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1 Introduction

This contribution concerns a report of the following RAN2 e-mail discussion:

[87#21][LTE/DC] Running 36.331 CR (Samsung)

-
Signalling structure (e.g. DRB handling/type change)
-
Delta signalling

-
Impact of latest agreements in UP session regarding DRB handling

-
Incorporate RRM measurements and discuss remaining issues

=>
Intended outcome: Discussion document and updated 36.331 CR to RAN2-87bis
A limited number of companies participated in the discussion. Nevertheless, a number of proposed agreements is included in the conclusion section, as well as a list of items recommended to be concluded even though the e-mail discussion did not result in a clear guidance. 

2 Discussion

2.1 Scope
This e-mail discussion mainly aimed to come to an agreeable running CR on introducing dual connectivity, reflecting the current status in RAN2. Furthermore, this e-mail discussion aims to discuss and conclude some general issues regarding how to introduce dual connectivity. The e-mail is proposed to be structured as follows:

· 
Discussion phase: Discussion of the main/ general issues that have been identified. Companies are also requested to review the updated CR on introducing DC in 36.331, updated compared to R2-143476 to reflect the progress from RAN2#87.

· 
Conclusion phase: Review of proposed concusions and correspondingly updated CR

The proposal is to discuss the following issues as part of this e-mail discussion:

· 
The signalling upon DRB type change (given the agreement to use delta signalling)
· 
The use of delta signalling upon SCG change

· 
Procedural specification of SCG change

· 
The use of a container across Uu in combination with MeNB comprehension and setting of SCG configuration fields
· 
Some miscellaneous issues (merely a placeholder for now)

· 
Some further signalling aspects (if any remaining)
2.2 Discussion of issues
2.2.1 Signalling aspects DRB type change
RAN2 agreed to support delta signalling for all DRB type changes:

B.2
Support delta signalling of the DRB configuration for all supported DRB type changes (if the DRB ID is maintained). 

Signalling details and corresponding procedural specification is however not really clear i.e. in particular which fields are signalled to the UE in a number of different scenarios. The first aim is to identify and analyse the different options. If we manage to obtain a proper understanding in time, it may also be possible to collect the company views regarding the preferred approach. The following options have been identified so far:
a) Add drb-ToReleaseList to SCG-Configuration
b) Don’t add drb-ToReleaseList to SCG-Configuration (and do not add DRB type to legacy drb-ToAddMod field)
The following table is an attempt to analyse the identified options for a number of relevant scenarios, which companies are requested to review.

	Scenario
	Option a)
	Option b)
	Notes

	1) Release DRB
	Include DRB in drb-ToReleaseList of MCG, SCG or both (split)
	Include DRB in MCG (legacy) drb-ToReleaseList
	

	2) MCG to SCG
	Include DRB in MCG drb-ToReleaseList+ in SCG drb-ToAddModList
	Same as option a)
	Signalled SCG-Configuration is delta compared to MCG DRB configuration (i.e. UE should not just release but temporarily keep/ process both fields in conjunction)

	3) MCG to split
	Include DRB in SCG drb-ToAddModList
	Same as option a)
	Signalled SCG-Configuration is full i.e. no delta compared to MCG

	4) SCG to MCG
	Include DRB in SCG drb-ToReleaseList+ in MCG drb-ToAddModList
	Include DRB in MCG drb-ToReleaseList+ in MCG drb-ToAddModList
	Signalled MCG-Configuration is delta compared to SCG DRB configuration (i.e. UE should not just release but temporarily keep/ process both fields in conjunction)

	5) Split to MCG
	Include DRB in SCG drb-ToReleaseList
	Include DRB in MCG drb-ToReleaseList+ in MCG drb-ToAddModList
	With option b), drb-ToAddModList may only include drb-Identity (i.e. given that we have delta signalling)


If you have comments, please add them in the following table:

	No
	Question

	A.1
	If you have any comments regarding the previous analysis of options, please provide. You may also suggest further options

	Company
	Remarks/ motivation

	Rapporteur
	According to current specification it is not allowed to release and add the same DRB identity in the same reconfiguration message. We furthermore have agreed that delta signalling applies when the DRB identity is not changed. So, in case of going from SCG to MCG or vice versa (i.e. scenario 2 and 4 respectively) we would need to change DRB identity and hence according to current agreements would not use delta signalling. Note that this applies for both solution a) and b). For solution b) there is an additional case, namely scenario 5 (split to MCG). Note also that this would imply that the recent agreement to have delta signalling when changing DRB from one cell group to another would not be valid anymore.

It seems the restriction not to allow release and addition of the same DRB identity in the same reconfiguration message is due to security (i.e. to avoid COUNT re-use). One option could be to modify the agreement i.e. to apply delta signalling even if the DRB identity changes. This may however require some further consideration.

	Alcatel-Lucent
	1) Decision for the full release of the DRB is done by MeNB only.  DRBid is maintained by MeNB unique across MCG and SCG configuration.  Hence there is no reason why MeNB cannot perform the full DRB release on its own.  The expected behaviour is as captured in current section 5.3.10.2
2) The DRB is not released in this case but simply moved from MCG to SCG.  This is similar to HO.  The DRBid is used to indicate that the DRB is moved.  There should not be any DRB release list.  Currently specified behaviour for DRB release in section 5.3.10.2 does not apply. 

4) The DRB itself is not released but just moved from SCG to MCG.  Currently specified behaviour for DRB release in section 5.3.10.2 does not apply.
5) It is only the SCG part of the bearer configuration that is released and the DRB itself is not released.  Currently specified behaviour for DRB release in section 5.3.10.2 does not apply.  The procedural text should differentiate the two cases.  It seems possible to have this in either SCG or MCG part of the reconfiguration can be considered after looking at the detailed procedural text for all scenarios.

