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1   Introduction
This document summarizes the following email discussion:
[99#49][NR] MN/SN procedures (ZTE)

                To progress further details regarding MN/SN procedures as described in R2-1709953

                Intended outcome: Report to next meeting

                Deadline: 2017-09-21
With respect to the list of key open issues regarding MN/SN procedures contained in R2-1709953 [1] (drafted during the meeting as a result of a preliminary offline discussion), some aspects might be removed from the list, while a few others need to be added.
More specifically, it is suggested that the following points – listed in [1] - are not treated in this email discussion:
· Procedures for UE capability coordination:



Reflect in Stage 2 the (ongoing) agreements


Reason: this is also covered by another agreed email discussion
· Transfer of UL NR RRC messages through LTE 

Discuss message and procedure for transferring UL NR RRC messages through LTE (e.g. when SRB3 is not configured)
Reason: During the RAN2#99 meeting it was agreed to introduce a new Generic Container message carrying a transparent container IE to hold an SN MeasurementReport message
· Support of delta signalling at MN initiated SN change



Check RAN3 status on how MN knows the current SCG configuration and reflect it in Stage 2
Reason: RAN3 did not take any decision so far and decided to continue the discussion during next meeting. So the RAN2 discussion on this needs to be postponed
· Intra-Master Node handover without SCG change (R2-1708137):

Discuss if and how to capture in Stage 2
Reason: This proposal is only applicable for NE-DC so it might be discussed in the future
On the other hand, a few other issues – on top of those listed in [1] – might need to be discussed, like the use of SRB3 for sending SN RRC Reconfiguration messages and the definition of SCG change. 
The suggestion is then to focus the email discussion on the following items: 
· Use of SRB3 for sending SN RRC Reconfiguration messages (originally not listed in [1])
· Definition of SCG change (originally not listed in [1]) (R2-1709023, R2-1709434)
· MN->SN container 



Define the MN->SN container (e.g. at SN addition)

· Inter-Master Node handover with Secondary Node change (R2-1709403)

Discuss if and how to capture in Stage 2 
Note that this list only considers EN-DC aspects (or aspects common to all MR-DC options) but no NGEN-DC and NE-DC specific issues.
2   Discussion 
2.1   SRB3 for sending SN RRC Reconfiguration messages 
It was previously agreed that “SRB3 can be used to send SN RRC Reconfiguration, SN RRC Reconfiguration Complete and SN Measurement Report messages” (TS 37.340 [2], section 7.5). The use cases for sending SN Measurement Report messages are relatively clear. However the use cases for sending SN RRC Reconfiguration messages are partly still FFS. At the moment the use of SRB3 is considered for the “SN initiated SN modification without MN involvement” cases (see Figures 10.3.1-3 and 10.3.2-3 in [2]). But it’s also FFS for the “SN initiated SN modification with MN involvement” cases, according to a note in the description of Figure 10.3.1-2 in [2] (copied below).
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Figure 10.3.1-2: SN Modification procedure - SN initiated with MN involvement
…

Editor’s note: It is FFS whether the SgNB may communicate directly with the UE (steps 4b and 5b) in case of SN initiated SN Modification.
…
In fact, in this case, the SgNB could directly send the reconfiguration message to the UE (i.e. via SRB3), after coordinating with the MeNB. In other words steps 4b and 5b could replace 4a and 5a. 
One specific scenario for potentially using SRB3 is when the SgNB initiates a UE capability re-negotiation towards the MeNB, before actually generating the reconfiguration message. After getting a response from the MeNB, the SgNB could indeed send the final reconfiguration message over SRB3, without further involving the MeNB. However, this procedure could also be seen as a “UE capability re-negotiation” procedure followed by a “SN initiated SN modification without MN involvement”, already foreseeing the use of SRB3.
Q1: Can SRB3 be used to send a SN RRC Reconfiguration message in the “SN initiated SN modification with MN involvement” procedure? (More in general please share your views on the use of SRB3 to send SN RRC Reconfiguration messages)
	Company
	Yes/No
	Comment

	Nokia
	No
	There are following possible scenarios:
a) SCG change needs MN involvement without RRC reconfiguration (capability coordination fulfilled by X2 transaction)

b) SCG change needs MN involvement and UE involvement with SCG RRC configuration (capability coordination fulfilled by X2 and SRB1 RRC message)

c) SCG change needs MN and UE involvement with MCG and SCG RRC configuration (capability coordination fulfilled by X2 and possibly SRB3 message as suggested in above scenario)

d) SCG reconfiguration does not need MN involvement (capability coordination is not required in given scenario)

It seems to be better to have a consistent approach for b) and c), at least for Rel-15. Hence, it is proposed that the final message is sent via. SRB1. So, c) also uses SRB1.

