3GPP TSG-CT WG1 Meeting #133e-bis
C1-220299
E-meeting, 17-21 January 2022

Source:
Huawei, HiSilicon, MediaTek Inc.
Title:
Evaluation of solutions on UE capabilities indication in UPU
Agenda item:
17.2.11
Document for:
Discussion and Decision
1. Introduction

About the UE capabilities indication in UPU, there are three alternative solutions tabled in the last CT1#133-e meeting but there is no consensus reached yet. Hence, it was proposed to provide the evaluation on all three alternative solutions from NAS protocol perspective as an input for further discussion in this meeting.

Note that based on the working principle reached in CT1#132-e meeting, what CT1 needs to focus is on NAS protocol aspects and other aspects (e.g. system level and security) are left to other related WGs for further evaluation and decision.
This paper attempts to provide the evaluation on all three alternative solutions from NAS protocol perspective and finally propose a way forward in CT1.
2. Discussion
2.1 Summary of three alternative solutions
The high level principle of three alternative solutions can be summarized in below Table 1.

Table 1. Summary of three alternative solutions
	Alternative solutions
	Summary

	Alternative-1: in the UPU transparent container carrying the UPU acknowledgement (see C1-216935 and its revisions)
	1) The network actively initiates the 1st UPU procedure to pull UE's UPU parameter capability information from the UE.

2) As per network requested, the UE reports its UPU parameter capability information in the UPU acknowledgement during the 1st UPU procedure.

3) As per UE reported, the network initiates the 2nd UPU procedure to provide the UE supported UPU parameters to the UE.

	Alternative-2: in the registration request message during the registration procedure (see C1-216563 and its revisions)
	1) During the initial registration or the first mobility registration update after the inter-system change from S1 mode to N1 mode in HPLMN/EHPLMN, the UE actively reports its UPU parameter capability information to the network.

2) As per UE reported, the network initiates an UPU procedure to provide the UE supported UPU parameters to the UE.

	Alternative-2a: in the registration complete message during the registration procedure (see C1-216840 and its revisions)
	1) During the CP-SOR procedure happens during the registration procedure, the network pulls UE's UPU parameter capability information from the UE.

2) As per network requested, the UE reports its UPU parameter capability information in the SOR acknowledgement of the registration complete message.


2.2 Evaluation of three alternative solutions
The evaluaiton on three alternative solutions from NAS protocol perspective can be shown in below Table 2.

Table 2. Evaluation of three alternative solutions
	Alternative solutions
	Pros.
	Cons.

	Alternative-1: in the UPU transparent container carrying the UPU acknowledgement (see C1-216935 and its revisions)
	· The UE's UPU parameter capability information is only provided when the network needs to provide UPU parameters to the UE.
	· Two UPU procedures are initiated for providing the UE supported UPU parameters to the UE.
· The legacy UE behaviour was impacted as it can also receive the UPU procedure for pulling UE's UPU parameter capability information but how does the legacy UE handle the received UE parameters update transparent container with empty UE parameters update list and the ACK bit set to "acknowledgment requested" is unspecified.
· Paging procedure needs to be firstly initiated when pulling UE's UPU parameter capability information from the UE in the idle mode.

	Alternative-2: in the registration request message during the registration procedure (see C1-216563 and its revisions)
	· Only one UPU procedure is initiated for providing the UE supported UPU parameters to the UE.

· No paging procedure is initiated as the UE was already in the connected mode.

· It follows a straightforward protocol design principle that the UE reports its capability and then the network provides the required information to the UE based on UE's capability.
	· The UE needs to report its UPU parameter capability information during each initial registration or each mobility registration update after the inter-system change from S1 mode to N1 mode in HPLMN/EHPLMN, while the network may not need to provide UPU parameters to the UE.

	Alternative-2a: in the registration complete message during the registration procedure (see C1-216840 and its revisions)
	· The UE's UPU parameter capability information is only provided when the network needs to provide UPU parameters to the UE.
· Only one UPU procedure is initiated for providing the UE supported UPU parameters to the UE.

· No paging procedure is initiated as the UE was already in the connected mode.
	· The network has to deploy CP-SOR feature.


2.3 Proposal
Based on the evaluation from Table 2, one can see that Alternative-1 has less Pros but more Cons. than other two Alternatives and hence, we would propose:

Proposal #1. Alternative-1 cannot be adopted as a way forward.

Proposal #2. Either Alternative-2 or Alternative-2a is adopted as a way forward and if binding UPU to CP-SOR cannot be accepted, then Alternative-2 is preferred.

3 Conclusion
This paper has provided the evaluation on all three alternative solutions from NAS protocol perspective.
Based on the discussion, following proposals were provided:
Proposal #1. Alternative-1 cannot be adopted as a way forward.

Proposal #2. Either Alternative-2 or Alternative-2a is adopted as a way forward and if binding UPU to CP-SOR cannot be accepted, then Alternative-2 is preferred.

The Alternative-2 is captured in CR C1-220300 for TS 24.501.