Response to rapporteur’s comment: As already agreed, we are not actually releasing the DRB for these cases and it should not be modelled as a DRB release.  We have agreed to treat them with PDCP re-establishment.  DRB id should not be released and currently specified behaviour for DRB release in section 5.3.10.2 does not apply.  We do not see a need to new mechanisms for a DRBid change.

	Nokia Networks, Nokia Corporation
	For scenario 3, who split bearer cannot be delta for MCG beaerer? As anyway SCG DRB is delta for MCG DRB.

Also it would be nice to undertand how the COUNT will handle during the bearer type change as it seems that DRB bearer id may continue.

In case of Scenario 5, Option b) , is the expectation still L2 contineus in MCG part?

Also it would be nice to understand what is the motivation of Option b) comparing to Option a)



	Ericsson
	Seems that also in solution b) for cases 2 and 4, even the bearer is not totally released, it needs to be included in the release list of MCG.  Thus solution b) does not totally solve ALU concern that in the case when the bearer is not totally released, procedure of 5.3.10.2 does not apply.  

On the other hand, it is clear that RLC and PDCP configuration of the bearer need to be released in certain scenarios. Thus removal part cannot be totally avoided.

So we see different solutions:

1. When a bearer is moved, re-use existing drb-ToReleaseList to remove PDCP/RLC/MAC entities of the bearer (when applicable) from MeNB to SeNB and vice versa. Then specify in the procedures that actions in 5.3.10.2 do not apply to the case when bearer is removed and added again in the same RRC message. Existing IE drb-ToReleaseList can be in MCG and SCG part of the configuratios. Thus both solutions a) and b) fall into this category,
2. When a bearer is moved, do not introduce drb-ToReleaseListat all. Instead, introduce some other procedure or IE which triggers the UE to release PDCP/RLC/MAC configuration of the bearer. Then there is no need to have special handling in 5.3.10.2.
- So all options could be possible and this is more modelling issue. Solution a) is clearest and simple according to the current running CR even it imply that the bearer with same ID needs to be “removed”/added in the same RRC message.


	Huawei, HiSilicon
	During bearer type change, the bearer is not released when a DRB ID is present in both drb-ToReleaseList and MCG/SCG drb-ToAddModList, i.e., AS does not notify NAS to release the associated EPS bearer.

Regarding Nokia Network/Nokia’s question on option b) for scenario 5, yes, the L2 entities continue.

It can be discussed if it is benefitial to support DRB ID change during bearer type change, in order to cope the risk of COUNT wrap-around, e.g., in the course of bearer type change of MCG bearer -> SCG bearer -> MCG bearer, where there is no KeNB change in MeNB.

Though it is agreed that delta signalling is supported when DRB ID is kept unchanged during bearer type change, there doesn’t seem to be issue to support delta signalling when EPS bearer ID is used as a bearer anchor during bearer type change, if DRB ID change is allowed to handle the COUNT wrap-around concern.

	Fujitsu
	For both option a) and b), no need to add explicit DBR type into the drb-ToAddModlist.
For scenario 3, DRB id can also be kept, why delta configuration can’t be applied?

For scenario 2,4 and 5, agree with ALU, current  behaviour for DRB release in section 5.3.10.2 does not apply.

	ZTE
	We also think radio type change is not kind of DRB release since NAS is not notified i.e. DRB id can be kept the same after moving between MCG and SCG. But there maybe security issue for keeping DRB id. For scenario3, delta signalling can be applied. But it maybe a bit confusing for delta signalling afterwards due to the fact that reference signalling is changed from MCG configuration to SCG configuration. 


Company views regarding the preferred approach may be indicated in the following table.

	No
	Question

	A.2
	Please indicate the preferred signalling option for DRB type change

	Company
	Preferred option
	Remarks/ motivation

	Samsung
	a)
	We think this is the most natural/ straightforward/ simple approach. We see no real benefit in going for approach b). Note that in both solutions the meaning of the legacy drb-ToReleaseList has changed somewhat i.e. upon detecting a DRB identity in that list, the UE can not notify upper layers but it has to also consider another field to see if the DRB type was changed

	Ericsson
	a)
	Seems to be simplest alternative (assuming that release and add in the same RRC message can be supported in Rel-12).
Could discuss how to maintain COUNT.

	Huawei, HiSilicon
	b)
	Option b) avoids introducing the extra IE drb-ToReleaseList to SCG-Configuration. In general, it has less signaling overhead than option a). 
But more importantly, option b) allows the MeNB to directly release SCG bearer and split bearer from the UE without waiting for the inter-node message from the SeNB.For example, for the scenarios 4) and 5), with option b) the MeNB can directly reconfigure the UE to make the bearer type change without waiting for the inter-node message from the SeNB. This is not the case with option a), as drb-ToReleaseList in SCG-Configuration is generated by SeNB.

	LG
	a)
	Solution a) is straightforward and simple.

	CATT
	a)
	While SeNB triggers the SCG/split bearer release, it is better to use the SCG-Configuration. As a result, the MeNB can just send the whole SCG-configuration to the UE.

	Intel
	a)
	Option a) is straightforward.

	ZTE
	a)
	Option  a) is straightfward. 


2.2.2 Use of delta signalling upon SCG change
RAN2 agreed an SCG change procedure, in which SCG-MAC is reset while SCG-RLC and SCG-PDCP (of SCG bearer) entities are re-established i.e. as for an MCG DRB upon handover. RAN2 also agreed that the SCG change comprises of release and addition of the entire SCG. The latter agreement suggests that the entire new SCG configuration is signalled. This aspect has however not really been discussed so far, although it was adressed in R2-143521.