However, a) could trigger SRB3 message in the near future once X2 transaction is complete. As listed above, d) is the scenario where SRB3 may be used.

	Intel
	No
	In our understanding, this was discussed previously and there was no agreement to allow this.  Any SN initiated SN modification that requires involving MN for coordination, the SCG configuration message must be encapsulated in an MCG RRC message. At this stage of WI, we think there is no need for further optimization.

	CATT
	No
	We think all SN change cases involving MN could have similar signaling procedure and would support to send the SCG RRC configuration via SRB1 when MN is involved in the SgNB change procedure. For the case where, MN is not involved or impacted, SCG RRC reconfiguration for the SgNB initiated SgNB change could be sent over SRB3. 



	Qualcomm
	No
	Currently there is no need for the optimization.

	NEC
	No
	Whenever the MN needs to be involved, the SRB3 cannot used and instead the RRCConnectionReconfiguration sent via MN/MCG shall be used. There is no need for further considerations.

	DOCOMO
	No
	We agree with the above views that we should have a consistent behaviour for this stage:

· For SN change case involving MN (including Nokia’s case a)), then SCG RRC Reconfiguration is sent over SRB1.

· For SN change not involving MN, the SCG RRC Reconfiguration can be sent over SRB3

	Huawei, HiSIlicon
	No
	We do not have partially success/failure for RRC reconfiguration. If the SN modification involving the change of MN configuration, the message has to be arrived in the UE simultaneously. That’s  why SRB2 is only allowed for the case SN initiated SN modification without MN involvement.

	Sharp
	No
	If both MCG and SCG reconfiguration is required due to coordination, SCG reconfiguration message must be encapsulated in an MCG RRC message in accordance with the previous agreement.

	vivo
	No
	In case SN change involves MN, the RRCConnectionReconfiguration should be sent over SRB1

	Ericsson 
	No
	If there is co-ordination required, we have already agreed that the RRC Connection reconfiguration message will be sent via embedded RRC 

(agreements from RAN2 #97:

For the SN/MN RRC reconfiguration requiring also MN/SN RRC reconfiguration, a MN RRC message is delivered with an embedded SN RRC message.
)

	LG
	No
	If MN is involved, it would be good to use MCG SRB. SRB3 can only be used for or other procedure not impacting MCG configuration.

	ZTE
	No
	We believe that, in scenario c) (using the terminology in Nokia's comment) in principle SRB3 could be used. But for simplicity we agree that - at least in Rel-15 - SBR1 is used in this case as well, meaning that in the “SN initiated SN modification with MN involvement” procedure SRB1 is always used. SRB3 may be used in scenarios with "no MN involvement”.

	OPPO
	No
	We also prefer the consistent solution i.e. no need to add additional mechanism to pass SN RRC configuration messages in this case.

	Samsung
	No
	If MN needs to be involved, we assume the embedded approach is used


All companies agree that SRB3 may only be used in scenarios with "no MN involvement”.

Proposal 1: SRB3 may only be used in scenarios with "no MN involvement” (it cannot be used to send a SN RRC Reconfiguration message in the “SN initiated SN modification with MN involvement” procedure).
2.2   Definition of SCG change
Some description for SCG Change is already covered in section 10.6 of [2], largely derived from the corresponding description for LTE DC:
"SCG change" refers to a synchronous SCG reconfiguration procedure towards the UE involving random access on PSCell. This procedure is used to establish SCG, and can be used to reconfigure the SCG configuration. During SCG change, MAC entity configured for SCG is reset and RLC configured for SCG is re-established regardless of the bearer type(s) established on SCG. For SCG bearer and SCG split bearer, PDCP configured for SCG is re-established.
Editor’s note: FFS whether PDCP configured for SCG is re-established at SCG change for SCG and SCG split bearers.

In case of reconfiguration from MCG split bearer to MCG bearer, RLC configured for SCG is released; in case of reconfiguration from SCG split bearer to SCG bearer, RLC configured for MCG is released. To perform SCG change within the same SN, the SN Modification procedure as described in section 10.3 is used. To perform SCG change between different SN, the SN change as described in section 10.5 is used.
However, as a result of other agreements reached during the past meetings, some clarifications are needed and at RAN2 AH#2 the following FFS was formally captured:

FFS: SCG change still needs to be defined for NR cases

Two related papers were submitted to RAN2#99, R2-1709023 [3] and R2-1709434 [4]. For instance, [3] highlights that in LTE DC, with the term "SCG Change" both bearer type changes and genuine mobility cases / SCG security changes cases (not triggered by bearer type changes) are covered. In LTE DC all these cases are accompanied with mobility procedure (i.e., L2 reset as well as RACH procedure). Things might be different in EN-DC, as some bearer type changes (e.g. not requiring any change of keys, PDCP version or PDCP anchor point) might be possible without mobility (as also discussed in the email discussion [99#18] on Bearer Type Change). This kind of bearer type change would not need all L2 stack reset as well as RACH procedure. Taking this into account, one possibility suggested in [3] is that for EN-DC (and more generally for all MR-DC cases) we redefine "SCG change" as the cases which still need the full mobility procedure, i.e. genuine mobility / SCG security changes cases. Adopting this principle, other cases which don’t need full mobility procedure could simply be categorized as "reconfiguration”. Other approaches are possible, e.g. keep the same "SCG Change" definition as for LTE DC (i.e. encompassing all possible cases) and then clarifying the specific UE behavior for the different sub-cases.
Option 1:
For MR-DC, "SCG change" is redefined to include true mobility / SCG security changes cases where MAC reset and RACH operation are necessary.
Option 2:
For MR-DC, the same definition of "SCG change" as for LTE DC is kept (i.e. including all possible scenarios) and then the specific UE behavior for the different sub-cases is clarified.
Option 3: …

Q2: How should SCG Change be defined for MR-DC?
	Company
	Option
	Comment

	Nokia
	Option 1
	For MR-DC, "SCG change" is redefined to include true mobility / SCG security changes cases where MAC reset and RACH operation are necessary. The cases that do not need true mobility are SCG reconfiguration cases.

	Intel
	Option 1
	In MR-DC, it has been agreed that PDCP may not be re-established and MAC may not be reset for some of the bearer type change. Hence SCG change indication should not be applied for all bearer type change. 
For MN initiated SN Modification, SCG change indication should just be used for true mobility or SCG security changes triggered by MN.

For SN initiated SN Modification, SN prepares the SN message to be sent to the UE. It is unclear when/why SCG change indication needs to be sent by SN to MN in this case.

	CATT 
	Option 1 
	Agree with the previous comments that current SCG Change definition doesn’t apply to the EN-DC. We also think that the SCG change should be redefined to only to capture true mobility / security key change cases. The same could be referred by the inclusion of “an RRCConnectionReconfiguration message including mobilityControlInfoSCG”. Hence we wonder whether the term “ SCG change”  is really required as true mobility is indicated by the inclusion of mobilityControlInfoSCG. 



	Qualcomm
	Option 1
	Agree SCG change definition doesn’t apply for EN-DC. It should be sufficient to have a SN change including mobility and SCG security change and a SN reconfiguration to cover other cases.

	NEC
	Option 1
	It is good to redefine the “SCG change” as proposed and other cases can be considered as SCG reconfiguration as Nokia commented.

	DOCOMO
	?
	We agree to the previous comments that the SCG Change definition in LTE-DC doesn’t apply to EN-DC.  We also agree that the definition in stage2 should be clarified.

However, it maybe better to align stage 2 with stage3 discussion in 99#30 which assuming that the SCG change can be realized with two different configuration (1)reestablishment field and (2) synchronousReconfiguration in which MAC is reset and RA procedure is performed.

	Huawei, HiSilicon
	?
	We agree that the SCG change defined in LTE DC is not suitable for MR DC. It is only applicable for the case “SN change/security key change”. Not for others.  Some questions from our side:

1 what does “true mobility” mean here? SN change?

2 do we still need the definition of “SCG change”? we understand that it is necessary in LTE DC since we use “SCG change” for every bearer type change and system information change, etc. But for MR DC, it can only be used for one scenario, i.e. SN change. It is not needed to special description on this.

	Sharp
	Option 1
	We think it is a good approach to redefine the "SCG change" to include true mobility / SCG security changes cases where MAC reset and RACH operation are necessary.

	vivo
	Option 1
	For MR-DC, "SCG change" is redefined to include true mobility / SCG security changes cases where MAC reset and RACH operation are necessary

	Ericsson
	?
	What matters from the UE’s perspective is whether it has to perform a synchronous procedure or not, and whether there is a security key change involved.  How to communicate this information explicitly to the UE (i.e. asynchronous procedure or not, key change required or not) is being discussed in email discussion #30. Thus, we don’t see the need to define or use the term “SCG change” in the context of EN-DC.

	LG
	?
	We agree to change the definition of SCG change. However, before deciding what SCG change procedure is now, we think it is better to understand and agree the most common case and name the most common case as “SCG change”.

	ZTE
	Option 1??
	We share the common view that the current SCG change definition does not apply for EN-DC. If needed, SCG Change for MR-DC could be redefined to only cover the cases where MAC reset and RACH operation are necessary. However we also agree that we should see the outcome of email disc #30 (and #18) and then decide whether there is a need to define the term "SCG change" for MR-DC.

