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1
Introduction

This is the report of post-RAN3#85bis email discussion #08.

A summary is given in section 1.1.4.

1.1
Addition for post-RAN3#85bis email discussion #08:

1.1.1 Current Status in running stage 2 CR

We first would like to start to collect some the current statements on “SCG Change” procedure is, according to the latest running stage 2 CR and RAN2 meeting minutes
-
draft stage 2, 10.1.2.X.6:
“SCG change” refers to a synchronous radio configuration towards the UE. During SCG change, MAC configured for SCG is reset and RLC configured for SCG is re-established regardless of the bearer type(s) established on SCG if the bearer is maintained on SCG. For SCG bearer, PDCP configured for SCG is re-established when if the bearer is maintained on SCG. During SCG change, S-KeNB key is refreshed. To perform SCG change within the SeNB, the SeNB Modification procedure as described in section 10.1.2.X.2 is used and in this case, the path switch and data forwarding for DRB on SCG may be suppressed. To perform SCG change between different SeNBs, the SeNB Change procedure as described in section 10.1.2.X.4 is used. In addition, intra-MeNB handover procedure may involve SCG change within the same SeNB.
-
It should be noted that during SCG Change, SCells are not released, as can be seen from the chairman notes in RAN2#87bis meeting: 
Should try to clarify what “SCG Change” really means according to the agreements we have (e.g. L2 entities are re-established or reset) while the SCells may be kept.

-
draft stage 2, 7.x:
- PSCell can only be changed with SCG change (i.e. with security key change and RACH procedure);
-
draft stage 2, L.5:

The SeNB can trigger release of the SCG part of a DRB by immediately indicating the SCG configuration change.
…
Support DRB type change only with SCG change.

These agreements indicate that the SeNB can trigger release of the SCG part of the bearer immediately with the SeNB initiated SeNB Modification procedure including SCG Change indicator, and MeNB cannot deny this request.

...
Do not support, at least in REL-12, a synchronous SCG reconfiguration procedure involving RA to the PSCell but not involving flushing of layer 2.


This agreement means always when the SeNB decides to perform a synchronized reconfiguration including Random Access e.g. for L1/L2 parameter changes, SCG Change is initiated.
-
RAN2#87bis meeting minutes:
1
It is up to NW implementation whether and when to stop transmitting/receiving to/from the UE when triggering reconfigurations or “SCG Change”

1.1.2 Scenarios mentioned at RAN3#85bis
Secondly, we would like to list the scenarios for the SeNB initiated SCG Change, as mentioned during RAN3#85bis discussions, some of them were confirmed, some challenged.
Please add scenarios, if we have missed some discussed at last meeting
Please provide comments on the applicability and relevance of the non-confirmed scenarios
2.1)
PSCell change within an existing SCG (was confirmed)

2.2)
PSCell change to an SCell not yet configured in an existing SCG (to our understanding this is only possible with MeNB initiated SeNB Modification)

	Comment 2.2

	[Nokia Networks]

Yes, this is only possible with MeNB initiated SeNB Modification.

	[Huawei]
Yes, we share the view.

	[Samsung]

We wonder if this functionality is required. Add Scell addition is decided by MeNB, while PScell is decided by SeNB. We don’t think there is a scenario justifying this. 
If consider the procedure in detail, we don’t know how it works. In the MeNB initiated SeNB Modification Request message, the RRM and new Scell is included. Can MeNB suggest a PScell change in the Request message in this case? We don’t think so. Then the SeNB sends SCG-Configuration, i.e. Scell addition configuration, in the Ack message.  After that, SeNB can perform PScell change within an existing SCG.


	[Ericsson]

PSCell change to an SCell not yet configured in an existing SCG is only possible with MeNB initiated SeNB Modification.

	[ALU]
PSCell change to an SCell not yet configured in an existing SCG is only possible with MeNB initiated SeNB Modification.However PScell change request to an SCell not yet configured in an existing SCG should be possible from SeNB with SeNB Modified Required message (e.g. case of one SCell in SeNB).