Again it is proposed to identify and analyse the different options, while collection of the company views regarding the preferred approach may be done if a proper understanding is achieved in time. So far the following options have been identified for an SCG change with the indicated L2 operation including PDCP continuation:

a) 
Delta signalling of the added SCG (as upon HO i.e. only changes of the configuration are signalled, not only of DRB configuration but also of MAC-Main and physical layer, including SCells. Note that )

b) 
Full signalling of the added SCG configuration i.e. the same SCG configuration information is included as upon SCG addition

eNote
A further aspect is whether fullConfig without L2 continuation needs to be supported additionally

The following table is an attempt to analyse the identified options, which companies are requested to review.

	Aspect
	Option a)
	Option b)
	Notes

	General remarks
	PDCP continues, in the same way as upon HO without fullConfig
	PDCP continues, but different from HO this would now be done while fullConfig is used
	

	Uu signalling
	A field is needed to indicate SCG change
	(the same field is only required in case there is a need to support fullConfig without L2 continuation)
	

	X2 AP signalling
	Target SeNB needs to be provided with SCG configuration
	(the same field is only required in case there is a need to support fullConfig without L2 continuation)
	

	Procedural specification
	The same statements need to be introduced as for upon handover
	The reset of MAC and re-establishment of RLC comes for free (due to release)
	Re. b): this is based on the assumption that we introduce a statement to clarify that an RLC entity is flushed upon release


If you have comments, please add them in the following table:

	No
	Question

	B.1
	If you have any comments regarding the previous analysis of options, please provide. You may also suggest further options

	Company
	Remarks/ motivation

	Samsung
	We consider b) to be more or less the baseline and think there is no real need to support delta signalling. Ie. we think we should merely adopt the solution that is simplest and results in limited specification changes. We acknowledge that it may be somewhat strange to support PDCP continuation while delta signalling is not used. This may however also be needed upon DRB type change (depends on outcome of discussion in 2.2.1).

	Alcatel-Lucent
	The DRB handling at SCG change is similar to the DRB type change.  Further, they may happen as part of the same procedure – that is, during an SCG change, a DRB from SCG may be moved to MCG.  Hence the DRB configuration for SCG change should be handled exactly as in DRB type change – that is with delta configuration.  This is so both conceptually and also to re-use the procedural text.  It will be strange if we have delta for the bearers that are moved and Full for the bearers that are kept in the SCG.  

While there is less motivation for a delta configuration for the lower layers, it is quite likely that much of the configuration will be the same in the new SCG (and certainly for the intra-SCG change).  Hence delta for this also seems a good approach.

Hence it should be a).  Alternatively, Delta signalling of the DRB configuration with Full signalling of the lower layers can also be considered.


	Nokia Networs, Nokia Corporation
	To confirm our understanding, for Option a) the keys for both MeNB and SeNB are changed and L2 will be released  and setup, Right? But only the configuration will be continue based on the delta signalling?

	Ericsson
	Benefit of 1) is reduced signalling overhead especially in the case of intra-SCG Change. On the other hand, Alt 2) is simpler and reduces amount of X2 signalling. On the other hand, because we have agreed to use delta signalling for DRB configuration, X2 signalling is anyway needed (similar to HandoverPreparationInformation)  

One option is to use delta signalling only for intra-SCG Change meaning that we can omit X2 signalling from Rel-12. Anyhow, for the UE would not need to make difference between these two cases (intra- and inter-SCG Change).
We do not agree with comment “The reset of MAC and re-establishment of RLC comes for free (due to release)”. This is because we assume that release of RLC is different than re-establishment of RLC. In the case of release, weI assume RLC is flushed whereas in e re-establishment, RLC provides SDUs to the PDCP layer. If release of RLC would be used during “SCG Change”, we would need to introduce new RLC section. 

	Huawei, HiSilicon
	For the “Uu signalling” aspect of the option a), if we put the field to indicate SCG release outside of scg-Configuration-r12, we could use the release field combining with the IE scg-Configuration-r12 to indicate SCG change. No extra IE needs to be introduced to indicate SCG change for option a). More details can be found in R2-143344.

	Fujitsu 
	In rel.11 or before, delta and full configuration can be applied in different scenario for HO. In SCG change case, do we need only one option?  

	ZTE
	We are not sure why signalling scheme is mixed with UP treatment. The UP protocol treatment will be anyway the same no matter delta signalling or full configuration is used. SCG change is quite similar to HO procedure with difference that only part of the radio bearers will be impacted. 


Company views regarding the preferred approach may be indicated in the following table.

	No
	Question

	B.2
	Please indicate the preferred signalling option for DRB type change

	Company
	Preferred option
	Remarks/ motivation

	Ericsson
	a)
	Agree with ALU comments for consistency between DRB and L1 handling.
On top of that full configuration option is needed.

	Huawei, HiSilicon
	a)
	Since the SCG change procedure is similar to the legacy handover procedure, it would be nice if similar signalling mechanism is used. It is agreed that delta signalling is supported for bearer type change. As bearer type change can happen during SCG change, excluding delta signalling in SCG change may cause troubling inconsistency down the road.

	LG
	b)
	Full configuration will be needed as a baseline. We want to understand details about real benefit of using delta signalling.

	CATT
	a)+b)
	Like the legacy HO, both delta and full signaling should be supported.

	Intel
	a)
	SeNB change is quite similar to handover. Therefore, we think we can apply delta signalling. In addition, fullConfig without L2 continuation should be supported for the case where old SeNB and new SeNB has different release. As long as L2 flush (MAC reset, RLC/PDCP reestablishment) is performed, delta signalling does not require special handling to continue use the same parameters.

	ZTE
	a)
	Delta signalling can be taken as baseline. If target SeNB is not able to figure out delta signalling, then full configuration can be also introduced.


