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Discussion

Results from the SA2 email discussion 

Q.5: Should SA2#143E work on a normative CR based on the Registration procedure (e.g. as proposed in S2-2008718r07), leaving the unresolved aspects in ENs? Or should SA2 wait for RAN2 to complete their evaluation first?

Email convenor’s summary:

24 companies provided replies on Q5 as follows:

-
15 companies indicated that they prefer to wait for RAN2 to perform evaluation.

-
4 companies (Huawei, MediaTek, Vodafone, Orange) indicated that the existing Registration procedure is sufficient, of which three companies indicate that only a new trigger may need to be specified.

-
2 companies (Intel, LGE) indicated that they are OK for SA2#143E to work on a normative CR with Editor’s notes on the unconcluded aspects.

-
2 companies (OPPO, NEC) provided unclear replies.

Email convenor’s suggestion/proposal:

While the majority of companies prefer to wait for RAN2 feedback, Rapporteur’s view is that SA2#143E should attempt to agree a normative CR with two Editor’s notes. S2-2008718r07 (which seemed to have significant support in SA2#142) can be used as a basis. The rationale for this proposal (that does not follow the majority of expressed views) is that an endorsed normative CR would provide a clearer scope for the evaluation work expected from RAN2. 

Consider also sending an LS OUT to RAN2 to remind them that SA2 conclusion would benefit from their evaluation.

Proposal 5a: Rapporteur’s recommendation is to attempt to agree a normative CR in SA2#143E with Editor’s notes on the non-concluded aspects.

Proposal 5b: Send an LS OUT to RAN2 to remind them that SA2 conclusion would benefit from their evaluation.

Result from the RAN2 email discussion

Question 1:
Do you think which one should be supported for solving paging collision in 5GS side? 

A: CN-based solution

B: RAN-based solution

Summary: 22 companies responded with (A) and 6 companies with both (A+B), large majority in RAN2 wants to solve the paging reception in NAS. Only 3 companies prefer RAN based solution, but 2 can accept A (NAS based). The majority of these companies support basing the CN-solution on solution 1.
Rapporteur summary: 

29 companies provide their views for this question, where A(22), A+B(4), B/A+B(2), and one company supports A if solution needs to be specified, otherwise B. Majority of participating companies agree with A, with the technical reasons that CN-based solution is simple, causes minimal impact on the specification and sufficient given that paging collision probability is quite low. 

However, there are also some companies think RAN-based solution can be supported for RRC_INACTIVE state. In rapporteur’s understanding, an RRC_INACTIVE UE should monitor both POs for RAN paging and CN paging, to handle the potential RRC state misalignment between UE and network. Hence, introduce different solutions for RRC_IDLE and RRC_INACTIVE UE brings more complexity for RRC_INACTIVE to monitor POs but the benefit is not clear. Therefore, rapporteur suggests the following:

Observation 1: CN-based solution is simple, causes minimal impact on the specification and sufficient given that paging collision probability is quite low.

Proposal 1: CN-based solution is a baseline for solving paging collision in 5GS side.

Question 2:
For the selected solution in Q1, do you think whether assistant information is needed?

Rapporteur summary: 

29 companies provide their views for this question, where 

-16 companies think assistant information is needed, and the technical reasons are:

- the UE is in the best position to determine what is the best offset to be used to resolve the paging collision by considering RAN parameters in this network and the POs in the other attached network(s), and thereby reduce the number of requests to resolve the PO collision. 

- the UE can provide preferred value for better power saving. 

-10 companies against the assistant information for the following reasons:

-
paging collision can be solved without assistance information for that the PO is periodically distributed and the possible paging cycle is specified to be {rf32, rf64, rf128, rf256}. 

-
paging collision is a very low probability issue. If the old 5G-S-TMSI causes collision, then in principle a new 5G-S-TMSI will avoid the collision at least in the current cell. If it happens, the UE can awlays request a further reassignment.

- 1 company thinks assistant information is not essential and suggests whether to include assistance information should be left to UE implementation if supported by the majority.

- 2 companies consider this can be decided at SA2.