	OPPO
	Option 1
	It would be clearer to define SCG change in MR-DC so, that it always includes true mobility (MAC reset and RACH procedure).  

	Samsung
	?
	Alike for MCG, we have synchronous reconfiguration cases with and without security refresh (PDCP re-establishment). What terminology to use if of secondary importance i.e. the main thing is behavior that applies for the different cases. Note that which of the SCG reconfiguration option to use in a particular scenario may be different than in LTE.
For the cases not involving change of SN (i.e. no mobility), MN may initiate security refresh. We think it would also be good to consider the option for for SN to initiate security refresh by itself i.e. without MN providing input (as in LTE)


All companies agree the current SCG Change definition (derived from LTE DC) doesn’t apply to the EN-DC. However it's not entirely clear whether "SCG change" should be redefined (to only include mobility  / SCG security changes cases where MAC reset and RACH operation are necessary) or whether there is actually no need to define or use the term “SCG change” in the context of MR-DC. This is also related to the outcome of the email disc #30 and #18.

Proposal 2: Wait for the outcome of the email disc #30 and #18 to decide if there is a need to define the term "SCG change" for MR-DC. If yes, the definition should only cover the cases where MAC reset and RACH operation are necessary.
2.3   MN->SN container 
The MN->SN container (e.g. at SN addition) currently mentioned in [2] is still referred to as SCG-ConfigInfo. However, in MR-DC, the information included in such container will be different than in LTE DC (for instance no information about the actual Scells is expected). Whether a different MN->SN container is needed or not (other than the SCG-ConfigInfo used in LTE DC) should then be discussed. 

Q3.1: Should a different MN->SN container (than the SCG-ConfigInfo used in LTE DC) be introduced for MR-DC (e.g.  SCG-ConfigAssistanceInfo)?
	Company
	Yes/No
	Comment

	Nokia
	Yes
	We think SCG-ConfigInfo and SCG-Config are a bit difficult to understand and we would prefer to rename them them to be SCG-Config-Request and SCG-Config-Response.

	Intel
	Yes
	Since the contents will be different, it will need a different name. Also RAN 2 has to decide on the spec it will be in. Based on source adapts to target principle, the container should be in NR specification.

	CATT 
	Yes 
	Different naming is preferred for clarity considering that the content will be different. 



	Qualcomm
	Yes
	

	NEC
	Yes
	We understand the real point is to differentiate from the container in LTE DC, because the contents could be different in MR-DC.

	DOCOMO
	Yes
	We also prefer different naming than the one for LTE DC since the contents will be different.

	Huawei, HiSililcon
	Y
	Different container should be introduced: container should be defined in NR specification and the content should be different. 

	Sharp
	Yes
	Since there are RAT(NR) specific contents in the MN->SN container, a different container should be introduced.v

	Vivo
	Yes 
	The content of MR-DC for SCG container content may be different from LTE-DC. So these two containers should be different

	Ericsson
	Yes
	Even though it will be possible to reuse/extend SCG-ConfigInfo, it will be much cleaner/understandable if a separate container is used for EN-DC

	LG
	Yes
	

	ZTE
	Yes
	Both SCG-ConfigInfo and SCG-Config should be replaced for MR-DC. SCG-Config-Request and SCG-Config-Response seems to be a valid proposal

	OPPO
	Yes
	The naming of containers in NR should be aligned with the content. 

	Samsung
	Yes
	We understand that the container will be defined in NR. The content will be somewhat different from what is used in LTE DC, but the purpose is still the same i.e. to transfer the RRC related information required for SCG establishment/ modification.
So far a this type of container is independent of the RAT used by the initiator (i.e. originator adjusts to terminator) so we assume the same container would be used for other DC cases


All companies agree to introduce new MN->SN and SN->MN containers (other than SCG-Config and SCG-ConfigInfo used in LTE DC). In particular it was clarified that they should be defined in NR RRC (for EN-DC and NGEN-DC). SCG-Config-Request could be the name for the MN->SN Container. 
Proposal 3: Define new MN->SN and SN->MN containers in NR RRC (for EN-DC and NGEN-DC), e.g. SCG-Config-Request for MN->SN Container. 
Q3.2: Regardless of the name, which should be the high-level content of such container? (e.g. w.r.t. the content of SCG-ConfigInfo in LTE DC)
	Company
	Answer

	Nokia
	Some parameters have already been agreed in an earlier email discussion. DRBs to be added/modified, bearer type (split/not), measurement results for SN addition, SCG configuration restrictions, Capability coordination parameters are a few of them.

	Intel
	From the high level, the following contents need to be in the container:

· Information related to UE Capability coordination (measurement, band combination, baseband capability, etc.)