2.2.3 Procedural specification of SCG change
It would be good to progress the procedural specification of the SCG change procedure. As indicated in R2-143521 the L2 operation does however somewhat depend on whether or not to support delta signalling upon SCG change. Companies are requested to review the pseudo CR in R2-143522 and provide any comments/ suggestions by adding them in the following table:

	No
	Question

	C.1
	If you have any comments regarding the procedural specification of SCG Change, please provide. You may also suggest issues requiring further discussion

	Company
	Remarks/ motivation

	Samsung
	We think it would be good to introduce statements to clarify that an RLC entity is flushed upon release (even if delta signalling would be supported upon any case PDCP continues)

	Nokia Networks, Nokia Corporation
	What is this procedure? Can MeNB release MCG part of split bearer while keeping SCG part? What happens if eps-BearerIdentity value is in drb-ToAddModListSCG?

1>
for each split DRB that is included in drb-ToReleaseList which eps-BearerIdentity value is not part of the drb-ToAddModListSCG:

2>
perform DRB release as specified in 5.3.10.2;

And where split bearer -> MCG DRB type change is specified.

We also think bearer release has to be clarified in 5.3.10.2 to change the existing UE behaviour of MCG part in case UE is configured with DC.

	Ericsson
	- With respect to pseudo CR:

· What is motivation to have part of PDCP re-establishment parts for bearer changes in very top level? Is the intention to capture cases when the SeNB is removed totally? Alternative would be to consider removal of the SCG also as part of “SCG procedure”.  Then PDCP/RLC/MAC handling would be only in one place.
· As commented in question B.1, RLC re-establishment and MAC reset should be explicitly captured. Note that RAN2 has already agreed handling for “SCG Change” case: “During SCG Change, SCG-MAC is reset; SCG-RLC and SCG-PDCP (in case of SCG bearer) entities are re-established”.
· RLC need to be re-established and MAC reset also at bearer type change from MCG to SCG and vice versa. As bearer type changes are captured in the top level of section 5.3.5.3, the RLC/MAC reset is not necessary performed.  In Stage-2 there are agreements for release case, but same should apply to all case.
· If bearer type can be changed without SCG change, then bearer release handling is a bit unclear. Only in SCG change case in section 5.3.10.x1, actions related to DRB removal (and section 5.3.10.2.) are controlled.
· The following is sentence is not correct as split to MCG change should not trigger PDCP re-establishment. Only MCG to SCG and SCG to MCG should be covered in bullet. 
2>
re-establish PDCP for all DRBs which DRB type was changed from MCG or split DRB to SCG DRB or vice versa (detailed conditions TBS when signalling details are agreed);
Looking at the pseudo CR, the structure seems to be (after adding MAC/RLC handling):

· With MCG mobility control info

· All MAC reset, RLC reest, PDCP reest

· Without MCG mobillity control info

· With SCG change, no bearer reconfig

· SCG MAC reset

· All SCG RLC reest, 

· If SCG bearer: 

· SCG PDCP reest

· If Split bearer: 

· PDCP partial reest

· Without SCG Change (only bearer reconfig)

· SCG MAC reset (need to be added)

· If SCG to MCG bearer: 
· SCG RLC reest (need to be added) 
· SCG PDCP reest

· If Split bearer to MCG bearer: 

· SCG RLC reest+release (need to be added)
· PDCP partial reest

Would it be simpler to use SCG Change procedure for all cases when we there is modifications on PDCP/RLC/MAC layer? Then the procedure would be:
· With MCG mobility control info

· All MAC reset, RLC reest, PDCP reest

· Without MCG mobillity control info

· With SCG change (bearer reconfig or not)

· SCG MAC reset

· All SCG RLC reest, 

· If SCG bearer (to SCG or to MCG): 

· SCG PDCP reest

· If Split bearer(to split bearer or to MCG): 

· PDCP partial reest
For Nokia: MeNB cannot release its part of the bearer as split to SCG bearer change is not supported (as agreed in the last RAN2 meeting). 

	Huawei, HiSilicon
	It may be clearer and easier to read if a new sub-section of “DRB switch” is introduced under 5.3.10 to specify the supported DRB type changes. The sub-section of “DRB switch” can then be referenced by the procedures for regular/synchoronous SCG reconfiguration and SCG change, as DRB type changes can happen in these DC operations.

	CATT
	We should try to reuse the existing sections for SCG DRB/SCell/MAC, as the legacy procedures can be reused for the SCG bearer.

The detailed PDCP operation added in Section 5.3.5.3 is better to be mentioned in the DRB release/modification Section 5.3.10.y2 and 5.3.10.y3 or the existing sections. 

The SCG change should support both delta signaling and  “fullConfigSCG”. 

The case of intra-MeNB HO for split to split change should be captured as SCG change.


It seems good to also discuss some further detailed issues:

· 
RRC specifies that following handover the UE takes certain configurations into use only upon acquiring the SFN. Can we agree the same applies upon SCG change?

· 
 (more may be added)

	No
	Question

	C.2
	Can we agree that RRC should specify that following SCG change, the UE takes certain configurations into use only upon acquiring the SFN

	Company
	Yes/ no
	Remarks/ motivation

	Samsung
	Yes
	Same as upon HO

	Alcatel-Lucent
	Yes
	Is a good starting point.  Any exceptions can then be considered as necessary.

	Nokia Networks, Nokia Corporation
	Probably yes
	Considering the current HO procedure, probably yes. But can rapporteur provide some example parameters? If we need to agree on this principle.

	Ericsson
	Yes
	We agree that UE should take some configuration into use only after acquiring SFN. However, it should be noted that some configurations are taken into use after RACH is completed but before SFN is acquired. This suppresses triggering of D-SR in the MAC before RACH is compeleted. We should discuss if we should have this approach as well or should be solve this in MAC somehow. Maybe simplest is to follow legacy HO behaviour.
For Nokia: The parameters are same as in legacy case, ie, CQI, SR, and sounding. 


	Huawei, HiSilicon
	Yes
	

	Fujitsu
	Yes
	Same as legacy behaviour in HO procedure. 

	LG
	Yes
	Resonable.

	CATT
	Yes
	The same UE behaviours used for the legacy HO can be applied to the SCG change.

