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1 Introduction

CB: # 16_InterMNHO_withoutSNChange
- The usage of the SN UE X2/XnAP ID? Whether it can be interpreted by SN to retrieve the SCG configuration to provide delta configuration? Or introduce a new indicator in the SN ADDITION REQUEST message? Only using the RRC (sourceConfigSCG, scg-RB-Config) to decide delta configuration is already applied in other scenarios?
- Check group understanding and provide reply LS to RAN2

(HW - moderator)

Summary of offline disc R3-215819
RAN2 LS [1]:

	For the inter-MN handover without SN change scenario, RAN2 discussed how MN can indicate whether SN should apply delta signalling or full configuration. For one of the options discussed, the signalling of the fields is as shown by the example below:

· Inter-MN HO without SN change (implies SN may provide delta configuration) 

· SN UE X2/XnAP ID        present
· sourceConfigSCG          not present
· scg-RB-Config               not present        
· Inter-MN HO without SN change (implies SN must apply full configuration) 

· SN UE X2/XnAP ID        not present
· sourceConfigSCG          not present
· scg-RB-Config               not present
RAN2 would like to ask RAN3 the following questions:

Question 1: In the inter-MN handover without SN change scenario, is the SN UE X2/XnAP ID always required to be present when target MN sends SN Addition Request to SN?

Question 2: For the same scenario, RAN2 would like to confirm with RAN3 if the receipt of SN UE X2/XnAP ID alone may be interpreted by SN to retrieve the SCG configuration to provide delta configuration?


2 For the Chairman’s Notes
Answer to RAN2 question 1: 
· If the target MN decides to keep the SN, the target MN sends SN Addition Request to the SN including the SN UE X2/XnAP ID as a reference to the UE context in the SN that was established by the source MN.

· No consensus on if the absence of SN UE X2/XnAP ID is applicable in case the source SN and target SN are the same SN.

 Answer to RAN2 question 2: 
· In case the SN UE X2/XnAP ID is provided alone, the SN is able to retrieve the stored UE context, there is no description in RAN3 specifications on whether the SN may perform delta configuration or not. 

Agree Reply LS in R3-216025.

3  Discussion
3.1 RAN2 Question 1

RAN2 Question 1: In the inter-MN handover without SN change scenario, is the SN UE X2/XnAP ID always required to be present when target MN sends SN Addition Request to SN?
The following replies could be found in the submitted papers:

	[R3-214760 ZTE]
	No. In the inter-MN handover without SN change scenario, the SN UE X2/XnAP ID is not always required to be present. From RAN3 point of view, if the target MN decides to keep the source SN and the target MN allows the target SN to retrieve UE context stored in the source SN, the target MN will send UE X2/XnAP ID to SN.

	[R3-214806 Nokia]
	RAN3 understands the existing description in the TS 37.340 that the MN shall include the SN UE X2/XnAP ID when it wishes to enable the SN to identify the UE context. Therefore, it is not mandatory to include the ID always in this scenario. However, if the MN does not include the SN UE X2/XnAP ID, the SN has no mean to identify the existing UE context and must prepare the Addition anew.

	[R3-214933 NEC]
	Yes, In the inter-MN handover without SN change scenario, the SN UE X2/XnAP ID is always required to be present when target MN sends SN Addition Request to SN.

	[R3-214991 Huawei]
	In case the T-SN and S-SN are the same SN, the SN UE X2/XnAP ID may not be provided, and then the UE will be regarded as a new coming UE by the SN.

	[R3-215048 CATT]
	Yes. If the target MN decides to keep the SN, the target MN sends SN Addition Request to the SN including the SN UE X2/XnAP ID as a reference to the UE context in the SN.

	[R3-215289 Ericsson]
	Yes.

	[R3-215511 Samsung]
	In the inter-MN handover without SN change scenario, if the target MN decides the SN is kept, the SN UE X2/Xn AP ID is included. i.e. SN UE X2/XnAP ID is always required to be present in the inter-MN handover without SN change scenario.


The answers from companies are quite different, two options can be found:

· Option 1: in case the source SN and the target SN are the same SN, the MN may decide to not provide SN UE X2/XnAP ID, and if the SN UE X2/XnAP ID is not included, the SN will treat the UE as a new coming UE. 

· Option 2: in case the source SN and the target SN are the same SN, the MN has to provide SN UE X2/XnAP ID towards the SN.