	

	[NEC]
PSCell change to an SCell not yet configured in an existing SCG is only possible with MeNB initiated SeNB Modification.

	[ZTE]

Yes, PSCell change to an SCell not yet configured in an existing SCG is only possible with MeNB initiated SeNB Modification.


2.3)
MeNB intervenes the SeNB initiated Modification request and put some more modifications on top of what SeNBs request was originally
	Comment 2.3

	[Nokia Networks]
Yes, MeNB can always modify the MCG part. If any MCG configuration has to be affected to SCG configuration, MeNB has to trigger another SeNB Modification Request with new MCG configuration.

	[Huawei]
MeNB can put MCG configuration on the top. However, MeNB cannot modify the SCG related configuration.

	[Samsung]
It is implementation depend that MeNB decode the SCG-configuration or not. If MeNB doesn’t decode the SCG-configuration, based on what information MeNB decide to reject or accept? If the MeNB can decode the SCG-configuration and not accept the SCG-Configuration, the MeNB can refuse followed by a MeNB initiated modification.


	[Ericsson]

Apart from modifying the MCG part, the MeNB typically provides the SCG-Configuration container to the UE. If the MeNB would like to perform a different SeNB related action, e.g. performing an SeNB Change, it would have to refuse the request first.

	[ALU]
Same view as NN and Huawei.

	[NEC]

Same view as NN and Huawei.

	[ZTE]

Same view as Samsung and Ericsson


2.4)
DRB type change (confirmed by existing stage 2)

2.5)
Synchronized L1/L2 parameter changes (confirmed, as only SeNB can request such changes)
2.6)
SKeNB Change (confirmed)
1.1.3 Main challenges mentioned at RAN3#85bis
In a third step, we would like to list the main challenges as discussed during last meeting:

Please provide comments on the challenges and their consequences in terms of X2-C signalling
3.1)
Timely availability of sufficient information at SeNB when it triggers SeNB initiated SeNB Modification

-
some companies claimed that for the scenario 2.2 when a new SCell is added,  the SeNB would first need to be provided with latest UE measurements from the MeNB to make a decision for an SeNB initiated modification. The evidence for that need would need to be provided.
	Comment 3.1

	[Nokia Networks]
The scenario is that MeNB adds a new SCell under SeNB and SeNB wants to change the PSCell to that new cell. Then MeNB triggered SeNB modification Request contains measurement result of SeNB cells and SeNB can decide RRC container according to its choice of PSCell. Thefore, the scenario is valid and MeNB should be allowed to provide the measurement results during SeNB Modification.
The sentence “the SeNB would first need to be provided with latest UE measurements from the MeNB to make a decision for an SeNB initiated modification” is wrong. 
In addition, let us assume another use case below:
UE has DC configured, with 0 MCG DRBs and 2 SCG DRBs, which we will call DRB1 and DRB2. 

Step 1) SeNB sends SeNB Modification Required with indication to release DRB1 (i.e. DRB2 is retained). 

Step 2) According to Stage 2, MeNB cannot reject the request. MeNB decides to move the DRB1 back to MCG, i.e. it triggers bearer type change SCG=>MCG. This requires SCG change. Therefore, MeNB has to indicate the SCG change to SeNB so that SeNB is aware that RA is needed between UE and SeNB and SeNB could allocate dedicated RA preamble for this UE and send it back in next step.

Step 3) SeNB replies with RRC container (SCGconfig) to MeNB for SCG change (including the dedicated preamble mentioned in step 2).
If step 2 and 3 in the figure are not there, MeNB has to generate the RRC signalling towards the UE, which will consist of adding the SCG DRB to MCG DRB list, which then triggers the UE to change the DRB type. However, SeNB does not know that SCG change has been triggered without MeNB telling it. SeNB cannot create the required SCGConfig from the beginning when it triggers the modification procedure without being informed the MeNB decision (release or bearer type change) beforehand. Therefore, step 2 and step 3 are anyway needed to exchange RRC container.