	Intel
	Yes
	

	ZTE
	Yes
	


2.2.4 Container related issues
We don’t seem to have explicitly agreed to use a container (octet string) when transferring the SCG-Configuration across the X2 interface (as for handover command). Companies are requested to indicate if we can confirm to re-use this approach for the SCG configuration information.

	No
	Question

	D.1
	Transfer the SCG-Configuration within an octet string across X2

	Company
	Yes/ no
	Remarks/ motivation

	Samsung
	Yes
	As for other similar information transferred across X2 (and S1)

	Alcatel-Lucent
	Yes
	Although the use of the container does not necessarily imply it is transparent to MeNB.  At very least, it will simplify specification in that we only need to capture it once to cover both X2 and RRC.

	Nokia Networks, Nokia Corporation
	Yes
	We understand that question is RRC parameters will be in container in the X2 layer as any other RRC configuration.

	Ericsson
	Yes
	

	Huawei, HiSilicon
	Yes
	RRC inter-node message does not need to be interpreted in X2 AP.

	Fujitsu
	Yes
	Similar as handling with handover command. 

	CATT
	Yes
	Then SCG-configuration needs to be part of the RRCConnectionReconfiguration message. It is better not to use a message level IE for SCG-configuration. Then the RRCConnectionReconfiguration message can just simply include the whole SCG-configuration.

	Intel
	Yes
	

	ZTE
	Yes
	


Another issue that has so far not been concluded is whether the SCG- configuration should also be transferred within an octet string on the Uu interface. Related to this seems to be the question regarding what RRC version deployment options should be supported i.e. which option:

a) The protocol need not support a procedure for handling the receipt of non-comprehended information e.g. because the network operator ensures that the eNBs always send information fully comprehended by the peer eNB, or by by requiring that both nodes support the same version of RRC

b) The protocol supports a procedure for handling the receipt of non-comprehended information i.e:

b.1) The receiver may may reject the procedure upon receiving non-comprehended information (note we don’t have partial failure)

b.2) The protocol supports forwarding by MeNB of non-comprehenced SCG-Configuration extensions. There would still be a need to ensure this approach is used only for specific cases e.g. physical layer features not affecting UE capability coordination

Use of a container across Uu would mean that the protocol would in principle allow the SeNB to configure physical layer features not comprehended by the MeNB i.e. as in b.2. Companies are requested to indicate whether we need to support this option.

	No
	Question

	D.2
	Should the protocol support option b.2 i.e. the forwarding by MeNB of non-comprehenced SCG-Configuration extensions

	Company
	Yes/ no
	Remarks/ motivation

	Samsung
	Yes
	We think it would be bad protocol design if the protocol does not allow this

	Alcatel-Lucent
	No (but see also comment).
	In our view, it would be difficult to always ensure complete compatibility of configuration, including capability, unless the two eNBs comprehend each others configuration.  At this stage of the WI, it seems simplest to assume comprehension is required.   However, we do not see a) and b) as mutually exclusive.  Even if the configuration is assumed to be comprehended, we can still use containers and hence it seems b) will then also be satisfied (even if it is not the prime intention).

	Nokia Networks, Nokia Corporation
	?
	In the past, we did not optimize the signalling to support release border of the network. (i.e, Network supporting different set of the functionality)  It would be nice to understand how essential this feature is not for DC.

	Ericsson
	
	So we should at least support:
· MeNB should be able to add parameters for the SCG configuration.

· For capability coordination, it is useful that the MeNB understand the SCG configuration. However, this is not necessarily absolut requirement if it is otherwise guaranteed that the SeNB does not exceed capabilities.


	Huawei, HiSilicon
	No
	In Rel-12, there is no need to consider the optimization for the use case that MeNB does not understand SeNB’s configuration. It can be left to future release when such need arises, and when there is clear understanding of the nature of SeNB configuration that MeNB may not understand. Hence, there is no need to mention in the specification that forwarding by MeNB of non-comprehended SCG-Configuration is allowed/supported.

	Fujitsu
	Yes. 
	It is good for network deployment. 

	LG
	No
	We do not fully understand how DC will work if MeNB does not understand SCG configuration.

	CATT
	Yes
	We should consider the extension flexibilities of the DC message structure. The Rel-12 MeNB is not able to comprehend the Rel13 configuraiton from the SeNB. The Rel-13 SCG-configuration needs to be included as an octect string on the Uu interface, because the Rel-12 MeNB is not able to extract and add the Rel-13 SCG configuration as new IEs into the RRCConnnectionReconfiguration message. 

	Intel
	Yes
	We think it is benefial considering that SCG-Configuration signalled by SeNB is under control of the operator.

	ZTE
	Yes
	If SeNB can’t comprehend signalling from MeNB, then DC doesn’t work e.g. UE capability coordination is impossible. But it is not true vice versa i.e. SeNB is always trusted to do right job by following control parameter from MeNB.


A related aspect is that most of the SCG configuration parameters are set by SeNB (partS), while some are set by MeNB (partM) e.g. SCG counter, a field to release the entire SCG and possibly more. There seem to be two basic options for how to signal the parts across Uu:

c) The information structure does not reflecting the two parts i.e. the MeNB decodes partS, adds partM, and signals all parameters according to the normal functional structuring principles

d) The information structure reflects the two parts i.e. a means should be provided for the MeNB to forward uncomprehended extension signalled by SeNB (i.e. some container is used on Uu)

Option c) implies that the signalling does not support the SeNB to configure physical layer features (not?) comprehended by MeNB. For option d?) there seem to be two different variants

d.1)
The container is placed around the entire SCG-Configuration (as in the current draft CR),

d.2)
The container is placed only around the part generated by SeNB (partS).

In case of option d.1, the MeNB still needs to decode and re-code, but it may still be able to forward some of the extensions it does not comprehend e.g. included by extension marker in the known fields.