From SN point of view, the things are quite clear, i.e. the presence/absence of SN UE X2/XnAP ID, will be understood by the SN as inter MN handover without/with SN change.
Question 1-1: Do you agree that: from SN point of view, in case the SN UE X2/XnAP ID is provided, it will be understood by the SN as inter MN handover without SN change, in case the SN UE X2/XnAP ID is not provided, it will be understood by the SN as inter MN handover with SN change.

	Company
	Answer
	Comment

	Huawei
	Agree
	

	ZTE
	No
	The SN can acknowledge that the UE context cannot be retrieved when this SN UE X2/XnAP ID is absent.

	Samsung
	Agree
	From the stage 2 TS, if MN decides the UE context is kept, UE AP ID is included in Addition Request message. From SN point of view, from this IE, SN knows it is inter-MN without SN change.

	CATT
	Agree
	

	Nokia
	?
	If included: agree
If not included: no (same as ZTE, I think: if the ID is not included, the SN can’t conclude it is a HO with SN change; it may be also a HO without SN change, but the MN decides a new context is to be created)

	E///
	Agree with comments
	This question seems extending Q1 from RAN2. RAN2 is asking “In the inter-MN handover without SN change scenario, is the SN UE X2/XnAP ID always required to be present when target MN sends SN Addition Request to SN?” 
Then in 37.340 it says: 
· If the target MN decides to keep the SN, the target MN sends SN Addition Request to the SN including the SN UE X2AP ID as a reference to the UE context in the SN that was established by the source MN. If the target MN decides to change the SN, the target MN sends the SgNB Addition Request to the target SN including the UE context in the source SN that was established by the source MN.

In conclusion, it is obvious that if the SN UE X2/XnAP ID is provided, it will be understood by the SN as inter MN handover without SN change, and if the SN UE X2/XnAP ID is not provided, it will be understood by the SN as inter MN handover with SN change.

	Google
	Agree
	

	NEC
	agreed
	In other words, if it is “without SN change”, then the SN UE X2/XnAP ID is present.

	Intel Corporation
	
	Agree with NEC. 


Summary: 
· It is common understanding that in case the SN UE X2/XnAP ID is provided, the SN will understand that this is inter MN HO without SN change.
· In case the SN UE X2/XnAP ID is not provided, two companies think that from SN viewpoint, it can only be understood as UE context cannot be retrieved, other companies agree that from SN viewpoint, it is inter MN HO with SN change. With all these inputs, it is understood by the moderator that at least all companies share the view that from SN viewpoint, the UE context cannot be retrieved.
Proposal: 

· In case the SN UE X2/XnAP ID is provided, the SN will understand that this is inter MN HO without SN change.

· In case the SN UE X2/XnAP ID is not provided, the SN will understand that the UE context cannot be retrieved, no consensus on whether it is inter MN HO with or without SN change.

From the MN point of view, companies have different understanding on whether it is allowed for the MN to not provide SN UE X2/XnAP ID to the SN, in case the source SN and the target SN are the same SN. 
There as two kinds of MN implementations:
· MN implementation 1: MN always provides SN UE X2/XnAP ID in such case.
· MN implementation 2: MN may not provide SN UE X2/XnAP ID in such case.
It is obviously that current different implementations are used by different companies, we need to answer whether these two kinds of implementations are allowed or not.

When we look at this question from interoperability view point, in case MN and SN come from different companies, and using different implementations, the following tables shows the results:

	
	MN
	SN
	In case the source SN and the target SN are the same SN

	case 1
	Imp 1
	Imp 2
	The MN provides the SN UE X2/XnAP ID, the SN handles the procedure as without SN change. 

· no issue found

	case 2-1
	Imp 2

SN UE X2/XnAP ID included
	Imp 1
	The MN provides the SN UE X2/XnAP ID, the SN handles the procedure as without SN change. 

·  no issue found

	Case 2-2
	Imp 2

SN UE X2/XnAP ID not included
	Imp 1
	The MN does not provide the SN UE X2/XnAP ID, the SN handles the procedure as with SN change, i.e. treat the UE as a new one.

· No issue found


With this analyses, it is clearly that whichever the MN implementation is used, there is no interoperability issue, considering of the feedback from companies, both MN implementations current exists.

Note that normally the RAN3 specifications are written from the receiving node point of view, the current specifications (37.340 38.423 36.423) allow these two MN implementations.

