployed in commercial operation and works as it is mandatory including in the NAS transport procedures, The start and end of each message is defined in CT1 specification Annex D of TS 24.501. There is no possibility to decode wrong. Note that PTI is unique per each message and different and each optional IE start with IEI value which is also unique for identification as per any other NAS message. There is no chance for the PCF to make mistakes. Furthermore, if any of those unknown IEs happen to be with comprehension required, 1st UPDS message would be discarded.
Please also note that TS 29.525 Rel-17 enables to contain one UPDS message only, ""UE STATE INDICATION" message content, as defined in Table D.5.4.1.1 of 3GPP TS 24.501 [15] or "UE POLICY PROVISIONING REQUEST" message content, as defined in clause 7.2.1.1 of 3GPP TS 24.587 [24]."
This is no issue as it can be updated with no problems and there is no impacts to Rel-16 as explained above. The messages encoding is clearly defined, which does not leave roam for errors and it is deployed and works in commercial operation. Some network vendor  seems not to have implemented this for their customers.
- not aligned with SA2 LS S2-2201294 stating:

--------------

Therefore, there is no expectation that the PCF will generate two separate MANAGE UE POLICY COMMAND messages to the UE. Rather, the PCF will determine the policies to be provisioned taking into consideration of the indications received within the same UE Policy Container.
--------------

Incorrect, Huawei and Lenovo’s solutions are all aligned with stage 2 requirements as proved before. As for the reply LS quotation above: 

The truth is that what SA2 reply LS says:

https://www.3gpp.org/ftp/tsg_ct/WG1_mm-cc-sm_ex-CN1/TSGC1_135e/Docs/C1-222531.zip
Therefore, there is no expectation that the PCF will generate two separate MANAGE UE POLICY COMMAND messages to the UE. Rather, the PCF will determine the policies to be provisioned taking into consideration of the indications received within the same UE Policy Container.  Note that the PCF may still send V2xP or ProSeP to the UE under the conditions described in TS 23.287 17.2.0 or TS 23.304 clause 6.2.2.

So there could be one or two messages send by the PCF (“there is no expectation” and “Note that the PCF may still send V2xP or ProSeP to the UE under the conditions described in TS 23.287 17.2.0 or TS 23.304 clause 6.2.2”) while one is sufficient if both UE messages comes together (the UE STATE INDICATION message and the UE POLICY PROVISIONING REQUEST message).

- when the UE has UE policy sections stored for the HPLMN or the RPLMN and requests V2XP, ProSeP, or both, in order to achieve that the PCF can send one MANAGE UE POLICY COMMAND containing UE policy sections of URSP, ANDSP, V2XP and ProSeP (as requested by SA2 in SA2 LS S2-2201294 stating "Therefore, there is no expectation that the PCF will generate two separate MANAGE UE POLICY COMMAND messages to the UE."), PCF needs to act based on two UPDS messages (UE STATE INDICATION, UE POLICY PROVISIONING REQUEST) received from the UE. This is more complex than acting on solely one UPDS message received from the UE, as in Alternative-1.
See previous comment.


	Alternative-3 (C1-224097) from Lenovo
	+ aligned with SA2 LS S2-2201294 stating:

--------------

Therefore, there is no expectation that the PCF will generate two separate MANAGE UE POLICY COMMAND messages to the UE. Rather, the PCF will determine the policies to be provisioned taking into consideration of the indications received within the same UE Policy Container.
--------------

+ when the UE has UE policy sections stored for the HPLMN or the RPLMN and requests V2XP, ProSeP, or both, the UE sends only one UPDS message (UE STATE INDICATION). The PCF can send one MANAGE UE POLICY COMMAND containing UE policy sections of URSP, ANDSP, V2XP and ProSeP (as requested by SA2 in SA2 LS S2-2201294 stating "Therefore, there is no expectation that the PCF will generate two separate MANAGE UE POLICY COMMAND messages to the UE.") based on one UPDS message only (UE STATE INDICATION) received from the UE.

	- impacted entities: UE, PCF, AMF

- UE compliant to Rel-17 unable to request V2XP from Rel-16 only network, since Rel-16 AMF does not inform the UE about network's support for V2XP, ProSeP or both and Rel-16 PCF will not provide MANAGE UE POLICY COMMAND or UE POLICY PROVISIONING REJECT with the same PTI as the UE STATE INDICATION (and thus T5040 will not be stopped).
- when the UE has no UE policy sections stored for the HPLMN or RPLMN, not clear how to send UE STATE INDICATION message since UE STATE INDICATION message contains UPSI list IE with at least one UPSI of UE policy sections stored for the HPLMN or RPLMN.
- requires AMF to indicate network capabilities related to UE policies while the AMF solely provides transport of UPDS messages. If such capabilities are needed, such capabilities should be indicated by PCF in a UPDS message.