	No
	Question

	D.3
	Please indicate if the SCG configuration structure should reflect the two parts, and how to use the container

	Company
	Option c) or d)
	If d, which option
	Remarks/ motivation

	
	d)
	Slight preference for d.1
	A downside of this solution is that it is only possible to forward non-comprehended extensions that are of REL-12 IEs (included following extension markers). On the positive side, it avoids the partitioning of information acoording to E-UTRAN architecture (which the UE in principle should not be bothered with)

	Alcatel-Lucent
	d)
	d.2.  
	Are there two typos as indicated above?

If we use a container over X2, it seems most appropriate/simplest to transfer the information as is over Uu.  Yes, this would imply some of the configuration to be used in SeNB will not be part of the container as such.  The use of the container does not have to imply that all the SCG configuration has to be within the container.  The container should be seen as a convenient way to transfer the configuration generated by the SeNB to the UE.  

	Nokia Networks, Nokia Corporation
	c)
	
	For d), it would be nice to understand how important to support this transparency asked in D.2.

	Ericsson
	d)
	d-2
	Similar undersntand as ALU. Having a container does not seems to be worse that not having it.

	Huawei, HiSilicon
	d) with different view of the use of container 
	d-2
	Container approach can be used to give MeNB choice of not decoding partS before adding it in RRC message to UE. But it shall not be interpreted that partS will be forwarded to UE if it contains content not comprehended by MeNB. MeNB can reject the SCG-Configuration if it can’t determine the partS is appropriate.
The field to release the entire SCG can be put ouside partS.


	Fujitsu
	d)
	d.2 
	The container can simply include the SCG configuration transferred over X2, it seems more straight forward. 

	LG
	d)
	d.2
	

	CATT
	d)
	d.1) or d.2) 
	As the MeNB is not able to extract Rel-13 IEs from SCG-Configuration, we need to use Option d).

Our understanding is that both d.1) and d.2) can work. For d.1), the Rel-12 MeNB can add more IEs in the Rel-13 SCG-Configuration by modifying the SCG-Configuration sent from the SeNB. From the UE point of view, it does not matter if the SCG count set by the MeNB is included within SCG-Configuration or not, as the UE would anyway needs to understand all of them.

	Intel
	d)
	d.2)
	

	ZTE
	d)
	d.2)
	For radio bearer specific parameter like SCG COUNTER, there is no problem for MeNB to indicate it under related DRB id. And SCG release indication can be simply one bit. So d.2) is feasible and clean.


2.2.5 Some further signalling aspects

For now this section merely is an empty placeholder. It may be used to summarise the signalling implications resulting from the discussion in the previous, addressing aspects like:

· 
Should the SCG configuration include a DRB-ToReleaseList

Company views regarding the following aspects may be indicated in the following table.

	No
	Question

	E.1
	Can we agree that the bearer type is signalled explicitly (i.e. go by straightforward approach which previously had tiny majority i.e. 5- 4)

	Company
	Yes/ no
	Remarks/ motivation

	Samsung
	Yes
	This is just a matter of taste issue (and both types of approaches are currently used)

	Nokia Networks, Nokia Corporation
	?
	What is the result if we don’t agree on the proposal? What does expliticy signalling means for option a) and option b)? How? If it is not explit, then how to indicate bearer type to UE?

	Ericsson
	Yes
	Explicit signalling is clearest but no strong view.

	Huawei, HiSilicon
	No
	As discussed in R2-143343, an extra IE to indicate bearer type is redundant.

	Fujitsu
	No
	With either option a) or b) in section 2.2.1, no need to explicitly indicate bear type to UE, as UE can deduce the bear type based on the drb-ToAddModLists in SCG and MCG configurations and  drb-ToReleaseLists in SCG and MCG configurations or only in MCG part.  Anyway, UE needs to decode all of two parts it comes for free. 

	LG
	No
	Option a) in section 2.2.1 will work without explicit signalling of the bearer type.

	CATT
	No
	We do not see any specific use case which requires the explicit signaling of bearer type, as the UE can anyway discover the bearer type according to the configurations, like PDCP or DRB ID.

	Intel
	No
	Based on the DRB configuration, the UE can implicitly know the bearer type.

	ZTE
	No
	


	No
	Question

	E.2
	Can we agree to introduce an additional top level choice value within SCG-Configuration for SCG-Change i.e. releaseAndAdd (i.e. there seemed to be quite some support for this option i.e. 2- 8 compared to the alternative of introducing a fullConfig bit (as for HO)

	Company
	Yes/ no
	Remarks/ motivation

	Samsung
	Yes (but prefer no)
	We can accept the majority view but still prefer a single bit field as it avoids that the information structure needs to be duplicated

	Nokia Networks, Nokia Corporation
	?
	Was the fullConfiguration meant to add some flag in the SCG-Configuration? So that if UE receives this flag, it is not modification but UE has to release the existing SCG-Configuration and add new SCG? To us, the naming of “fullConfig” was confusing and the original proposal was not a part of SCG-Configuration. But to us, it would be enough to add one bit flag in the setup branch of SCG-Configuration so that UE can remove and add SCG when this flag is on. Adding releaseAndAdd branch in the CHOICE is one possibility but we believe that contents of setup branch should be duplicated in releaseAndAdd branch. So adding one flag in the setup branch looks simpler.

	Ericsson
	Yes
	For us it looks clearer to have CHOICE structure so that mandatory IEs can be clearly structured (even this comes with some duplication).

In addition, there can be a flag for the full configuration if we agree to support both full configuration and delta signalling during SCG Change. 

	Huawei, HiSilicon
	No
	As discussed in R2-143344, a flag field can be put outside of scg-Configuration-r12 to indicate the release of the whole SCG configuration. The SCG change can be signalled by setting the flag field to release the whole SCG configuration, and by adding scg-Configuration-r12 in the same RRC message. This approach reduces much unnecessary duplication introduced if releaseAndAdd item is added in the Choice structure of scg-Configuration-r12.