Question 1-2: Do you agree that, for the two kinds of MN implementations, i.e. the MN always or may provide the SN UE X2/XnAP ID, there is no interoperability issue when these two implementations exist in the same network.
	Company
	Answer
	Comment

	Huawei
	Agree
	

	ZTE
	Agree
	

	Samsung
	Not applicable 
	I think the condition to describe implementation is wrong, therefore, not sure the real difference between imp1 and imp2. It is clearly said in TS37.340, “during an Inter-Master Node handover, the target MN decides whether to keep or change the SN”. In case of source SN and target SN are the same physical node, but source SN doesn’t include UE AP ID in the HANDOVER RQUEST message, target MN can not do Imp1. That make imp1 is an impossible implementation.
Companies have different descriptions from physical node point of view and from use case point of view. From physical node point of view, imp2 is correct. 

I think in stage 2, the description is from logical use case point of view. Inter-MN handover with SN unchanged in TS37.340 is not saying MN shall always provide UE AP ID if source SN and target SN are physically same node. But saying, if target MN decides to keep UE context in SN, target MN always include UE AP ID in Addition Request message.
So if we change the condition using the wording in TS37.340 “in case MN decides the UE context is kept”, then only imp1 is aligning with TS37.340. This is exactly the question1 RAN2 asked.

	CATT
	Agree
	Of course there is some implementation which contradicts to 3GPP specs but never causes any inter-operability issue. 

	Nokia
	Agree
	

	E///
	?
	This question seems trying to twist the real problem that we are talking about. The original intention is to clarify how the specification should be interpreted, but not to ask if any interoperability issue due to (possibly wrong) implementation. 

If we have to repeat, though in stage-3 the IE is optional, in stage-2 how the presence of IE should be interpreted is clear. 

	Google
	Agree
	

	NEC
	
	It is clear that in case the source SN and the target SN are the same SN, if the target MN decides to keep the SN the MN provide the SN UE X2/XnAP ID as described in 37.340

	Intel Corporation
	
	Agree with Samsung, CATT, E///, and NEC. 


Summary: 5 companies say agree, 4 companies do not provide direct answer on yes or no. Let’s see next question summary.

When we look into current specifications, it can be found that the 36423/38423 describes the IEs from receiving node point of view, there is no restriction on the two MN implementation:
X2AP spec:

If the SgNB UE X2AP ID IE is contained in the SGNB ADDITION REQUEST message, the en-gNB shall, if supported, store this information and use it as defined in TS 37.340 [32].

XnAP spec:
If the S-NG-RAN node UE XnAP ID IE is contained in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, store this information and use it as defined in TS 37.340 [8].
For TS37.340, the with/without SN change is elaborated as whether the context at the SN is kept or moved, therefore in case the target SN and the source SN is the same RAN node, in case the MN do not want to keep using the context stored at the SN side, the specification allows the MN to not provide the SN UE X2/XnAP ID.
Question 1-3: Do you agree that there is no restriction on these two MN implementations in current specs?

	Company
	Answer
	Comment

	Huawei
	agree
	

	ZTE
	agree
	

	Samsung
	
	As the answer to question 1-2. MN implementation 1 doesn’t reflect the case in TS37.340. The condition in specification is not source SN and target SN as same physical node. 

	CATT
	Disagree
	If the source SN and the target SN share the same global gNB ID, it is inter-MN HO without SN change.

And if it is inter-MN HO without SN change, the UE AP ID should be included according to TS 37.340.

As the result, only Imp 1 is allowed.

	Nokia
	Agree
	The analysis is correct: stage-3 defines receiver’s behaviour (so SN’s); stage-2 is referred to, but it tells how the ID is used, when included in case of a HO without SN change (to reach the UE context).

	E///
	?
	The explanation for this question is subjective, which does not reflect companies’ views. Please refer to answer for Q1-2.

	Google
	
	According to the stage 2, if it is inter-MN HO without SN change, the UE AP ID should be included.

	NEC
	
	We are discussing  the answer to RAN2’s question 1. So the question in this thread is to ask “Do you agree that the answer to RAN2 question 1 is “yes”?”. then our answer to the RAN2 question 1 is “yes”.

	Intel Corporation
	
	Agree with Samsung, CATT, E///, Google and NEC. 