	Alternative-4 (C1-223477) from Lenovo
	
	- impacted entities: UE, PCF, AMF

- backward incompatible - CP-190209 states "In order to prevent such forwarding of the Payload container IE to an incorrect network entity by an AMF compliant to TS 24.501 v15.2.1, the Payload container type IE in REGISTRATION REQUEST needs to be set to "UE policy container" every time is included in the message in Rel-15. This does not prevent allowing the Paylod container type IE to be set to other values in future releases, provided a way for the UE to determine if the serving AMF supports these new values for a Payload container type IE in a REGISTRATION REQUEST message is specified." and this has not been achieved.
- not aligned with stage-2 as Npcf_UEPolicyControl Create Request sent as part of UE Policy Association Establishment in 23.502 4.16.11 step 2 expects to carry one UE Policy Container only, while in alternative-2 AMF needs to send two UE policy containers received from the UE (one containing UE STATE INDICATION and one containing UE POLICY PROVISIONING REQUEST). 
- solution requires changes of N15 and AMF and PCF, to enable transport of two UE policy containers via N15.

NOTE: In May CT1 meeting, it was suggested that AMF can place two UDPS messages from the two UE Policy Containers received from the UE, into the 
UePolicyRequest as specified in TS 29.525. However, this would require to specify a new coding of UePolicyRequest 
enabling the PCF to determine the end of the 1st UPDS message and the beginning of 2nd UPDS message. Without such new coding, PCF would decode the 2nd UPDS message as unknown IEs of 1st UPDS message. Furthermore, if any of those unknown IEs happen to be with comprehension required, 1st UPDS message would be discarded.
Please also note that TS 29.525 Rel-17 enables to contain one UPDS message only, ""UE STATE INDICATION" message content, as defined in Table D.5.4.1.1 of 3GPP TS 24.501 [15] or "UE POLICY PROVISIONING REQUEST" message content, as defined in clause 7.2.1.1 of 3GPP TS 24.587 [24]."
- not aligned with SA2 LS S2-2201294 stating:

--------------

Therefore, there is no expectation that the PCF will generate two separate MANAGE UE POLICY COMMAND messages to the UE. Rather, the PCF will determine the policies to be provisioned taking into consideration of the indications received within the same UE Policy Container.
--------------

- when the UE has UE policy sections stored for the HPLMN or the RPLMN and requests V2XP, ProSeP, or both, in order to achieve that the PCF can send one MANAGE UE POLICY COMMAND containing UE policy sections of URSP, ANDSP, V2XP and ProSeP (as requested by SA2 in SA2 LS S2-2201294), PCF needs to act based on two UPDS messages (UE STATE INDICATION, UE POLICY PROVISIONING REQUEST) received from the UE. This is more complex than acting on solely one UPDS message received from the UE, as in Alternative-1.



2.3 Proposal
Based on the evaluation in Table 2, one can see that:

· Alternative-1 impacts least amount of entities and requires only one UDPS message.
· Alternative-2 requires unnecessary impact on AMF, requires two UDPS messages, requires changes of protocol used between AMF and PCF.
· Alternative-3 is superset of Alternative-1, but the part of Alternative-3 not available in Alternative-1 has negative consequencies for a Rel-17 UE interworking with Rel-16 network.
· Alternative-4 is has interoperability issues when the AMF is compliant to 24.501 v15.2.1 only, requires two UDPS messages, requires changes of protocol used between AMF and PCF.
Proposal#1: Adopt alternative-1 as base.
In alternative-3, it is proposed that the AMF can inform the UE about network's capabilities for V2XP, ProSeP or both in REGISTRATION ACCEPT, so that the UE refrains from requesting UE policies which would not be provided by the network. Currently, if the UE does not have V2XP, ProSeP or both, there is no restriction how often the UE can request V2XP, ProSeP or both and the UE can do so repeatedly. Thus, specifying means enabling network to ensure that UE refrains from requesting UE policies not available for requesting in the network, can be advantageous. However, it would be better to specify such signalling using UPDS layer, as handling related to UE policies so far impacts solely the UE and the PCF and AMF has no knowledge of UE policies. This issue seems to be indepedent from requesting V2XP, ProSeP or both during registration. A possible solution is in C1-224858.
Proposal#2: Discuss whether there is any advantage in specifying means enabling network to ensure that UE refrains from requesting UE policies not available in network for requesting. If there is an advantage, this should be specified using UPDS message(s).
3 Conclusion and proposal
This paper has provided the evaluation on all proposed solutions.
Based on the evaluation, following proposals are provided:
Proposal#1: Adopt alternative-1 as base.

Proposal#2: Discuss whether there is any advantage in specifying means enabling network to ensure that UE refrains from requesting UE policies not available in network for requesting. If there is an advantage, this should be specified using UPDS message(s).
