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1 Introduction

CB: # SONMDT4_SNChangeFailure
- MRO for SN Change failure for pre-R17 UEs. Whether and how to handle intra-SN PSCell change failure?
- continue to discuss the IEs included in the new XnAP message.

- scenarios for SN change failure in R17

- ambiguity in SCG failure case?

- Any other topic?
- Start with summary of offline, proceed to TPs if there are agreements

(Samsung - moderator)
Summary of offline disc R3-215853
2 For the Chairman’s Notes
Propose the following:
R3-20xxxa, R3-20xxxc merged

R3-20xxxc rev [in xxxg] – agreed

R3-20xxxd rev [in xxxh] – agreed

R3-20xxxe rev [in xxxi] – agreed

R3-20xxxf rev [in xxxj] – endorsed

Propose to capture the following:

Agreement text…
Agreement text…

WA: carefully crafted text…

Issue 1: xxx 

3 Discussion
3.1 Available scenarios for MRO of SN change failure

In [1], it’s proposed to depend on RAN plenary.

In [3], it’s proposed to support EN-DC and NR-DC scenarios for SN change failure scheme.

In [4] and [8], it’s proposed to support all MR-DC cases for SN change failure scheme. 

In [5], it’s proposed to support only NR-NR DC in R17.

Q1: What’s your viewpoint on the available scenarios for MRO of SN change failure?

	Company
	Comment

	Samsung
	RAN3 has agreed “Prioritize NR-NR DC only” in the RAN3#110e meeting. Other cases are low priority. Considering only two meetings are left for Rel-17, we prefer to stick this agreement.

	CATT
	The key issue to support EN-DC/MR-DC and pre-R17 UEs is the same which is MN cannot drive detailed SCG failure information from Uu interface. We can solve this problem once and for all. So, propose to support all MR-DC cases.
Also ,from real deployment,EN-DC/NGEN-DC is much more popular than NR-NR DC.

	Nokia
	In our view, all scenarios shall be covered, where the priority can be on NR-DC, as we previously agreed. However, considering the time limitation, we are also fine to focus on a gNB / en-gNB first, but eventually, limiting the scenario to address should be consulted with the plenary.

	Qualcomm
	Our original intention to limit it to NR-DC (which was the original agreement) was to avoid having X2 and TS 36.331 impacts but were later then OK to extend it to EN-DC as it is a popular deployment scenario. But if the majority wants to support all MR-DC scenarios (there will be X2 impact for RAN3) and avoid LS exchange with RAN plenary, we are fine with that as well.


3.2 Whether source SN has the UE context when it receives SCGFailureInformtion
In [1], it’s proposed that keeping the UE context for the short while after completing SN change may be a mandatory part of the MRO for SN change. 
In [2][3][10], the view is that the UE context may has been released in the source SN after successful SN change.
In [11], the view is that this is depending on which message is used for reporting the additional information.

Q2: Do you think the source SN always has the UE context when it receives SCG Failure Informtion?

	Company
	Comment

	Samsung
	No. For the failure after successful SN change, the source SN may have no UE context. Because the source SN releases the UE context when receiving UE Context Release message. Pls see the following description in TS 37.340:

16.
Upon reception of the UE Context Release message, the source SN releases radio and C-plane related resources associated to the UE context. Any ongoing data forwarding may continue

	CATT
	NO. agree with Samsung.

	Nokia
	No, but the source SN shall not perform MRO if UE context is deleted. 

In our view, if the UE context is removed by the source SN, then MRO cannot be performed. Thus, we should assume that the UE context is there in the source SN, if the source SN performs MRO. In the LTE MRO, we enabled the reference to the UE context by C-RNTI even though the source could have deleted it.


	Qualcomm
	No.