	[Huawei]
The case is the scenario 2.1 PScell change within an existing SCG. The PScell selected by the SeNB may not appropriate since the SeNB has no the latest RRM measurement results. The MeNB may need to provide the latest RRM measurement to the SeNB in order that the SeNB select a more appropriate PScell.
We do not think CSI measurement can be used for the PScell selection since the CSI is mainly used for scheduling in MAC layer without filtering. It could increase the complexity for RRC to get the CSI measurement results and do some filtering.

	[Samsung]

Nokia Network raised a good scenario. It is DRB type change combined with a normal reconfiguration. But I wonder this really an important scenario in Rel-12? Why only one DRB is switched back and keep others in SeNB? If this scenario is important, it needs RAN2 decision to allow DRB type change with a normal reconfiguration. It is not reasonable to introduce additional complexity in RAN3.
About the PScell change within an existing SCG it is up to SeNB decision on which cell is PScell. I don’t see why MeNB would not accept the SeNB decision regarding which cell is PSCell. Adding a new Scell with providing latest RRM measurement is another procedure. e.g. providing RRM in case of SCell addition.


	[Ericsson]

1) Along Samung’s line, we don’t think that we should aim at optimisations within Rel-12 timeframe.

2) In addition, the scenario from Nokia (first paragraph) only depends on RAN2 discussions, from a RAN3 point of view, there is nothing to do.

3) The Nokia scenario in the second paragraph is also possible today (see stage 2 CR, §L.5, “The SeNB indicates to the MeNB on X2 when it wants to release the SCG part of a Split-Bearer or the SCG bearer. If the MeNB decides not to release the bearer, it indicates the target bearer type to the UE (FFS: either with a new IE in the drbToAddMod field or implicitly)”)
4) Huawei’s comment on measurements should be read in context of RAN2 agreements at RAN2#86:
(“MeNB can provide latest measurement results in SCG addition and SCG SCell addition request. (FFS for which SeNB cells)
There is no generic forwarding of measurement result from MeNB to SeNB.”)

	[ALU]

Aligned with NN.

	[NEC]

Align with Hua.

	[ZTE]

Align with Samsung


3.2)
Baseline flow should guarantee timely provision of new S-KeNB

-
some companies would still like to allow the option to refrain from a “nested loop” approach and provide S-KeNB at step 6 only, as an option.

	Comment 3.2

	[Nokia Networks]

If RA is done before RRC completion, data delivery may be delayed. The procedure should be aligned with MeNB initiated SeNB modification for S-KeNB.

	[Huawei]
Agree with Nokia Networks’ view. It could be too late to provide the S-KeNB if the RA is before the RRC Reconfiguration complete.

	[Samsung]
Temporary buffer is not a big problem. and only need temporary buffer in case of RACH completed early. It is also possible that the RACH is complete after SeNB Reconfiguration Complete.

For some cases, there is no data forwarding, providing a S-KeNB only by a class-1 message is not a efficient way.


	[Ericsson]

Along Samsung’s argumentation.

	[ALU]

Aligned with NN and Huawei.

	[NEC]

Aligned with NN and Huawei.

	[ZTE]

Align with Samsung


3.3)
Baseline flow should guarantee a timely execution of the overall SeNB initiated Modification procedure
-
it was generally pointed out that addition of several loops would harm the overall procedure performance as this procedure is used in many scenarios.
	Comment 3.3

	[Nokia Networks]
Typically network is ready before UE is ready. And whenever UE receives new configuration, it applies. Thus to us, it is correct behavior that SeNB receives S-KeNB before UE receives. And once RACH is successful, data communication can resume. But for the two-step proposal, SeNB may receive the S-KeNB after UE applies it. SeNB Modification Request may have S-KeNB in any case because MeNB triggered SeNB modification procedure shall be able to change S-KeNB. Now with this two-step proposal, the same parameter has to be added in the SeNB Modification Confirm as well. This is not a right way to go.
In addition, in case MeNB rejects the request followed by MeNB initiated SeNB Modification procedure, it becomes harm of the overall procedure performance. If MeNB uses the requested SCG change from SCG, then there is no difference.

