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1 Introduction

CB: # 81_PWScancel

- 3 options still on the table?

- DU shall not omit cell broadcast cancel list in reply

- Nok/SS could be considered equivalent? Slight preference for Nok? Any clarification in e.g. semantics needed?

- need to address case where no IEs are present?

- no “shall” statements in semantics

- if consensus on a solution, revise as needed; check details

(Nok - moderator)

Summary of offline disc R3-204050
2 For the Chairman’s Notes

Online discussion is needed.

Moderator’s observations from the email discussion:

· Making the Notification Information IE mandatory is a pain point for several companies, due to the non-backwards compatibility it would cause to older gNB-CU implementations.

· An alternative solution which allows different behavior for nodes having different versions of the same release is not considered compliant with 3GPP specification practices by several companies.

Then, the following way forward is proposed:

· Keep the presence of the Notification Information IE as optional and specify in abnormal conditions that absence of both IEs is a logical error that triggers an ERROR INDICATION message, as proposed in RAN3#107bis [7].

· Although it is unspecified how the CU would handle the ERROR INDICATION message (which was the main drawback cited for this solution), it is observed that this problem only occurs for a CU that omits both IEs.  Given that companies agree that a CU should not omit both IEs, then it seems fair to limit the “negative consequences” to only such CU implementations.

CRs are in:

R3-20xxx1 – agreed? (Rel-15 CR for TS 38.473)
R3-20xxx2 – agreed? (Rel-16 CR for TS 38.473)
3 Discussion

3.1 Background

The purpose of the PWS Cancel procedure is to cancel an already ongoing broadcast of a warning message.  The procedure over NGAP was essentially copy/pasted from S1AP, while a corresponding F1AP procedure was added to support CU-DU split.

The PWS CANCEL REQUEST message enables cancelling of either a single warning message or all warning messages. The relevant IEs and their presence are summarized in the table below.

	Information Element
	NGAP
	F1AP

	Cancel-All Warning Messages Indicator IE
	Optional
	Optional

	Message Identifier IE and Serial Number IE
	Mandatory
	Optional (Note 1)


Note 1: In F1AP, the Message Identifier IE and Serial Number IE are contained in the Notification Information IE, introduced as a correction in v15.8.0 (December 2019)

As shown in the table, the Cancel-all Warning Messages Indicator IE and the Notification Information IE are both optional in the PWS CANCEL REQUEST message over F1AP. The problem which has been acknowledged by RAN3 is as follows:

· If neither IE is included, it is not clear how the gNB-DU responds.
Note that PWS Cancel is a class 1 procedure which does not have a message to report an unsuccessful outcome. The PWS CANCEL RESPONSE message can only indicate whether cancellation was performed successfully (i.e. cell included in Cell Broadcast Cancelled List IE), or no broadcast was ongoing (i.e. cell omitted from Cell Broadcast Cancelled List IE, or Cell Broadcast Cancelled List IE itself is omitted).

3.2 Solutions

Three solutions have been proposed. Companies are invited to add any additional advantages or drawbacks.
Solution A: Change the presence of the Notification Information IE from optional to mandatory [1].

The Rel-15 CR in [2] proposes to make the Notification Information IE mandatory in the F1AP: PWS CANCEL REQUEST message. The PWS CANCEL REQUEST received by the gNB-CU over NGAP will always contain at least the Message Identifier IE and Serial Number IE (since these IEs are mandatory over NGAP), so they can just be copied to the Notification Information IE sent over F1AP.  Then, the DU can handle the PWS CANCEL REQUEST MESSAGE using the same logic that already exists in the CU. 

Advantages:

· Solves the problem in an ASN.1 backwards compatible way.

· Aligns F1AP with NGAP.

Drawbacks:
-
The solution is not functionally backwards compatible. In particular, if a (new) DU implementing this change receives a PWS CANCEL REQUEST message from a (old) CU that does not implement this change, then the Notification Information IE may be absent which would trigger an abstract syntax error.

