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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. 
DISC paper was updated based on TDocs submitted to Aug 2022 CT1 meeting. Changes in comparison to C1-224858 are indicated by MS Word change marks.
2. Discussion
2.1 Proposed solutions and their high level principles
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 (C1-224995, C1-224997) from H.....
	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 (C1-224753) from Lenovo
	



".
The UE includes Requested UE policies IE within the UE STATE INDICATION message to request policies provisioning such as V2XP/ProSeP. The UE also includes its capability for services such as ProSe. Due to the UE's capabilities for the services such as ProSe, the AMF attempts to locate network entities (including PCF) supporting the service by using the NF discovery or network configuration.
· If successful (which is the usual case): in the registration accept message, the AMF informs the UE about the network supported services such as ProSe. Since support for ProSe and modification of the UE-requested state indication procedure by adding the Requested UE policies IE are documented at the same time, the UE realizes that the Requested UE policies IE is not ignored by the PCF, thus the UE start the timer. Upon expiration of the timer if no response (MANAGE UE POLICY COMMAND message or MANAGE UE POLICY COMMAND REJECT message), the UE transmits the UE POLICY PROVISIONING REQUEST message. This is done 4 times and if no response, the UE ends the procedure.

· If not successful (which is the unusual case): in the registration accepts, the AMF informs the UE that the ProSe service is not supported. Thus the UE realizes that the PCF has ignore Requested UE policies IE. The UE ends the procedure and no timer is initiated. 

	Alternative-4 (C1-224754) 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) the UE-requested state indication procedure is performed during registration separately from the UE-requested policy provisioning procedure. The PCF is tuned to avoid the race condition and acts upon provisioning procedure once it obtains the UE's status information by the UE-requested state indication procedure.


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
	+ impacted entities: UE, PCF (AMF is not impacted)
+ backward compatible

+ 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.

	· Timer is designed as cascaded timers for two procedures.

· The procedure is performed once and the UE has the option to fallback to UE-requested policy provisioning procedure. If PCF is not compatible with rel-17, the PCF does not support ProSeP provisioning and the UE-requested policy provisioning procedure has been performed for no reason. 

	Alternative-2 (C1-224995, C1-224997) from H.....
	+ NAS part is backward compatible
	- impacted entities: UE, PCF, AMF

- 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 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.


	Alternative-3 (C1-224753) 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
- 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 based on the solution, the Rel-17 UE shall assume: "a)
 the network does not support provisioning for V2X by the UE-requested state indication procedure
"

.
- 
- requires AMF to indicate network capabilities related to UE policies while the AMF solely provides transport of UPDS messages
. 


	Alternative-4 (C1-224754) from Lenovo
	
	- impacted entities: UE, PCF

- 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 C1-224860 (from Ericsson)  and C1-224770 (from Qualcomm) .
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).
Annex A 29.525 excerpts related to evaluation of alternative-2 and alternative-4

5.6.2.3
Type PolicyAssociationRequest
Table 5.6.2.3-1: Definition of type PolicyAssociationRequest

	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	...
	
	
	
	
	

	uePolReq
	UePolicyRequest 
	C
	0..1
	A request for UE Policies. Shall be provided when the AMF receives an "UE STATE INDICATION" message, as defined in Annex D.5.4 of 3GPP TS 24.501 [15], when the AMF receives an "UE POLICY PROVISIONING REQUEST" message for V2X communications, as defined in clause 7.2.1.1 of 3GPP TS 24.587 [24], if the "V2X" feature is supported, and/or when the AMF receives an "UE POLICY PROVISIONING REQUEST" message for 5G ProSe as defined in 3GPP TS 24.554 [28], if the "ProSe" feature is supported.
	

	...
	
	
	
	
	


5.6.3.2
Simple data types

The simple data types defined in table 5.6.3.2-1 shall be supported.

Table 5.6.3.2-1: Simple data types

	Type Name
	Type Definition
	Description
	Applicability

	...
	
	
	

	UePolicyRequest
	Bytes
	"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].
	


�I am afraid you misunderstood this. The UE rel-17 is unable to request the V2XP provisioning in the register request if the AMF is rel-16. This is due to the fact that the AMF does not understand that the UE has ProSe capability and thus is not locating network entities with ProSe service capabilities. Therefore the PCF with lack of ProSe capability ignores simply Requested UE policies IE. However the UE can request the V2XP provisioning by using the UE-requested policy provisioning.


�This is inaccurate and I corrected it. Note that the support for ProSeP provisioning is correlated with the PCF supporting Requested UE polices IE within the UE STATE INDICATION message. 


�No correct, since all the information that are sent today is also sent with this method.


�This reason is pretty lame with all due respect. The AMF is already aware about this service capability and having a one bit indicator is not a loss at all. Plus the MAF must also support ProSe service if the UE wants to use that service when registering to the AMF. So it is good for the UE to know anyways.


�This is incorrect, The AMF which understand the UE capabilities for a service, will locate network entity with that capability; meaning PCF will have that capability. 


�AMF procedure is all defined. Please see TS 24.501


�Backward compatibility is the same for both using UE state indication procedure and this one. Although 24.501 defined the UE STATE INDICATION message in V15.1.0, the spec never defined how to use it. It was not defined until release of V15.2.0 when was the same as this method.


�The flow you are referring to is for the UE policy association establishment. What we are doing here is combining this procedure and request for the policy provisioning.


You can easily say the same thing about all the proposals since all of them are requesting for policy provisioning one way or the other which is not listed in this figure. 


�Not accurate. 


I agree that the solution requires changes in PCF, to avoid the race condition. The PCF will receive two messages; 


For UE state indication containing UPSI list, ANDSP support, and supported OS IDs;


 For policy provisioning.


The PCF needs the information in UPSI list to allocate the policy for the UE, therefore the PCF needs to avoid any race condition which may happen.


However AMF is totally unchanged and can do as described in TS 24.501.


�See my comment above how the PCF should avoid race condition.


Note that PCF changes is also required if the Requested UE policies IE is incorporated within the UE STATE INDICATION message.


�Frankly, I cannot figure out how you could come up with to this conclusion that there will be two sets of MANGE UE POLICY COMMAND request. You should educate me for that. IMO, there will be one and only one MANGE UE POLICY COMMAND message.


�Again, I am emphasizing you are wrong, since UE STATE INDICATION message does NOT trigger the PCF to generate and MANAGE UE POLICY COMMAND message. The UE STATE INDICATION message only informs the PCF about the information that UE-requested state indication procedure provides today and nothing more. The UE POLICY PROVISIONING REQUEST message trigger the network-requested UE policy management procedure. 