	[Huawei]
We do not see two loops would harm the overall procedure performance. In some cases, like PScell change within SCG, two loops are necessary to have a better system performance.

	[Samsung]
We don’t see one loop performance is not much less and there is something can not do by firstly refuse and following a MeNB initiated modification. The combined procedure introduce the additional complexity, such as sending a new SCG-configuration before the previous one completed, and make the class 1 procedure is uncompleted. see comment 3.4. Considering the refuse case should happen infrequently, we should balance the complexity and performance.


	[Ericsson]

Along Samsung’s argumentation.

	[ALU]
Aligned with NN and Huawei.

	[NEC]

Aligned with NN and Huawei.

	[ZTE]

The nested procedures should be avoided as possible as can, one loop approach should be considered as first priority,


3.4)
Aim at simple X2AP procedure logic
-
It was generally pointed out that addition of several loops would result in more complicated procedure logic. In addition, including RRC Containers in pending X2 procedures should be avoided. Currently the only exception is the provision of forwarding addresses as shown in Figure 10.1.X.2-2 of the running stage 2 CR. This might be extended by the provision of the S-KeNB with the same signaling scheme.
	Comment 3.4

	[Nokia Networks]
We don't see the reason why “pending X2 procedure should be avoided” because it is already supported for data forwarding. It is well aligned with MeNB initiated SeNB modification of stage 3 specification. If we restricts the behavior the specification becomes very complex with many restricted or conditional field.

	[Huawei]
We cannot understand why “including RRC Containers pending X2 procedure should be avoided”.

	[Samsung]

We see the step 2 and step 3 can carry more information than data forwarding, e.g. S-KeNB, but we don’t see there is a need to carry parallel RRC-container in X2 interface. Whether allow parallel RRC container in X2AP, i.e. another container is send in message 3 before the first container in message 1 is completed, should be discussed in RAN2. From our understanding, it is dangerous to transmit another RRC container for the UE before the previous one is completed.

Another problem is if step 3 and step 4 carry a RRC container, then after MeNB receives the RRCReconfiguationComplete from the UE, the MeNB can not send SeNB Modification Confirm message, but need to send SeNB Reconfiguration Complete message. Then make the class 1 procedure, i.e. SeNB initiate modification procedure, is uncompleted.


	[Ericsson]

If step 2 and 3 are used to provide the S-KeNB (as one option) we are fine. But they shall not, by any means, be allowed to carry RRC containers.

	[ALU]
Aligned with NN and Huawei.

	[NEC]

Aligned with NN and Huawei.

	[ZTE]

Same view as Samsung


1.1.4 Original (not yet agreed) proposals from R3-142589
Please provide your position on proposals 2,3 and 4
Proposal 2:
If possible, it is also proposed to agree that for SeNB initiated cases, where the MeNB does not wish to interfere with the SeNB’s request, Figure 1 is the baseline approach, i.e. no containers included in steps 2 and 3.
With the FFS on including the S-KeNB in the Confirm message (step 6).

	Proposal 2

	[Nokia Networks]

It should be really avoided that S-KeNB may be included in both step 2 and step 6. It is completely useless.

As described in other comments, step 2 and step 3 should be used for RRC container exchange, which is well aligned with stage 3. 



	[Huawei]
A better way is to make the “RRC container” optional in Step 1, 2, and 3, i.e. both Figure 1 and Figure 2a are allowed during implementation. If the “RRC container” is included in the Step 1, the Figure 1 and Figure 2b can be applied. If not, the Figure 2a is applied. To us, both can work without any IOT issue. This should be a compromise way with feasibility as much as possible.  