Solution B: Keep the presence of the Notification Information IE as optional and enhance the procedural text as follows:
From this release, the gNB-DU shall consider that the Notification Information IE shall be always present in the PWS CANCEL REQUEST message. If the Notification Information IE is not present while Cancel-all Warning Messages Indicator IE is present, the gNB-DU shall perform the procedure by assuming the peer gNB-CU is from previous release.
Advantages:

· The Notification Information IE remains optional in the tabular and ASN.1.

Drawbacks:
· Some companies believe that it has the same drawback as Solution A (the only difference is that a logical error is triggered rather than an abstract syntax error).
Solution C: Keep the presence of the Notification Information IE as optional and specify in the procedural text that the DU sends the PWS CANCEL RESPONSE message without the Cell Broadcast Cancelled List IE [5].

The Rel-15 CR in [6] proposes to keep the presence of the Notification Information IE as optional but add in the procedural text that the DU sends the PWS CANCEL REQUEST message without the Cell Broadcast Cancelled List IE.

Advantages:

· The Notification Information IE remains optional in the tabular and ASN.1.

Drawbacks:
· In the current specification, if the Cell Broadcast Cancelled List IE is absent then the gNB-CU considers that the gNB-DU had no ongoing broadcast to stop. But this is likely untrue and would create a status mismatch between the CBC and RAN.

Solution D: Keep the presence of the Notification Information IE as optional and specify in abnormal conditions that absence of both IEs is a logical error, as proposed in RAN3#107bis [7].

Advantages:

· The Notification Information IE remains optional in the tabular and ASN.1.

Drawbacks:
· In the current specification, if the Cell Broadcast Cancelled List IE is absent then the gNB-CU considers that the gNB-DU had no ongoing broadcast to stop. But this is likely untrue and would create a status mismatch between the CBC and RAN.
3.3 Company Views

Please provide your views on the proposed solutions and suggest possible way forwards.

	Company
	Comment

	Nokia
	We believe that Solution A is the only one discussed so far that solves the problem in a way that is robust/reliable to satisfy regulatory requirements. Although functionally NBC, it is simple and aligned with existing logic in NGAP (and S1AP).

Solution B does not improve upon Solution A, and there is no apparent benefit to mandate inclusion of an IE in procedural text rather than ASN.1 when there is consensus that the ASN.1 change is backwards compatible.

Solution C does not address the problem.

	Samsung
	We may have different understandings from Nok. 

For solution A, the big problem is that the old version gNB-CU CANNOT work with new version gNB-DU in terms of PWS Cancel procedure. Specifically, as mentioned above, the Notification Information IE is introduced from v15.8.0 (December 2019). Then, the gNB-CU before this release will definitely not include Notification Information IE. However, such gNB-CU also needs to use the PWS CANCEL REQUEST message to perform cancellation, i.e., cancel all warning message. If we follow Solution A, the new version gNB-DU has to always reject the procedure by checking the criticality. 

For Solution B, it solves our original concerns on absence of two IEs. No matter where the “shall” sentence is added, from this release, gNB-CU will always include Notification Information IE, which have the same effect as Solution A. Meanwhile, the additional benefit of keeping it as “O” is to allow old version gNB-CU works with new version gNB-DU on PWS cancellation procedure.  With “O”, the new version gNB-DU will not reject the procedure. 

In summary, on top of Solution A, the additional benefit of Solution B is that the old version gNB-CU can work with new version gNB-DU on PWS Cancel procedure. We are not sure why moderator mention there is a logical error for Solution B. 

	HW
	In our understanding, both solution A and solution B could work.

Solution A is a cleaner approach, since it aligns with NGAP where cancel order from core network could, spec-wise, be conveyed to DU without distortion, while solution B tries to use contexts to implicitly mandate CU behavior. 

If NBC from solution A would be a blocking point of making progress, solution B is also acceptable to us.