Summary: different views existing among companies, that means currently there are different implementations, as analyzed before question 1-2, there is no IoT issue for these different implementations, therefore both kinds of existing implementations shall be allowed, nothing wrong there.
Proposal: it is hard to directly answer yes or no to RAN2 question 1, it is proposed to clarify to RAN2 that: there is no consensus on yes or no for this question 1 in RAN3, but there is a common understanding that if the SN UE X2/XnAP ID is provided, the SN can retrieve the stored UE context based on it, and if the SN UE X2/XnAP ID is not provided, the SN will treat this UE as a new incoming UE.
3.2 RAN2 Question2

RAN2 Question 2: For the same scenario, RAN2 would like to confirm with RAN3 if the receipt of SN UE X2/XnAP ID alone may be interpreted by SN to retrieve the SCG configuration to provide delta configuration?
The following replies could be found in the submitted papers:

	[R3-214760 ZTE]
	Yes/but. Upon reception of SN UE X2/XnAP ID included in the SN addition request message, the target SN knows that the SN is kept and can retrieve UE contexet as a reference. From RAN3 point of view, it is RAN2 issue that the target SN can provide delta config based on either the receipt of SN UE X2/XnAP ID or the presence of sourceConfigSCG and scg-RB-Config.

	[R3-214806 Nokia]
	RAN3 understands the existing description in the TS 37.340 that purpose of the SN UE X2/XnAP ID, if included in the Addition, is to enable the SN to find the existing UE context and thus the SCG configuration. Also, the MN is obliged to provide the SCG configuration separately only if the SN changes. Therefore, the SN may use the SN UE X2/XnAP ID alone to prepare the delta configuration.

	[R3-214933 NEC]
	The presence of SN UE X2/XnAP ID indicates the request is for inter-MN HO without SN change.  For the delta configuration decision, RAN3 basic understandings is that, the SN should use the RRC IEs (souceConfigSCG, scg-RB-Config). However, RAN3 understands it is RAN2 scope how the SN UE X2/XnAP ID is used alone or together with other RRC IEs (sourceConfigSCG, scg-RB-Config) to apply delta configuration.

	[R3-214991 Huawei]
	Yes.

	[R3-215048 CATT]
	No. As long as the SN UE X2/XnAP ID is received, the SN can retrieve the whole set of UE context locally stored in it (maybe including the SCG RRC configuration), but its presence should not be interpreted as that RRC delta configuration is allowed.

	[R3-215289 Ericsson]
	It could be for the SN to apply delta configuration upon receipt of SN UE X2/XnAP ID alone, though it is unclear about the differentiation of full or delta configuration from the MN. Thus RAN3 agreed to introduce a new indicator in the SN ADDITION REQUEST message for this purpose.

	[R3-215511 Samsung]
	If SN receives SN UE X2/XnAP ID, the SN uses it as the reference to the UE context. SN configures delta configuration or full configuration based on the information included in the MN to SN RRC container.


From our understanding, in case the MN does not provide enough information (no SN UE X2/XnAP ID, no RRC containers), SN has to use full configuration. But if the SN UE X2/XnAP ID and/or the RRC containers are received by the SN, the SN will have enough information to perform delta configuration.
In current specifications, there is no description about the MN control of full or delta SCG configuration in case SN have enough information to perform delta configuration, therefore in such case it will up to the SN to make the decision on whether to sue full or delta configuration.

Question 2-1: do you agree that: upon receiving the SN UE X2/XnAP ID, the SN will be able to find the stored UE context including the SCG configuration, in such case the SN will have enough information to perform delta configuration.

	Company
	Answer
	Comment

	Huawei
	Agree
	

	ZTE
	Partial agree
	The SN can do as TS37.340, as a reference to the UE context in the SN. Whether the SN can perform delta/full configuration seems fine but it is RAN2 issue.

	Samsung
	Partial agree
	From RAN3 point of view, this reference is to the UE context. How to do delta/full is defined by RAN2. This IE originally is not used for delta/full configuration intension.

	CATT
	Agree
	

	Nokia
	Agree
	We also agree with ZTE. But we understand that the question is to ask if the SN may create delta config, not if SN must create delta config. It is up to the SN.
Also, please note, the SN must be able to create delta config based on the UE ID alone, because RAN2’s specification forbids including the RRC config when SN does not change! It is meant to be included only when SN changes!

	E///
	?
	This is a RAN2 issue whether it is enough information for full or delta configuration. Why do we need to answer to that as RAN3? RAN2 only asks what the understanding of SN is in case of receiving the ID and how it interprets it. We are a bit afraid the progress will be stalled as it is.  

	Google
	Agree
	For the SN change case, the target SN relies on the received sourceConfigSCG to support delta configuration. For the without SN change case, the SN may be able to support delta configuration with/without a sourceConfigSCG from the MN as long as the SN UE X2/XnAP ID can be identified.

	NEC
	
	As our understanding that, for the “without SN change”, the SN UE X2/XnAP ID shall be present. The MN need to provide also the  (souceConfigSCG, scg-RB-Config) for SN to perform the delta / full configuration. It can be up to RAN2.