	[Samsung]
We think whether allow parallel RRC container in X2AP should be discussed in RAN2. From our understanding, it is dangerous to transmit another RRC container for the UE before the previous one is completed.
We think S-KeNB can be included in the SeNB Modification Confirm message. see comment 3.2.


	[Ericsson]

I don’t think that this kind of is a good way forward. Let’s keep things simple. Apart from that in alignment with Samsung.

	[ALU]
Same view as NN.

	[NEC]

Same view as NN.

	[ZTE]

Same view as Samsung


Proposal 3:
If possible, it is also proposed to agree on the reflections in figure 2b, i.e. to map the cases where the MeNB wishes to interfere with the SeNB request (RRC Containers are included in steps 2 and 3) to 2 consecutive EPs, i.e. the SeNB initiated SeNB Modification procedure followed by the MeNB initiated SeNB Modification procedure.

	Proposal 3

	[Nokia Networks]
As commented in 3.3, this procedure should be avoided. It is really harmed and uncertain whether MeNB or SeNB initiates the following procedure. The figure describes only MeNB triggered, but SeNB may trigger it. There is a possibility of multiple cross sequence. It is really bad design.

	[Huawei]
See comments for the Proposal 2.

	[Samsung]
It is no harm to use consecutive EP. see comment 3.3. But there is problem if we transmit parallel RRC container in the X2AP, see comment 3.4


	[Ericsson]

I guess we would need to tackle race conditions in general. One possible rule for that would be that in case an MeNB and SeNB initiated modification request are crossing, the MeNB request could prevail (tbd). If this is not sufficient we could have an indicator, a timer, whatever, telling the SeNB to stay put for a while.

	[ALU]
Same view as NN.

	[NEC]

Same view as NN.

	 [ZTE]

It is acceptable to use 2 consecutive EPs.


Proposal 4:
If possible, it is also proposed to allow the option to include the S-KeNB in step 6 instead of triggering the MeNB initiated SeNB Modification procedure.

	Proposal 4

	[Nokia Networks]

No as commented in 3.2.

	[Huawei]

No. 
If the S-KeNB is included in the step2, there is no reason to have S-KeNB in step 6 again.

	[Samsung]
Yes.
Temporary buffer is not a big problem. and only need temporary buffer in case of RACH completed early. It is also possible that the RACH is complete after SeNB Reconfiguration Complete.

For some cases, there is no data forwarding, providing a S-KeNB only by a class-1 message is not a efficient way.



	[Ericsson]

I see that we will not conclude on that during the official email discussion.

	[ALU]
Aligned with NN and Huawei.

	[NEC]

Aligned with NN and Huawei.

	[ZTE]

Yes. the S-KeNB could be included in step 6.




1.1.4 Way forward

There was no agreement on any of the items discussed.

This will need to be continued offline and at RAN3#86





2
Discussion

2.1
Status of Discussion along the chairman’s minutes
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Figure 0: SCG Change – Current status
1.
The SeNB sends the SeNB Modification Required message, which may contain, apart from the parameters described in stage 2 already, an indication to trigger an SCG Change.