	Fujitsu
	No
	One bit flag is more simple, however, introducing choice value releaseAndAdd will lead to duplicated contents 

	LG
	Yes
	Then, the top-level choice would be Release, releaseAndAdd, and Add.

	CATT
	Yes
	

	Intel
	No
	The suggested structure is workable but it does not seem to be clean structure. Instead of CHOICE, using optional field for release can be also possible way to have clean structure.  

	ZTE
	Yes
	


	No
	Question

	E.3
	Can we agree
a) not to group the SCG specific CRNTI and rach-ConfigDedicated as done for MCG within mobilityControlInfo AND

b) that inclusion of rachConfigDedicated in SCG-Configuration trigger RA in SCG 
(i.e. go by slight majority for this option i.e. 6- 4)

	Company
	Yes/ no
	Remarks/ motivation

	Samsung
	Yes
	Alghouth we still prefer to do as upon handover (which is also used even when there is no mobility)

	Nokia Networks, Nokia Corporation
	Yes
	SCG-ConfigTriggerRA looks better than mobilityControlInfoSCG

	Ericsson
	Yes
	a) No strong view as long as CRNTI is option and used on in the initial addition.

b) In principle yes, but we need to discuss how RA is triggered in the MAC layer. Our preference was that the MAC layer triggers RACH, but seems that majority supports direct trigger by RRC in email discussion 87#24 so it is also acceptable. 

	Huawei, HiSilicon
	Yes
	

	Fujitsu
	Yes
	SCG-ConfigTriggerRA is more accurate. 

	LG
	Yes
	

	CATT
	Yes for a)

No for b)
	For b), we need an extra bit to trigger the RACH to SCG for the synchronized SCG configuration, as a synchronized SCG configuration may or may not include a dedicated RACH resource for the UE. This bit can be a top field like synConfig grouping rach-ConfigDedicated, or an extra IE like sycRACH at the same level as rach-ConfigDedicated.

	Intel
	Yes
	It seems reasonable. We also prefer to name it as SCG-ConfigTriggerRA instead of mobilityControlInfoSCG.

	ZTE
	Yes 
	


	No
	Question

	E.4
	Can we agree to introduce a top level field in the reconfiguration message named securityConfig-SCG and containing, as a starting point, a field for the encryption algorithm and one for the SCC counter

	Company
	Yes/ no
	Remarks/ motivation

	Samsung
	Yes
	

	Nokia Networks, Nokia Corporation
	?
	We are fine to group them. But this is related to transparent container discussion D.3. And RAN2 already agreed that SCG counter will not be transferred from MeNB to SeNB.

	Ericsson
	No
	We would understand that chosen algorithm is added by SeNB and SCC by MeNB so then it would be better to separate place especially if there is a container (solution d2 would be adopted)?

	Huawei, HiSilicon
	?
	Is this going to revise RAN2 agreement and have MeNB send SCG Counter to SeNB?

	Fujitsu
	?
	This question is related with question D3. Maybe it is better to decide this after D3 is solved. 

	CATT
	No
	The encryption algorithm needs to be included in the SCG-Configuration forwarded from the SeNB. There is no need to extra standard work to define two IEs for the same encryption algorithm, one within SCG-Configuration and another within securityConfig-SCG. To avoid the extra standard work, one way is that the MeNB can add SCG count in the SCG-Configuration. Another way which could work is to only have a top level field for SCG count. 

	Intel
	No
	Security algorithm is transmitted from SeNB to MeNB in the container, while SCC counter is added by MeNB in the reconfiguration message directly.

	ZTE
	No 
	Agree with E///


	No
	Question

	E.5
	Can we agree there is no need to introduce default configurations for SCG cells (as for any SCell)

	Company
	Yes/ no
	Remarks/ motivation

	Samsung
	Yes
	As for any SCell

	Nokia Networks, Nokia Corporation
	?
	We are not sure what default configuration for SCG cells but for instance MCG reestablishment, we think whole SCG cells should be released. So no SCG is a default configuration.

	Ericsson
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Fujitsu
	Yes
	Same as legacy behaviour

	CATT
	No
	We should reuse the default configuration for delta signaling. For example, we may need the default configuration for the existing SCG MAC.

	Intel
	Yes
	

	ZTE
	?
	What about full configuration is used for SCG change?


	No
	Question

	E.6
	Can we agree to modifiy the signalling to avoid the SeNB needs to signal an UL-AM-RLC configuration for a split DRB, for which UL PDCP PDUs are configured to be sent via MCG

	Company
	Yes/ no
	Remarks/ motivation

	Samsung
	?
	In previous releases we agreed to introduce new fields/ use critical extensions if the saving was at least 10b and/ or significantly simpliefied the signalling. We do however need to consider that switching back to the original version of the field can so far only be done by means of fullConfig. This may require some further consideration.

	Nokia Networks, Nokia Corporation
	?
	How to modify? And what is the alternative? 

	Huawei, HiSilicon
	Yes
	For the link of a split bearer (to MeNB or SeNB) not carrying UL PDCP data, UL-AM-RLC is not used.

The presence of UL-AM-RLC in MCG or SCG can also be used as the indication to which eNB UL PDCP data is sent, which can replace the proposed IE ul-DataPath-r12.

	LG
	No
	For the split bearer where uplink transmission is restricted to MeNB, we see no real problem to reuse existing RLC-Config which includes ul-AM-RLC. The reuse of existing RLC-Config for split bearer would be more justified when uplink transmission is possible towards both MeNB and SeNB for split bearer. To allow omitting ul-AM-RLC IE within RLC-ConfigSCG requires change to existing RLC-Config but only achieves a minor signaling optimization.

	CATT
	No
	Once there is a UL transmission direction change, the UL-AM-RLC is always needed.