· Measurement result from MN for SN addition case
· Measurement gap configuration (FFS)

Note that we believe what is currently signaled as SCG DRB configuration (EPS bearer id, DRBid, DRB type (MCG split, SCG, SCG split)) can be signaled as Xn-AP fields rather than in RRC container.

	CATT


	According to agreements so far, at least the following contents need to be in the container:

· Measurement results of SN

· SN UE capabilities

· SN configuration restriction
· Current SCG configuration info
 

	Qualcomm
	At least measurement results for SN addition, UE capability coordination related parameters, radio bearer configurations.

	NEC
	The contents could be different case by case. For example:
In SN addition procedure, the information required for UE capability coordination (e.g. band combination, baseband capability), DRB configuration (e.g. EPS-bearer identity in EN-DC, DRB ID), and probably measurement gap configuration.
In SN change procedure (i.e. MN to target SN), the SCG configuration in the source SN should be also included so that the target SN can take it into account for SCG configuration in the target cell.

	Huawei, HiSIlicon
	At least:

· Measurement result of NR;

· UE NR capability;

· Configuration coordination  (capability, measurement configuration, DRX, gap, DRB configuration, power);



	Sharp
	Measurement related parameters including measurement results for SN addition, and some coordination parameters (e.g. Capability, radio bearer) are needed.

	vivo
	At least the following info should be included
· Measurement results of SN
· Measurement gap configuration
· UE capabilities
· Bearer configuration 


	Ericsson
	The most important parameters are:

- UE capabilities (and additional information is needed for capability co-ordination)

- DRBs to add/modify

- SRBs to add/modify (split SRBs)

- NR measurement results (for SN addition/change)

	LG
	As commented by previous companies, DRBs information, measurement results, SCG configuration restrictions, Capability coordination parameters can be included.

	ZTE
	Measurement results for SN addition/change, SN configuration restriction, UE capability coordination related parameters, DRBs/SRBs configuration. 

	OPPO
	In high level, at least the UE measurement results, capability coordination related information and bearer configuration should be included.  

	Samsung
	This topic inter-node signaling was previously discussed by RAN2. At this stage we have no further information to add compared to previous agreements.


There is a general alignment among all companies on which parameters should be included at a high level in the MN-> SN container, e.g. measurement results for SN addition/change, UE capability coordination related parameters, DRBs/SRBs configuration. 
Proposal 4: Add a reference to "measurement results for SN addition/change, UE capability coordination related parameters, DRBs/SRBs configuration" in the Stage 2 description of the MN->SN container (Further details to be discussed in Stage 3)
2.4   Inter-Master Node handover with Secondary Node change 
R2-1709403 [5], submitted for RAN2#99, discussed Inter-Master Node handover with Secondary Node change, suggesting the introduction of the corresponding description in [2]. [5] was also submitted and presented in RAN3 in R3-173039. The conclusion in RAN3 was that “From RAN3 point of view, this scenario is supported with current specification text; there is no need to capture it in Stage 2”. However this wording seems to leave a final decision to RAN2.
Q4.1: Should Inter-Master Node handover with Secondary Node change be supported?

	Company
	Yes/No
	Comment

	Nokia
	No
	We have a preference to allow MN HO to have preference over SN HO. Hence, MN must be allowed to reject SN change initiated when MN HO procedure has already been triggered and ongoing. Additionally, MN must be able to cancel SN HO in case MN HO is triggered once the SN change is ongoing (i.e. after SN has initiated SN Change Required).

	Intel
	Yes
	Only if from UE perspective, it is no different to Inter-MN handover with SN release and SN addition.

	CATT 
	Yes
	As indicated by RAN3, the procedure is already supported, what remain is to clarify it in Stage 2. We think it is good to capture the procedure in Stage 2.



	Qualcomm
	Yes
	

	NEC
	Yes
	To our understanding, it seems this procedure can be supported (is not precluded) in LTE DC according to discussions in RAN2#92 and the agreed CRs (R2-157063 and R2-157064).
From summary of change in R2-157063:

“Removes any statements that the following options are not supported (may be updated to reflect actual changes):

a) to maintain/ reconfigure the SCG upon inter-eNB handover

b) to establish an SCG upon (any kind of) handover

c) to change SeNB upon change of MeNB (i.e. inter MeNB handover with inter SeNB change)”
When we consider LTE DC as baseline for MR-DC, this scenario can be considered to be supported. However, this does not mean any optimization specific to this scenario is necessary.

	NTT DOCOMO, INC.
	Yes
	Although RAN3 indicated that the procedure is already supported, it is not clear whether that can be understood from Stage 2 description, e.g., whether different “operation” sections can be used or whether it is a general understanding that the procedure can be supported by combination of elementary procedures that are (going to be) defined.

