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1 Introduction

CB: # 25_MICO

- Take RAN3#112e discussion into account

- 5GC sends to NG-RAN a new indication of “all PLMN” MICO in Core Network Assistance Information IE. Upon receiving this “all PLMN” MICO indication, the NG-RAN node shall ignore the list of TAs and consider that the RA of the UE is full PLMN?

- Capture agreements and provide CRs if agreeable

(Nok - moderator)

Summary of offline disc in R3-214159
2 For the Chairman’s Notes

Propose the following: 

Agree CR 38.413 R16 in R3-213442.
Agree CR 38.413 R15 in R3-214412 (revision of R3-213627).

Agree mirror CR for TS 38.413 R16 in R3-214413 (revision of R3-213628).

Withdraw LS in R3-214372.

3 Discussion

There are two main issues to be discussed:

3.1 Handling the mandatory “List of TAIs” in Core Network Assistance Information for RRC Inactive IE in MICO “full PLMN” mode
As explained in [1] MICO “all PLMN” is a feature specified in TS 23.501. For example, refer to section 5.4.1.3 of TS 23.501. When MICO “all PLMN” is used the AMF does not compute and include a TAI list (RA of the UE) in the NAS Register Accept towards the UE but it indicates MICO with “all PLMN”.   

When AMF indicates MICO support in the Core Network Assistance Information for RRC Inactive IE in TS 38.413, the TAI List is mandatory in the Core Network Assistance Information for RRC Inactive IE. However, similar to the NAS Register Accept explained here-above, the AMF has no TAI list to provide in this case given that the Registration Area is the full PLMN.

Also, in order to be backwards compatible, we cannot change the TAI List in the Core Network Assistance Information for RRC Inactive IE into “optional”. The TAI List must be included.

Therefore, the only backwards compatible solution is for AMF to send a dummy list of TAIs but, as clarified at RAN3#112, this list of TAIs (RA of the UE) is actually used by the NG-RAN node to build an RNA which is included in the RA (list of TAIs). Therefore, AMF cannot send a dummy list without telling the NG-RAN node to ignore it.

This is why tdoc R3-213442 proposes to add a new IE “MICO all PLMN” which, when present, make the TAI List to be “ignored” and full PLMN to be considered instead.

During the RAN3#112 discussions, an alternative solution was mentioned that AMF could include the full list of TAIs of the entire PLMN. After checking, there could be tens or hundreds of TAIs in a PLMN and the current list is limited to 16. So there is indeed an issue of “max N”.
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	Range bound
	Explanation

	maxnoofTAIforInactive
	Maximum no. of TAIs for RRC Inactive. Value is 16.


If we were to implement this alternative solution, we would therefore anyway need to add a new Extended TAI List for RRC Inactive IE allowing to include a bigger list. Let us call this solution 2. Honestly the benefit of this solution 2 compared to original CR in R3-213442 is not clear to the moderator given that we add a new IE in both cases.

Let us recapitulate the solutions:

· Solution 1: add new IE “MICO all PLMN” as presented in CR tdoc R3-213442 [1].

· Solution 2: add a new Extended TAI List for RRC Inactive IE to enable signalling of tens or hundreds of TAIs in the Core Network Assistance Information for RRC Inactive IE.

Q1: Companies were assumed to check back home after RAN3#112 (topic “to be continued”). What is your view?

	Company
	Comment

	Nokia
	Solution 1 is preferred. Solution 2 would also introduce a new IE with the additional drawback to have to signal tens or hundreds of TAIs. 

	Huawei
	Solution 1 is ok to us. 

In case the NG-RAN decides to move the “MICO all PLMN” UE to be inactive, this IE can be considered by the NG-RAN to configure a larger RNA area, or a longer RNA update periodicity, than those when the “MICO all PLMN” IE is not signaled. 

Again, this IE is useful only when the NG-RAN decides to turn the UE to be inactive, which is the implementation of the NG-RAN. 

	Ericsson
	We do not acknowledge the issue.

As pointed out by the moderator above, the MICO “All PLMN” is a feature that has been specified in TS 23.501 for NAS signalling only. The RRC protocol does not have the logic to mirror this functionality. What will happen if there is no Xn-connectivity in the “all PLMN”, RAN Paging will fail!

Also, please note that according to the history of the MICO Indicator IE introduction in the CNADfRI, it is to inform the NG-RAN that this UE uses MICO, and thus NG-RAN should strongly consider putting this UE in RRC_IDLE mode when releasing it, because the UE does not wish to monitor for paging in order to save energy. Of course, if it is configured to do so, an implementation can decide to move the UE to RRC_Inactive instead (in the very rare cases where UE would end up monitoring both CN and RAN paging – contradicting the principle of MICO). 

But then in such scenario, the MICO supporting UE becomes a “legacy” UE, and what applies for the “legacy UE” will apply here.

	CATT
	The “MICO all PLMN” should be negotiated between UE and 5GC in the NAS level.

Currently, AMF could indicate MICO support in the Core Network Assistance Information for RRC Inactive IE. If my understanding is correct, if the UE is in the MICO mode, RAN should not send it to RRC_INACTIVE state.

If “MICO all PLMN” is introduced, and NG-RAN decides to send the UE to Inactive, what’s the expected behavior for the NG-RAN? Configure bigger RNA area for the UE? From the coding of the RNA, it seems not possible to configure PLMN level area. And if bigger RNA area is configured, the Xn connectivity may not be able guaranteed.