	Intel Corporation
	No
	The receipt of SN UE X2/XnAP ID should be interpreted by SN to identify the UE context. That's it.
We should think it from the baseline "inter-MN HO with SN change", because "without SN change" is an extension of it. 
In case of inter-MN HO with SN change, 

(1) If sourceConfigSCG is not provided, target SN has to do full config. 

(2) If sourceConfigSCG is provided, target SN can do delta or full. 

(3) If SN Addition Trigger Indication IE is included in SN ADD REQ, target SN must provide RRC Config Indication IE whether it applied delta or full. 
The same principle should be applied to "without SN change". Especially, 

(1) If sourceConfigSCG is not provided, SN has to do full config (even if SN can have enough info to do delta based on UE Context identified by X2/XnAP ID provided).
(2) and (3) should be the same. 
It seems that RAN2 is having an issue due to the description of sourceConfigSCG in RRC spec (highlighted below):
Includes all of the current SCG configurations used by the target SN to build delta configuration to be sent to UE, e.g. during SN change. The field contains the RRCReconfiguration message, i.e. including secondaryCellGroup and measConfig. The field is signalled upon change of SN, unless MN uses full configuration option. Otherwise, the field is absent.
Enforcing "full config" to SN has been given to MN by not including sourceConfigSCG in case SN is changed. The same option should be given to MN even in case SN is not changed. From the above highlighted description, it is not clear how MN can force full config to SN in case SN is not changed. That's why they are seeking a way by the presence of "X2/XnAP IDs", which is wrong. The receipt of SN UE X2/XnAP ID should be interpreted by SN to identify the UE context only as RAN3 agreed before. RAN2 should find their own way to address this issue without changing the meaning of X2/XnAP ID in RAN3. 
We really should keep in mind that "without SN change" is a special extension of "with SN change". The behaviors of "with SN change" should always be the baseline.


Summary: different views provided, and there is a common understanding among companies that in case SN UE X2/XnAP ID is provided, the SN is able to retrive the stored UE context, but whether the SN may perform delta configuration is subject to RAN2.
Proposal: in case SN UE X2/XnAP ID is provided, the SN is able to retrive the stored UE context, but whether the SN may perform delta configuration is subject to RAN2.
Question 2-2: do you agree that: In case the SN finds the UE context by using SN UE X2/XnAP ID, in current specification, there is no description about the MN control of full or delta SCG configuration, and therefore it is up to the SN to make the decision on whether to use full or delta configuration.
	Company
	Answer
	Comment

	Huawei
	Agree
	

	ZTE
	Agree
	

	Samsung
	Partial agree
	For normal cases, MN can indicate its control of full or delta and SN can make its own decision. For this case, agree there is no such control based on existing RAN2 specification. Without the control, there is problem to let SN decides full or delta. The SN may decide a configuration not aligning with MN. E.g. MN can do full only, but SN decides a delta. 

	CATT
	Partly
	What we agree: “there is no description about the MN control of full or delta SCG configuration”.

What we disagree: “it is up to the SN to make the decision on whether to use full or delta configuration”.

	Nokia
	Partly agree
	Yes, if the MN includes the UE ID, it is up to the SN to use full or delta config. 
However, the MN is not totally without decision power: if the MN requires full config, it may not include the UE ID (so that it decides the SN shall create a new UE context).

	E///
	
	In the spec there is no saying about MN controlling. For this scenario, the MN includes the SN UE context ID, no specific behavior is specified for the SN about which configuration to be applied.

	Google
	Agree
	Additionally, we share the NEC’s understanding “For the delta configuration decision, RAN3 basic understandings is that, the SN should use the RRC IEs (souceConfigSCG, scg-RB-Config).” above on how delta/full config is signaled by the MN. However, it seems that the current field description in CG-ConfigInfo prevents this method and then leads to the questions about whether to use the SN UE AP ID instead in this comeback. 

	NEC
	
	In case the SN find the existing UE context by using the SN UE X2/XnAP ID, the SN apply delta configuration base on (souceConfigSCG, scg-RB-Config) provided by MN.

	Intel Corporation
	No. 
	As explained above, enforcing "full config" option to SN has been given to MN by not including sourceConfigSCG in case SN is changed. The same option should be given to MN even in case SN is not changed.


Summary and proposal: in case the SN UE X2/XnAP ID is not provided, the SN has to perform full configuration, in case the SN UE X2/XnAP ID is provided, there is no restriction in RAN3 specifications on whether the SN may perform delta configuration or not.
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4 Conclusion, Recommendations [if needed]
If needed
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