Therefore we think it would be good to clarify what is the understanding in Stage 2, either by capturing the procedure or by clarifying the understanding in the general section.

	Huawei, HiSIlicon
	
	This should be controlled by MN since such SN change procedure is related to MN configuration when MN HO occurs. Therefore it can only be done by MN SRB, i.e. if the MN SRB indicates HO + SN change, the UE shall follow it. But if the MN SRB indicates HO + SN release, the UE shall release SN no matter what SRB 3 tells the UE.

	Sharp
	Yes
	From UE point of view, this procedure is similar to the eNB/gNB to Master Node change and it is good to capture the procedure in Stage 2.

	vivo
	Yes 
	This procedure can be supported. Therefore it should captured in stage 2. Whether some optimization should be considered can be further discussed in RAN2

	Ericsson 
	Yes
	In the first version LTE DC, MN handover resulted in the release of the SN and later it was enhanced to support also the keeping of the SN. Also, as indicated by RAN3, the current LTE DC implicitly support the simultaneous MN/SN change. Thus, it is logical to start supporting this in EN-DC from the beginning. 

	LG
	Yes
	In our view, this procedure can be supported as the procedure is just combination of release and add procedure, which are supported in LTE DC. In addition, the target MN can have control over whether to change SN or not to add new SN.

	ZTE
	Yes
	We see no reason not to support this.

	OPPO
	Yes
	SN release/addition during inter-MN handover could be supported.  

	Samsung
	Yes
	Assume that from UE perspective the procedure is the same as keeping SCG upon MCG HO with security refresh/ PDCP re-establishment


Q4.2: If yes, should the corresponding message flow be added to section 10 of 37.340?

	Company
	Yes/No
	Comment

	Nokia
	Yes
	Yes, handling to be clarified by appropriate TP from RAN3

	Intel
	Yes
	

	CATT


	Yes 
	

	Qualcomm
	Yes
	

	NEC
	Yes
	It is good to capture the flow in TS37.340 to show clearly it’s supported.

	DOCOMO
	Yes
	Agree with NEC and Nokia comment.

	Huawei, HiSIlicon
	Yes
	

	Sharp
	Yes
	

	vivo
	Yes 
	

	Ericsson
	Yes
	

	LG
	Yes
	

	ZTE
	Yes/No
	We think it's important to clarify somewhere in Stage2 that this procedure is supported. No strong view on whether a complete message flow needs to be described.

	OPPO
	Yes
	

	Samsung
	Yes?
	It may be up to RAN3 which scenario’s to describe i.e. whether both with and without change of SN (assuming that from UE perspective, RAN2 scope, these would be the same) 


All companies agree to support Inter-Master Node handover with Secondary Node change and to describe the message flow in TS 37.340.

Proposal 5: Describe the message flow for Inter-Master Node handover with Secondary Node change in TS 37.340.
3   Conclusions
Based on the email discussion, the following proposals can be made:

Proposal 1: SRB3 may only be used in scenarios with "no MN involvement” (it cannot be used to send a SN RRC Reconfiguration message in the “SN initiated SN modification with MN involvement” procedure).
Proposal 2: Wait for the outcome of the email disc #30 and #18 to decide if there is a need to define the term "SCG change" for MR-DC. If yes, the definition should only cover the cases where MAC reset and RACH operation are necessary.
Proposal 3: Define new MN->SN and SN->MN containers in NR RRC (for EN-DC and NGEN-DC), e.g. SCG-Config-Request for MN->SN Container. 
Proposal 4: Add a reference to "measurement results for SN addition/change, UE capability coordination related parameters, DRBs/SRBs configuration" in the Stage 2 description of the MN->SN container (Further details to be discussed in Stage 3)

Proposal 5: Describe the message flow for Inter-Master Node handover with Secondary Node change in TS 37.340.
A Text Proposal reflecting proposals 1 and 5 can be found in the Annex (3 and 4 might need to wait for the final decision on the MN->SN container name).  Note that some justification for some details of the text proposal to capture the description for Inter-Master Node handover with Secondary Node change can be found in [6].
4   References
[1] R2-1709953
Status of Offline discussion #28: identify key remaining aspects for MN/SN procedures
ZTE
[2] TS 37.340

E-UTRA and NR, Multi-connectivity, Stage 2
[3]
R2-1709023
NSA procedure FFS: SCG change definition in ENDC / Information for DRB configuration 
Samsung Electronics Romania


[4]
R2-1709434
Definition and usage of SCG change for LTE NR DC
Huawei, HiSilicon


[5] R2-1709403
Inter Master Node handover with Secondary Node change
NTT DOCOMO INC.

[6] R2-1710330
Consideration on Inter MN handover with SN change
ZTE.