And agree with Nokia that if we want source SN to perform MRO, then we need MN to provide some UE context back to the source SN (can be via Mobility Information, C-RNTI or XnAP IDs) in PSCell Change Report 


3.3 Intra-SN PSCell change after MN/SN initiated SN change for pre-R17 UEs
Let’s take an example for easy description: 
· SN1 triggered SN change from SN1->SN2 successfully (from PSCell1 in SN1 to PSCell2 in SN2). 
· SN2 triggered an intra-SN PScell change from PScell2 to PSCell3. Failure happens during or after intra-SN PSCell change in SN2.

There are different understandings on which node SCGFailureInformation should be sent to. It can be summarized to 2 options:

Option A: It is not necessarily mean the SN2 is the node which bring the problem if there is intra-SN PSCell change in SN2. So SCGFailureInformation should be forwarded to SN1 or SN2, which is decided by MN. [4][10]
Option B: SCGFailureInformation should be forwarded to SN1 if there is no intra-SN PSCell change in SN2, and to SN2 if there is intra-SN PSCell change in SN2. A class-1 procedure should be defined. [1][2][3][8] 
Q3: Which option do you support?
	Company
	Comment

	Samsung
	Option A
MN has overall information, therefore can make a right decision on the node that caused the SCG failure.

E.g. SCG failure just after successful SN1->SN2 change. 
According to UE measurement report, if the PSCell in SN2 is still a good cell, it could be intra-PSCell change issue. 
But if the PSCell in SN1 is a good cell while no good cell in SN2, it could be too early PSCell change no matter there is intra-PSCell change in SN2 or not. 
If the MN simply sends SCGFailureInformation to the SN2, SN2 reply that there is an intra-SN PSCell change, the issue of MRO for SN change could be excluded. It is not right.

	CATT
	We support option B

For option A ,there several problems:
1 For NR-DC/MR-DC, after SN node is added, MN only configure inter-frequency measurement configuration for cells in SN while SN could configure intra-frequency measurement configuration. Thereby, the SN node has much more detailed measurement results than MN node and SN could make decision on Pscell change based on measurement result available in SN node. It is not possible for MN to detect whether there is intra-SN Pscell change or not based on the measurement result in MN node. This is also the reason that in 37.340, it is clearly described that MN could only initiated inter-frequency SN change.
2 Option A proposes to detect MRO failure type by UE measurement. as discussed by Samsung above:

if the PSCell in SN1 is a good cell while no good cell in SN2, it could be too early PSCell change no matter there is intra-PSCell change in SN2 or not.
There shall be a threshold A in MN in order to detect good or bad cell. MN detects PSCell 1 in SN1 is good cell because the cell 1 signal level is higher than threshold A while PSCells in SN2 is lower.
After too early failure type is detected, SN1 shall be optimized to trigger inter-SN PSCell change later, i.e. to raise the trigger threshold B in SN1 most of the time.

Can we believe threshold B in SN1 shall be optimized based on the threshold A in MN? In my opinion, we cannot assume threshold A is more correct than threshold B.
3   Option A could not applied to ENDC


	Nokia
	Option B.
Based on the previous agreements made, the “guilty” is the node that initiated the PSCell change. If there was an intra-SN PSCell change that failed, it is the last serving SN that shall resolve the issue – as agreed before. The measurements are not absolute information, nor the MN may be able to interpret them (in EN-DC). 
We also have similar concerns about Option A with CATT.

	Qualcomm
	Option B. Similar views as CATT and Nokia.


If Option B, [1] discussed 2 options. [8] raised an issue which SN should be responsible to analyze the PSCell change failure type, and provide 2 options. These discussions can be summarized to 2 solutions:
Solution B1: MN always forward SCG failure report to last serving SN. If no intra-SN PSCell change, last serving SN indicates it to MN, so it’s SN change failure. A class-1 procedure should be defined. [1][2][8]

Solution B2: MN asks first the last serving SN whether intra-SN PSCell change occurs. If yes, MN forward SCG failure report to last serving SN; Otherwise it’s SN change failure. A class-1 procedure should be defined. [3]

Q4: If Option B, which solution do you support?
	Company
	Comment

	CATT
	Prefer solution B1.If we consider EN-DC case, i.e. Q1, MN cannot decode SCG failure container from Uu interface, it is not suitable for MN to make MRO analysis and shall let last serving SN to do it. So, propose MN always forward SCG failure report to last serving SN.