Above all, it seems we need to clarify what’s the expected behaviors for NG-RAN if the “MICO all PLMN” is received.
If we really have to distinguish the MICO mode and MICO all PLMN, solution 1 seems ok.

	Qualcomm
	In our view the issue is simple.

UE in MICO mode could in principle be placed in RRC INACTIVE by the RAN. This could be seen as a softening of connected mode i.e. by implementation (e.g. based on Expected UE Behaviour etc), RAN enables a period of  UL/DL connectivity. Once UE goes to idle, CN acts as normal for MICO.

We note also that the RA (TA list) does apply for MICO mode as the UE will re-register on mobility and MICO mode is renegotiated.

Given this possibility, the issue is simply how the TAI information is interpreted / used in the CN Assistance. In the case of MICO with “all PLMN”, there is no RA. Hence as per above, either the AMF sends a large set of TAIs covering all neighbour areas, or the indicator is provided (solns 1 /2). Overall we think solution 1 is simpler.

	Ericsson 2
	One of the companies supporting this CR has mentioned above that “UE in MICO mode could in principle be placed in RRC INACTIVE by the RAN.”

This is not possible. Not even “in principle”. MICO is only applicable when UE is in CM-Idle from CN pov, therefore no MICO UE can be in Connected state. Likewise, when a UE is in Inactive state, it is in CM-Connected from CN pov and MICO is not applicable. UE cannot be in RRC INACTIVE AND MICO mode simultaneously.
We are afraid that this proposal is going to create a paradox in the specs, therefore we still disagree on this CR.

	ZTE
	We acknowledge the scenario, and by comparing the two options, Solution 1 is more straightforward.


Moderator’s summary:

Majority of companies acknowledge the scenario but Ericsson. What we can offer to Ericsson is to send an LS to SA2/CT1 for clarification.
Proposal 1: send an LS to SA2/CT1 with clarification of MICO all PLMN mode.
3.2 Case 1: Enable/Disable MICO

According to section 5.4.1.3 in TS 23.501, the AMF may deactivate the MICO mode and signal to the UE as follows. 

· When the UE is in CM-CONNECTED, the AMF may deactivate MICO mode by triggering Mobility Registration Update procedure through UE Configuration Update procedure as described in clause 4.2.4 of TS 23.502 [3].

This means that the MICO Mode Indication included in the Core Network Assistance Information for RRC INACTIVE IE may be updated. However, the current procedural text of the UE Context Modification Request message only mentions the storage of the received new information (section 8.3.4.2 of TS 38.413)

If the Core Network Assistance Information for RRC INACTIVE IE is included in the UE CONTEXT MODIFICATION REQUEST message, the NG-RAN node shall, if supported, store this information in the UE context and use it for the RRC_INACTIVE state decision and RNA configuration for the UE and RAN paging if any for a UE in RRC_INACTIVE state, as specified in TS 38.300 [8].

Then if the MICO Mode Indication is received initially by the NG-RAN node, but later it is not included in the UE Context Modification Request message, the NG-RAN may misunderstand that this MICO Mode Indication is not changed i.e. still enabled. 

There are two potential options as follows. 

· Option 1: add a new codepoint for MICO Mode Indication e.g. “false” to disable it

· Option 2: specify the “overwrite” operation for the Core Network Assistance Information for RRC INACTIVE in the UE context modification request procedure. (as in tdoc 3627/28)

Q2: Which option do you support?

	Company
	Comment

	Nokia
	Option 2.

	Huawei
	Option 2

	Ericsson
	Neither. We see nothing wrong with the current text. 

Is it that the proponents consider that when the text says “Store” the information, but NG-RAN has already one, will lead to a failure?

[Huawei2]: Yes. The MICO Mode Indication IE is optional IE with ENUMERATED (true, …) in Core Network Assistance Information for RRC INACTIVE IE
The problem is that:

· First the NG-RAN has already one: MICO Mode Indication; 

· As specified in section 5.4.1.3 in TS 23.501,  the AMF may deactivate the MICO mode, then it will not include the MICO Mode Indication in the Assistance Information to the NG-RAN node. 

· NG-RAN stores it, but misunderstands that the IE is not changed, i.e. still “true” activated. 
That is why in the modification related messages, we use the wording e.g. “replace” or “overwrite”. 


	CATT
	See the comments above, it seems we need to clarify what’s the expected behaviors for NG-RAN if the “MICO all PLMN” is received.

If we really have to distinguish the “MICO mode” and “MICO all PLMN” mode, solution 2 looks better on the IE handling.
[Huawei2]: Seems not related with the Q2 above : ) . But good to say the comments to Q3. 



	Qualcomm
	Open to discuss but ack the issue; incidentally the issue could anyway happen on mobility registration during connected mode, although relatively unlikely if UE is in MICO mode. But more generally it may apply to any optional IE now or in future, so for sure need to have a common understanding of receiver behaviour, and change if needed.

	ZTE
	OK with Option 2.


Q3: which release you think the CR should be from R15 or R16?

	Company
	Comment

	Nokia
	R15 is ok for us.

	Huawei
	Starting from R15. 

	Ericsson
	Neither 

	CATT
	R15 is ok for us.

	ZTE
	R15 is ok for us.


Moderator’s summary:

Almost all companies agree with the CRs. Also the current “store” doesn’t necessarily mean “replace” so a clarification is beneficial.
Proposal 2: Agree the CRs in R3-213627/R3-213628.
4 Conclusion

The following is proposed:

Proposal 1: TP...
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