Since there is no consensus on whether assistant information is needed for solving paging collision in 5GS side, the rapporteur suggests the following:

Observation 2: the necessity of assistant information for paging collision resolution are identified as follows:

Necessary:

-the UE is in the best position to determine what is the best offset to be used to resolve the paging collision by considering RAN parameters in this network and the POs in the other attached network(s), and thereby reduce the number of requests to resolve the PO collision. 

-the UE can provide preferred value for better power saving. 

Unnecessary:

- paging collision can be solved without assistance information for that the PO is periodically distributed and the possible paging cycle is specified to be {rf32, rf64, rf128, rf256}. 

- Paging collision is a very low probability issue. If the old 5G-S-TMSI causes collision, then in principle a new 5G-S-TMSI will avoid the collision at least in the current cell. If it happens, the UE can awlays request a further reassignment.

Proposal 2: It is FFS whether assistant information is needed for solving paging collision in 5GS side.

Question 3:
If CN-based solution is supported, do you agree that paging collision avoidance and/or the assistant info (if needed) should be indicated to AMF?

Rapporteur summary: 

(28/29) participating companies agree that paging collision avoidance and/or the assistant info (if needed) should be indicated to AMF for CN-based solution, as it is straightforward and has been a common understanding in TR 23.761. Hence, the rapporteur suggests the following:

Proposal 3: for CN-based solution, paging collision avoidance and/or the assistant info (if needed) is indicated to AMF.
Way Forward
Overall summary from the SA2 and RAN2 email discussions: Majority in RAN2 support solution 1 with assistance information. The solution 1 is using MRU to request re-assignment of 5G-GUTI. Meaning that the most companies in RAN2 supports a solution that uses MRU with UE assistance information. RAN2 didn’t send a formal response with feedback on the solutions. In SA2 most companies wanted to wait for the RAN2 feedback, but RAN2 didn’t send an official response to SA2.

The MUSIM rapporteur’s suggestion is to base the 5GS solution on S2-2008718r07 :
	Based on the evaluation in clause 7.2 the following conclusions are agreed for the baseline functionality for 5GS case:

· When a MuSIM device detects a paging collision, the MuSIM device requests mobility registration request to the 5GS network.

· The AMF allocates the new 5G GUTI in the accept message as described in clause of 6.12.3 in TS 33.501[12].

Editor's note: It will be determined during normative phase whether UE and AMF need to keep track of an additional UE-ID (different from 5G-GUTI) for the purpose of PO calculation.

Editor’s note: It will be determined during normative phase whether UE may provide UE-ID offset for AMF to allocate the new 5G-GUTI.


This could be a way forwards as there is a majority support in RAN2 for a CN-based solution based on MRU. There are a couple of aspects that should also be considered in our view.
1. In SA2 email discussion majority of the companies would like to wait for RAN2 feedback
2. In SA2 two companies (Vodaphone and Orange) states: “need some limit on the rate of such MRUs”. 

a. One way to secure less MRUs is to use UE assistance information, and 

b. another way is to make the UE_ID static instead of basing it on the changing 5G-GUTI and risk further collisions that generates further MRUs
3. In RAN2, 16 companies supported UE assistance information, as then the AMF can select and assign a new 5G-GUTI that solves the UE’s issue.
4. In RAN2, 2 companies suggested that it should be decided in SA2

5. In RAN2, 10 companies are against adding assistance information, and some companies points out that the UE can always ask for re-assignment of 5G-GUTI if needed. 

Based on the above, and in the interest of making progress in SA2, we propose that at least the second editor’s note is converted into a conclusion that states that use of UE assistance information should be pursued in the normative phase (option 1). The motivation is: In RAN2 it was mentioned by the majority of companies that if the UE provides assistance information, then the AMF can select and assign a new 5G-GUTI that solves the UE issue and not trigger re-assignment of even further 5G-GUTI. UE assistance info provides means to reduce the UE’s MRU/signalling which is important as mentioned by two companies in SA2. To minimize the signalling further and to achieve feature parity with EPS, then the first editor’s note should also conclude that use of alternative UE_ID should be pursued in normative phase. Ideally this is what the sourcing companies wants, but at minimum the second EN should be resolved at this meeting (option 2).
Option 1
	8.2
Conclusions for Key Issue #2: Enabling Paging Reception for Multi-USIM Device
Editor's note:
To be completed.