Editor’s Note 1:  It is FFS, whether step 1 shall only contain the SCG Change Indicator or may or shall already contain the inter-node RRC message for the SCG Change. 
2.
If the SeNB requested to trigger an SCG Change and one or several E-RABs are configured with the SCG bearer option at the SeNB, the MeNB provides the SeNB with the new S-KeNB. 
Editor’s Note 2:  To allow the provision of the S-KeNB at this step was agreed in order to ensure timely delivery of the S-KeNB, i.e. well before the UE performs the RA procedure.  Steps 2 and 4 could be executed roughly at the same time.
Editor’s Note 3:  It was also highlighted, that for split bearers, steps 2 and 3 are not necessary, and the SCG Change procedure could, given the RRC Container is included in step 1, perform a “1-loop” procedure. 
Editor’s Note 4: It was also discussed whether scenario exists where it is beneficial to provide UE measurements to the SeNB (within an RRC Container). 
3.
If the RRC Container was not included in step 1, it would be included  now in step 3.
Editor’s Note 5: It is FFS, whether step 3 may contain yet another inter-node RRC message. If this is not the case, the MeNB does not need to to wait for the reception of step 3 to initiate the RRC connection reconfiguration procedure. 
6.
If the S-KeNB was not provided in step 2, it could be, as an alternative, provided now in step 6.
Editor’s Note 6:  It was mentioned, that in order to let the MeNB know that the S-KeNB has arrived at the SeNB, the MeNB would need to wait for step 3. I.e., implementations not waiting for step 3 would potentially have to implement the case as well, where the S-KeNB is not available at the SeNB when the first packets are (to be) exchanged with the UE, i.e. buffering UL and DL data. So, an implementation may decide in favour of not executing steps 2 and 3 at all.
2.2
Flow 1: SCG Change with RRC Container in step 1
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Figure 1: SCG Change – Container in step 1
This scenario assumes that the SeNB has sufficient information available to actually trigger the SCG Change, without further information from the MeNB.

Post RAN3#85bis Note: This can be considered as a typical case e.g. used to move the SCG part of bearers to the MCG.

Given the fact that the SCG Change procedure is performed within a configured SCG (i.e. no addition of cells not yet contained in the SCG is allowed)(btw, the SeNB is not allowed at all to trigger addition of SCells), there should be sufficient information available in the SeNB (including L1 measurements).

2.3
Flow 2a: SCG Change with RRC Container in step 3
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Figure 2a: SCG Change – Container in step 3
This scenario assumes that the SeNB has not sufficient information available to actually trigger the SCG Change, without further information from the MeNB. Therefore step 1 contains only the SCG Change Indicator.

This scenario would create a strong interaction between the SeNB initiated and the MeNB initiated procedure.

Post RAN3#85bis Note: Please observe the relation of this approach to the quoted stage 2 text above (The SeNB can trigger release of the SCG part of a DRB by immediately indicating the SCG configuration change.). I.e. only SCell addition/removal might be relevant to be discussed in this context.
Therefore, an alternative which

-
would be practically equivalent from a timing perspective 

-
result in a simpler X2AP procedure logic

-
is possible with already existing procedural means 

-
allows also to handle further scenarios

is provided below:

2.3
Flow 2b: SCG Change with 2 consecutive X2AP procedures
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Figure 2b: SCG Change – Alternative message flow for the FFS scenario
1.
The SeNB triggers the SCG Change by including the SCG Change Indicator and the RRC Container (to its best knowledge).
1a.
The MeNB should be aware whether the SeNB would be missing latest UE measurements and decides to not admit the request.
2.
The MeNB decides to trigger on its own the SCG Change procedure.
Editor’s Note 1:  Step 1a and step 2 will be able to happen practically at the same time, so there will be no additionally delay as compared to flow 2a.
Editor’s Note 2:  The MeNB may decide to instead add an SCell (not yet contained in the SCG). In which case the SCG Change Indicator would not be included.
3-8.: continue as described in stage 2 (MeNB initiated modification procedure).
3
Proposal

Proposal 1:
It is proposed to at least agree on the reflection of the current status as shown in section 2.1.

Proposal 2:
If possible, it is also proposed to agree that for SeNB initiated cases, where the MeNB does not wish to interfere with the SeNB’s request, Figure 1 is the baseline approach, i.e. no containers included in steps 2 and 3.
With the FFS on including the S-KeNB in the Confirm message (step 6).
Proposal 3:
If possible, it is also proposed to agree on the reflections in figure 2b, i.e. to map the cases where the MeNB wishes to interfere the SeNB request (RRC Containers are included in steps 2 and 3) to 2 consecutive EPs, i.e. the SeNB initiated SeNB Modification procedure followed by the MeNB initiated SeNB Modification procedure.

Proposal 4:
If possible, it is also proposed to allow the option to include the S-KeNB in step 6 instead of triggering the MeNB initiated SeNB Modification procedure.
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