	Nokia
	We prefer solution B1. 
Solution B2 also works, but it should be a class-2 message, not class-1 (cf, [1]). So, we would be okay if most of the companies prefer that, as well.

	Qualcomm
	Prefer solution B2 (a class-1 message followed by a class-2 message)
Regarding CATT’s comment that “If we consider EN-DC case, i.e., Q1, MN cannot decode SCG failure container from Uu interface, it is not suitable for MN to make MRO analysis and shall let last serving SN to do it. So, propose MN always forward SCG failure report to last serving SN”

· The intention is to not have MN do the MRO analysis or decode the SCG failure container from Uu. The difference in the two options is whether MN should first check with last serving SN before forwarding PSCell Change Report to the right SN (Option B2) or whether MN blindly forwards it to the last serving SN and then makes amends to forward it to the right SN (Option B1)
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If Option B, a class-1 procedure will be defined. Some IEs are proposed in [8] to be included in the initiating/response message of the class-1 procedure:

In initiating message:
1) SCG failure information from UE
2) Whether needs to add SN after SCG failure? if needed, the next suitable PSCell CGI

3) For Pre-Rel-17 UE case, without enhanced SCG failure information, MN may provide SN with source PSCell CGI, Failed PSCell CGI for SN detecting PSCell change failure type, if available in MN.
4) UE history information
 In response message:

5) PSCell change failure type.

6) Source PSCell CGI，Target PSCell CGI，Failed PSCell CGI
7) SN selected the next PSCell CGI

Q5: Please provide your viewpoints about the proposed IEs
	Company
	Comment

	CATT
	For the initiating message,we think 1) 2) 4)should be included  3)is not needed since the intention of the procedure is to let MN know whether there is intra-SN PScell change and thereby MN is not aware of the information on source Pscell,target pscell.

For the response message,we think it is related to Q1. If we decide to support EN-DC/MR-DC, MN cannot decode SCG failure container. It is SN duty to detect PSCell change failure type. The IEs i.e. 5) 6) 7) in response message are needed.


	Nokia
	The discussion depends on whether solution B1 or B2 is used. It also depends on the discussions in 3.4 “Information other than SCGfailureinformation in new XnAP message”. 
a) If solution B1 is used:
In initiating message:
(1) is needed. Otherwise, using Solution B1 does not make sense. 
New IEs such as the ones in (3) can be included, if we agree on including them in 3.4.  
(4) is not needed. Rather, XnAP IDs shall be used. The discussion depends on 3.4, as well.
Moreover, initiating node ID shall be included.

In response message:
(5) and (7) are not needed. 
From (6), only the failed PSCell CGI is needed for the MN.
Moreover, SN should indicate whether there was intra-SN PSCell change (which is the main intention). This can be done by including the initiating node ID (as its own ID).

XnAP IDs are needed to identify the UE.

Please see further details in the TP of our contribution [1].

b) If solution B2 is used with a class-2 message:

In initiating message:
(1) is needed, in addition to XnAP IDs and initiating node ID.
In response message:

XnAP IDs are needed to identify the UE. In addition, initiating node ID and failure cell ID are needed, as for (a).

	Qualcomm
	Agree with Nokia on solution B1. This solution requires just a class-1 message (PSCell Change Report/Confirm); but potentially MN has to send this message twice (in case it get to know that there was an intra-SN PSCell Change in the Confirm message).
Our understanding on solution B2 is that it requires a simple class-1 message (for checking whether an intra-SN PSCell change happened) followed by a class-2 message (PSCell change Report). 