Based on the evaluation in clause 7.2 the following interim conclusions are agreed for the baseline functionality:

-
For paging reception in EPS when the paging collision is detected, the following principles are agreed:

-
Upon the UE detecting paging collisions between two networks, the UE initiates a TAU procedure to the MME of one network, to request an IMSI offset.

-
UE may provide an IMSI offset to MME during TAU procedure.

NOTE: Details on the request e.g. offset range will be defined during the normative phase.
-
The MME returns an IMSI offset to the UE in the TAU Accept.

-
During CN paging delivery, the MME provides to the RAN the UE_ID which is derived based on the IMSI and the IMSI offset. RAN and UE use the UE ID as the IMSI to calculate the PF/PO.
-
For paging reception in 5GS when the paging collision is detected, the following principles are agreed
-
When a MuSIM device detects a paging collision, the MuSIM device performs mobility registration request to the 5GS network. The mobility registration request may include UE assistance information.

NOTE: The exact format of the UE Assistance Information is decided by stage 3.
-
The AMF allocates a new 5G GUTI taking the UE assistance information into account and provides the new 5G-GUTI to the UE in the accept message.



Option 2 
	8.2
Conclusions for Key Issue #2: Enabling Paging Reception for Multi-USIM Device
Editor's note:
To be completed.

Based on the evaluation in clause 7.2 the following interim conclusions are agreed for the baseline functionality:

-
For paging reception in EPS when the paging collision is detected, the following principles are agreed:

-
Upon the UE detecting paging collisions between two networks, the UE initiates a TAU procedure to the MME of one network, to request an IMSI offset.

-
UE may provide an IMSI offset to MME during TAU procedure.

NOTE: Details on the request e.g. offset range will be defined during the normative phase.
-
The MME returns an IMSI offset to the UE in the TAU Accept.

-
During CN paging delivery, the MME provides to the RAN the UE_ID which is derived based on the IMSI and the IMSI offset. RAN and UE use the UE ID as the IMSI to calculate the PF/PO.
-
For paging reception in 5GS when the paging collision is detected, the following principles are agreed
-
When a MuSIM device detects a paging collision, the MuSIM device performs mobility registration request to the 5GS network. The mobility registration request may include UE assistance information.
-
The AMF allocates a new 5G GUTI and an Alternative UE_ID taking the UE assistance information into account and provides both the new 5G-GUTI and Alternative UE_ID to the UE in the accept message.
-
The Alternative UE_ID is used for PO/PF calculation.



Proposal

Conclude on option 1 
* * * Start of change* * * 
8.2
Conclusions for Key Issue #2: Enabling Paging Reception for Multi-USIM Device
Editor's note:
To be completed.

Based on the evaluation in clause 7.2 the following interim conclusions are agreed for the baseline functionality:

-
For paging reception in EPS when the paging collision is detected, the following principles are agreed:

-
Upon the UE detecting paging collisions between two networks, the UE initiates a TAU procedure to the MME of one network, to request an IMSI offset.

-
UE may provide an IMSI offset to MME during TAU procedure.

NOTE: Details on the request e.g. offset range will be defined during the normative phase.
-
The MME returns an IMSI offset to the UE in the TAU Accept.

-
During CN paging delivery, the MME provides to the RAN the UE_ID which is derived based on the IMSI and the IMSI offset. RAN and UE use the UE ID as the IMSI to calculate the PF/PO.
-
For paging reception in 5GS when the paging collision is detected, the following principles are agreed
-
When a MuSIM device detects a paging collision, the MuSIM device performs mobility registration request to the 5GS network. The mobility registration request may include UE assistance information.

NOTE: The exact format of the UE Assistance Information can be decided by stage 3.
-
The AMF allocates a new 5G GUTI taking the UE assistance information into account and provides the new 5G-GUTI to the UE in the accept message.
* * * End of changes * * * 
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