Annex

*** FIRST CHANGE ***

10.3
Secondary Node Modification (MN/SN initiated)

10.3.1
EN-DC
…

SN initiated SN Modification with MN involvement
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Figure 10.3.1-2: SN Modification procedure - SN initiated with MN involvement

Editor’s note: The figure above might need further revision, e.g. to refer to the embedded RRC messages/Ies that will be agreed to be exchanged over X2.

The SN uses the procedure to perform configuration changes of the SCG within the same SN, e.g. to trigger the release of SCG Scell(s) (other than PSCell), SCG bearer(s) and the SCG part of MGC split bearer(s) and SCG split bearer(s) (upon which the MN may release the bearer or reconfigure it to an MCG bearer), and to trigger PSCell change. The MN cannot reject the release request of SCG Scells (other than PSCell), SCG bearer and the SCG part of MCG split bearer and SCG split bearer. The SN can also initiate the bearer type change. Figure 10.3.1.-2 shows an example signalling flow for an SN initiated SgNB Modification procedure, with MN involvement.

1.
The SN sends the SgNB Modification Required message including a NR RRC configuration message, which may contain bearer context related, other UE context related information and the new SCG radio resource configuration. For bearer release or modification a corresponding E-RAB list is included in the SgNB Modification Required message. In case of SCG Change, SCG Change Indication may be included, e.g. in case of change of security key.

The SN can decide whether the Random Access procedure is required, i.e. SCG change.

2/3.
If data forwarding and/or SN security key change needs to be applied, the MN triggers the preparation of the MN initiated SN Modification procedure and provides forwarding address and/or a new SN security key information within the SgNB Modification Request message, respectively. If the SN requested to release a bearer in step 1, and the MN decides to reconfigure it to an MCG bearer, the MN provides the SCG Change Indication within the SgNB Modification Request message and the SN provides respective RRC information within the SgNB Modification Request Acknowledgement message.

Editor’s note: It is FFS whether, when the SgNB Modification Required message contains SCG-Config in step 1, the following MN initiated SgNB Modification procedure triggered by the MN in step 2 can be used for anything that would require a new SCG configuration

NOTE:
If only SN security key (i.e. without SCG Change Indication) is provided in step 2, the MN does not need to wait for the reception of step 3 to initiate the RRC connection reconfiguration procedure.

4.
The MN sends the RRCConnectionReconfiguration message including a NR RRC configuration message to the UE including the new SCG radio resource configuration.
5.
The UE applies the new configuration and sends the RRCConnectionReconfigurationComplete message, including an encoded NR RRC response message. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.


6.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SgNB Modification Confirm message containing the encoded NR RRC response message.
7.
If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SN addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.

8/9.
If applicable, data forwarding between MN and the SN takes place (Figure 10.1.2.8.2-2 depicts the case where a bearer context is transferred from the SN to the MN).
10.
If applicable, a path update is performed.

...
*** NEXT CHANGE ***
10.7
Inter-Master Node handover with/without Secondary Node change
10.7.1
EN-DC

Editor’s note: Details of RRC signalling are FFS and pending RAN2 agreement.
Inter-Master Node handover with/without Secondary Node change is used to transfer context data from a source MN to a target MN while the context at the SN is kept/moved to another SN.
NOTE:
Inter-RAT Inter-Master node handover with/without SN change is not supported in this version of the protocol (i.e. no transition from EN-DC to NR-NR DC).
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Figure 10.7.1-1: Inter-MN handover without SN change

Figure 10.7.1-1 shows an example signaling flow for inter-Master Node handover without Secondary Node change:
NOTE:
For an inter-Master Node handover with Secondary Node change, the messages at steps 2, 3 and 10 are sent between the target MN and target SN, the random access procedure at step 9 happens between the UE and the target SN, while the SgNB Release Request at step 5 is sent from the source MN to the source SN.
1.
The source MN starts the handover procedure by initiating the X2 Handover Preparation procedure. The source MN includes the (source) SN UE X2AP ID, SN ID and the UE context in the (source) SN in the Handover Request message.


2.
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.
3.
The (target) SN replies with SN Addition Request Acknowledge.

4.
The target MN includes within the Handover Request Acknowledge message a transparent container to be sent to the UE as an RRC message to perform the handover, and may also provide forwarding addresses to the source MN. The target MN indicates to the source MN that the UE context in the SN is kept if the target MN and the SN decided to keep the UE context in the SN in step 2 and step 3.

5.
The source MN sends SN Release Request to the (source) SN. The source MN indicates to the (source) SN that the UE context in SN is kept if it receives the indication from the target MN. If the indication as the UE context kept in SN is included, the SN keeps the UE context.