Only difference in the two solutions is whether we want MN to be sure of the right SN to do MRO analysis before sending the PSCell Change Report or send it blindly and then send it to the right SN later.


3.4 Information other than SCGFailureInformation in new XnAP message
In the last meeting, we agreed 

b)
Source PSCell CGI, if available in MN

c)
Failed PSCell CGI, if available in MN 

it’s still FFS:
a) PSCell failure type

d) Suitable PSCell CGI

e) Mobility Information

f) PSCell selection assistant information, e.g. UE history information

g) Initiating node type i.e. MN or SN

h) S-NG-RAN node UE X2AP ID

i) M-NG-RAN node UE XnAP ID

In addition, 2 new IEs are proposed in [8]:

j) Indicator for Whether to add SN (if no class 1 procedures ahead)
k) SN selected the next PSCell CGI (if class 1 procedures ahead)
Q6: which information should be included in the new XnAP message other than SCGfailureinformation?

	Company
	Comment

	Samsung
	a) d)  e) 
For a), MN has to decide which node should SCG failure information be forwarded to by performing initial analysis for the SCG failure on the failure type. 

So the initial analysis on the failure type is unavoidable. It’s beneficial that MN can send the failure type to the source SN for information.
For d), it’s for pre-R17 UEs. MN is the suitable node to select next PSCell. If source SN to select, it doesn’t know if there is Xn connectivity between the new SN and MN, as mentioned in [4]. 
For e) and h) i), in case of SCG failure just after successful SN1->SN2 change, it’s possible that SN has released the UE context. So the SN might not know UE IDs. Similar as HO case, mobility information is useful. So e) is helpful. But h) and i) is not necessary.

For g), MN know which node initiated SN change. If MN initiated SN change, MN will not forward SCGFailureInformation to source SN. So if SN receives SCGFailureInformation, it’s supposed SN initiated SN change. g) is not necessary.

	CATT
	This message may be triggered after the new class 1 procedure. So, propose to discuss the class 1 message at first. But the next Suitable PSCell CGI is needed on matter whether there is a class 1 procedures ahead.

	Nokia
	(g) is needed, as we discussed under 3.3, to avoid ambiguity in intra-SN PSCell change scenarios.
(h) and (i) are needed to identify the UE (thus, (e) and (f) are not needed). As we discussed, we should not expect from the SN to perform MRO in case UE context was deleted.
(a) is not needed, since we agreed that the guilty node shall perform MRO analysis itself, anyway. (d) is not needed, since the measurements will be used on the MRO analysis.
We do not think that (j) and (k) make sense.

	Qualcomm
	No need of a), f), g), j), k) with same reasoning as Nokia.
d) Suitable PSCell CGI – Won’t work for EN-DC if this scenario is agreed in section 3.1 (eNB can’t read the SCG Failure container from NR leg and thereby can’t provide suitable PSCell). So no need.

In order to do MRO in case UE context is deleted at SN, we need either e) or (h)/(i). Can discuss which one is more relevant.




For Suitable PSCell CGI, it’s proposed in [4]: 

if MN decides not to continue the DC configuration for the UE, MN can send the additional information to source SN to indicate whether the cell(s) in the measurement results has direct Xn connectivity with the MN.
Q8: Is it OK for you?
	Company
	Comment

	Samsung
	MN can select the suitable PSCell even it decide no DC for the UE.

	CATT
	Agree with Samsung.

	Nokia
	Not now, perhaps can be considered as an enhancement later. 
MRO shall not depend on continuation of MR-DC, nor whether there is direct Xn connectivity. Xn connectivity should rather be established, if needed.


3.5 Ambiguity in SCG failure cases
In the last meeting, a scenario is introduced: after RRC Reconfiguration message for SN change initiated by SN is received by a UE, a random access procedure occurs at the serving PSCell due to other reason, e.g. for timing synchronization, then it fails. So an SCG failure report is produced. It will make source SN confused whether it’s SN change failure or not.