	Ericsson
	It is clear from this discussion that if any solution addressing the issue identified is meant to work in all cases, then gNB-CU and gNB-CU would need to both implement the changes we are agreeing upon.

In particular, Solution B is totally equivalent to Solution A from a compatibility point of view. A gNB-CU that does not implement the changes of Solution B may not send the Notification Information IE. This generates a logical error, which in turns terminates the procedure and produces an Error Indicatino, given that the PWS Cancel procedure does not have a failure message. 

IF we agree that changes of the presence of the Notification Information IE is the best way to solve this issue, we should do so at ASN.1 level, as a change in the procedure text and not at ASN.1 just makes implementations more error prone. We therefore prefer Solution A

	One2many
	We believe the problem is a bit theoretical. In practice it shouldn't happen that neither IE is present.

Solution A solves the problem and Solution B is not allowed under the drafting rules (a "shall" in informative text) and Solution C creates a new problem.

	ZTE
	We do not think SolutionC does not address the issue:

Since PWS CANCEL is a class1 procedure, the meaning of the response message should match the request message. E.g., 
PWS CANCEL REQUEST with Cancel-all Warning Messages Indicator IE and without the Cell Broadcast To Be Cancelled List IE, then if no IEs included in the response message, the CU shall understand that all the warning messages has been stopped.
PWS CANCEL REQUEST without Cancel-all Warning Messages Indicator IE and notification information IE, then if no IEs included in the response message, the CU shall understand that no handling is performed in the DU side.
It's something similar like that if no optional IEs included in the UE CONTEXT MODIFICATION REQUEST message, then  the DU will reply with the UE CONTEXT MODIFICATION RESPONSE message without any optional IEs and handling on the DU side, which is already been there as implementation.
 Actually, such corner case has already existed in current network here or there, with the spirit of Solution C, even nothing additional text to be specified in our specs is a possible way.
If we can not get convergence on this issue, then do nothing.

	LG Uplus
	We support Solution B since non-backward compatibility is not preferred. We could have hardly agreed with a risky solution posing logical errors for commercial deployment. Soltuion A cannot solve the issue causing when old version of gNB-CU work with a new version of gNB-DU anyway.


Moderator’s Summary:
Solution A is supported by 4 companies. However, there is concern from three companies about non-backwards compatibility, i.e. an old (pre v15.8.0) version of the gNB-CU cannot work with a gNB-DU implementing Solution A. This is because absence of the Notification Information IE triggers an Error Indication due to abstract syntax error.

Solution B is supported by 2 companies. However, 3 companies believe that the solution does not work as described, i.e. an old (pre v15.8.0) version of the gNB-CU still cannot work with a gNB-DU implementing Solution A. This is because absence of the Notification Information IE triggers an Error Indication due to logical error.
Solution C is supported by 1 company, who also believes that no solution (leave to implementation) is an option.
4 Conclusion, Recommendations

There is no consensus on Solution A, B, or C.
From the discussion, a few observations can be made:
· The problem was acknowledged by RAN3 and captured in the Chairman Minutes.

· Making the Notification Information IE mandatory is a pain point for several companies, due to the non-backwards compatibility it would cause to older gNB-CU implementations.

· A solution which allows different behavior for nodes having different versions of the same release is not considered compliant with 3GPP specification practices by several companies.
Then, the following way forward is proposed:

· Keep the presence of the Notification Information IE as optional and specify in abnormal conditions that absence of both IEs is a logical error that triggers an ERROR INDICATION message, as proposed in RAN3#107bis [7] and added as Solution D in section 3.2.

· Although it is unspecified how the CU would handle the ERROR INDICATION message (which was the main drawback cited for this solution), it is observed that this problem only occurs for a CU that omits both IEs.  Given that companies agree that a CU should not omit both IEs, then it seems fair to limit the “negative consequences” to only such CU implementations.
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