6.
The source MN triggers the UE to apply the new configuration.

7/8.
The UE synchronizes to the target MN and replies with RRCConnectionReconfigurationComplete message.
9.
The UE synchronizes to the (target) SN.

10.
If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SgNB Reconfiguration Complete message.
11/12.
Data forwarding from the source MN takes place. If the SN is kept, data forwarding may be omitted for SCG bearers and SCG split bearers. Direct data forwarding from the source MN to the SN is not possible for split bearers. If the SN is changed, only indirect data forwarding is possible for SCG bearer and SCG split bearer.
NOTE:
Direct data forwarding may occur only for bearer type change.

13-16.
The target MN initiates the S1 Path Switch procedure.

NOTE:
If new UL TEIDs of the S-GW are included, the target MN performs MN initiated SN Modification procedure to provide them to the SN.

17.
The target MN initiates the UE Context Release procedure towards the source MN.

18.
Upon reception of the UE Context Release message, the (source) SN can release C-plane related resource associated to the UE context towards the source MN. Any ongoing data forwarding may continue. The SN shall not release the UE context associated with the target MN if the indication was included in the SN Release Request in step 5.

10.7.2
MR-DC with 5GC
Editor’s note: details of the RRC signalling are FFS and pending RAN2 agreement. Details of the Xn procedures are FFS and pending RAN3 agreement.

Inter-MN handover with/without SN change is used to transfer UE context data from a source MN to a target MN while the UE context at the SN is kept/moved to another SN. 
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Figure 10.7.2-1: Inter-MN handover without SN change procedure

Editor’s note: The figure above might need revision, e.g. align to the actual Xn and RRC message and IE names.

Figure 10.7.2-1 shows an example signaling flow for inter-MN handover without SN change:
NOTE:
For an inter-Master Node handover with Secondary Node change, the messages at steps 2, 3 and 10 are sent between the target MN and target SN, the random access procedure at step 9 happens between the UE and the target SN, while the SN Release Request at step 5 is sent from the source MN to the source SN.
1.
The source MN starts the handover procedure by initiating the Xn Handover Preparation procedure. The source MN includes the source SN UE XnAP ID, SN ID and the UE context in the source SN in the Handover Request message.


2.
If the target MN decides to keep the source SN, the target MN sends SN Addition Request to the SN including the SN UE XnAP 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 SN Addition Request to the target SN including the UE context in the source SN that was established by the source MN.
3.
The (target) SN replies with SN Addition Request Acknowledge.

4.
The target MN includes within the Handover Request Acknowledge message a transparent container to be sent to the UE as an RRC message to perform the handover, and may also provide forwarding addresses to the source MN. The target MN indicates to the source MN that the UE context in the SN is kept if the target MN and the SN decided to keep the UE context in the SN in step 2 and step 3.

5.
The source MN sends SN Release Request message to the (source) SN. The source MN indicates to the (source) SN that the UE context in SN is kept if it receives the indication from the target MN. If the indication as the UE context kept in SN is included, the SN keeps the UE context..

6.
The source MN triggers the UE to perform handover and apply the new configuration.
7/8.
The UE synchronizes to the target MN and replies with MN RRC reconfiguration complete message.

9.
The UE synchronizes to the (target) SN.

10.
If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SN Reconfiguration Complete message.

11/12.
Data forwarding from the source MN takes place. If the SN is kept, data forwarding may be omitted for SCG bearers and SCG split bearers. Direct data forwarding from the source MN to the SN is not possible for MCG split bearers. If the SN is changed, only indirect data forwarding is possible for SCG bearer and SCG split bearer.
NOTE:
Direct data forwarding may occur only for bearer type change.

13-16.
The target MN initiates the PDU Session Path Switch procedure.

NOTE:
If new UL TEIDs of the UPF for SN are included, the target MN performs MN initiated SN Modification procedure to provide them to the SN.

Editor’s note: The exact procedure of Path Switch for PDU sessions and whether UL TEIDs are included is FFS.

17.
The target MN initiates the UE Context Release procedure towards the source MN.

18.
Upon reception of the UE Context Release message from source MN, the (source) SN can release C-plane related resource associated to the UE context towards the source MN. Any ongoing data forwarding may continue. The SN shall not release the UE context associated with the target MN if the indication was included in the SN Release Request message in step 5.

*** NEXT CHANGE ***
10.8
Master Node to eNB/gNB Change

10.8.1
EN-DC

Editor’s note: Details of RRC signalling are FFS and pending RAN2 agreement.
The Master Node to eNB Change procedure is used to transfer context data from a source MN/SN to a target eNB.

... 
2.
The target eNB includes the field in HO command which releases SCG configuration, and may also provide forwarding addresses to the source MN. 
3GPP
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