Some companies think it’s an invalid scenario because NW can recognize the 2 failures based on the legacy specifications. [1][4][5] 

Q9: Do you think there is ambiguity in SCG failure cases?

	Company
	Comment

	Samsung
	We don’t find ambiguity in SCG failure cases.

	CATT
	Agree with Samsung.

	Nokia
	Agree with Samsung.

	Qualcomm
	Don’t think there is ambiguity. Can be discussed later if needed.


3.6 LS to RAN2

RAN3 has sent LS to RAN2 on information needed for MRO in SCG Failure Report during RAN3#111 meeting. RAN3 has now received a reply LS from RAN2 with the following response: 
RAN2 has the following agreement:


RAN2 confirms that the 5 information requested by RAN3 LS ‎ R3-211332 ‎ are needed, and how to report them to the network could be further discussed. 

RAN2 is working on detailed signalling to support such report. Furthermore, RAN2 would like to ask RAN3’s confirmation on the necessary scenarios of such report. More specifically, RAN2 kindly requests RAN3 to confirm whether all (and if not which of) the following scenarios need to be supported for MRO in SCG Failure Report:


NR-DC,


NE-DC,


EN-DC, NGEN-DC.
So reply LS to RAN2 is needed.

Besides to reply the questions asked by RAN2, [7][11] proposed to ask additional questions to RAN2.

Q10: what additional contents should be included in the LS to RAN2?

	Company
	Comment

	Samsung
	At least, we should reply the questions asked by RAN2 in order to help the progress in RAN2.
We are also open to discuss additional questions to RAN2 which is in RAN2 domain and not clear in RAN3.

	CATT
	In [11], it is proposed to not enhance SCG failure information message. In our opinion, it cannot work without enhanced SCG failure information message. Because UE context in SN may have been released as discussed in Q2, MN cannot retrieve SN related information, such as source PSCell CGI. Moreover, MN is not aware of intra-SN PSCell change in source SN, So, it cannot detect the timeSCGFailure(the time elapsed since the last PSCell change initialization until SCG failure). In one word, SCG failure information shall be enhanced by RAN2 as we have agreed before. So, there is no other additional question needed to RAN2. 

	Nokia
	RAN3 has not made any limitations in the work on the SCG MRO hitherto, so there is no reason to limit the scenarios at this moment. Neither the WI limits the scope of supportable scenarios. RAN3 responds to RAN2 that all of the listed scenarios are expected to be supported.
Regarding proposal by [11], we do not think legacy message can be reused. We agreed to enhance this message by RAN3. No new request is needed.
Regarding proposal by [7] (source / failed PSCell CGI availability in MN), the MN is aware what is the PSCell for a given UE only when the SN informs about each PSCell change. This is possible, but dependent on another optional feature. Therefore, it can’t be assumed the MN knows the source PSCell always. It should be noted that the problem is not only there when intra-SN PSCell change without MN involvement occurs, as there had been some misunderstanding by the companies in the last meeting. In case of NR-DC, if the MN is to know the PSCell, it may always read the SCG configuration provided by target SN. However, assuming such implementation would be abusive, because the design of the MR-DC is made so to spare the MN from this requirement. In case of EN-DC, the MN may not even be able to read the SCG configuration. So, there is no need for a new LS.


	Qualcomm
	OK to send reply LS to RAN2 mentioning the scenarios that are to be considered (depends on section 3.1).

Regarding Nokia’s comment on proposal [7], agree there is no need to send LS to RAN2. Also, our comment last meeting that MN can be aware of the source PSCell was made in the context of NR-DC. Agree with you on EN-DC and other scenarios (although the optional feature for SN to indicate PSCell is always there). Anyway, Source PSCell CGI and Failed PSCell CGI is agreed to be included in PSCell Change Report, only if available. So, no further actions needed.


4 Conclusion, Recommendations [if needed]
If needed
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