In addition, we would like to discuss one remaining issue for RRM measurement. That is, can PSCell be used for Rx-Tx measurement and RSTD measurement for positioning purpose [4]?
	No
	Question

	E.7
	Can we agree that the PSCell can’t be used for for Rx-Tx measurement and RSTD measurement for positioning purpose?

	Company
	Yes/ no
	Remarks/ motivation

	Huawei, HiSilicon
	Yes
	We do not see the motivation to support Rx-Tx measurement in PSCell, and using PSCell as SFN reference for calculation of measPRS-Offset for RSTD measurement. Therefore we would propose to exclude this case. 


Furthermore, we propose to discuss another possible remaining issue which is that when PSCell frequency is changed, how to handle the measId linked to the measObjectId corresponding to the source/target PSCell frequency.

a) Relink the measId linked to measObjectId corresponding to the source/target PSCell frequency to the measObjectId corresponding to the target/source PSCell frequency

b) Leave the MeNB implementation to re-configure the measurement configuration for PSCell frequency 
	No
	Question

	E.8
	Can we agree to relink the measId linked to measObjectId corresponding to the source/target PSCell frequency to the measObjectId corresponding to the target/source PSCell frequency when PSCell frequency is changed?

	Company
	Yes/ no
	Remarks/ motivation

	Fuijtsu
	Yes
	It is nature to extend the legacy behaviour during HO and  re-establisment for measId linked to primary frequency to SeNB change case for measId linked to PSCell frequency, in order to reduce the signalling overhead and ensure  UE can continue the measurement on PSCell frequency when PSCel frequency is changed.


3 Conclusion & recommendation
The following table summarises the discussion regarding proposals and includes a proposed way forward.

	Prop
	Support
	Summary of main remarks
	Suggested way forward

	A.1
	N/a
	Two options were suggested by the rapporteur i.e. one with drb-ToReleaseList to SCG-Configuration and one without.
The queston was raised if the restriction that the same drb-Identity can not be released and added in the same message restricts the signalling. There was a related question regarding the use of the COUNT value. 

RAN2 agreed to restrict delta signalling to ‘same DRB Id’ but we could also allow delta signalling for ‘same EPS bearer id’

Another remark was that using a field with name ‘drb-ToRelease’ in case of DRB type change is misleading, as the DRB is not actually released.

One alternative suggestion was to use the legacy drb-ToReleaseList only when DRBs are released, while another field would be introduced for DRB type change i.e. to clear the DRB configuration in one cell group. This can be regarded as a 3rd option, but no details were suggested
	For now consider the solutions suggested originally

For RLC UM the count is reset, so DRB re-use upon switch between MCG and SCG would pose a security risk but only upon successive switches (as MCG and SCG employ different keys)

	A.2
	5- 1
	Option a) is considered simplest and most straightforward

With option b) MeNB can initiate release of an SCG DRB quicker on Uu
	Option a) is most popular and seems a good candidate for agreement, but unfortunately only a limited number of companies expressed an opinion

	B.1
	N/a
	Support of delta signalling upon SCG change is not really important i.e. we should just adopt the solution that results in simplest specification/ implementation

We should align SCG change with DRB type change, as the handling will be the same/ similar i.e. support delta for SCG change also

We assume that even in case of delta signalling, L2 is released and added (i.e. this is only about signalling).

Using release and add does not avoid the need to specify RLC re-establishment, as only upon re-establishment RLC provides SDUs to PDCP

If we agree to have delta signalling, we may also need full configuration (to accommodate change to SeNB of older release) 
	

	B.2
	a: 1, b: 1, a+ b: 4
	Would be good to align with HO (which supports both delta and full signalling)
	Most seem to support for both options, but unfortunately only a limited number of companies expressed an opinion

Supporting both options seems a good candidate for agreement?

	C.1
	
	Several comments were provided regarding the SCG change procedural specification (TP in R2-143522):
Existing sections e.g. on DRB release need to be changed

If SCG removal is specified as part of an SCG configuration procedure, all PDCP/ RLC/ MAC handling would be in one place

The TP assumes there is no need to specify RLC re-establishment/ MAC reset assuming the respective entities are released. This is based on the assumption that RLC release is modified such that it covers the same behaviour as RLC re-establishment

It was suggested that it would be beneficial to restrict DRB type change to SCG change i.e. not supported by regular reconfiguration. This may simplify the overall procedural structure

It was also suggested to introduce a DRB type change procedure and to re-use existing sections as much as possible for SCG DRBs/ MAC/ SCells
	

	C.2
	10-0
	All companies think it seems a good starting point to specify in RRC that following SCG change, the UE takes certain configurations into use only upon acquiring the SFN (as for HO)

This would be for the same parameters as upon HO i.e. CQI, SR, and sounding
The question was raised if certain parts of the configuration should be taken int o use upon successful completion of RA e.g D-SR
	Agree (that following SCG change, the UE takes the CQI, SR, and sounding configurations into use upon acquiring the SFN alike upon HO)

	D.1
	9- 0
	As for other RRC configuration information
Use of a container does not necessarily imply transparent forwarding
	Agree (to transfer the SCG-Configuration within an octet string across X2)

	D.2
	5- 3
	It would be bad protocol design if SeNB can only activate features comprehended by MeNB

MeNB should comprehend (part of the) SCG configuration to validate UE capability is not exceeded

Even though it seems best to assume comprehension is required, a container may be used

We should not introduce complexity for border areas
	No agreement (and probably not needed)

	D.3
	1- 9
d-1: 1,

d2: 7
	Container seems a convenient way to transfer the configuration generated by the SeNB to the UE
It should be up to MeNB implementation what to do in case it does not comprehend parts of the configuration generated by SeNB

Not sure how important it is to support transparent forwarding
	Agree  (to introduce a container around the SCG configuration generated by SeNB)

	E.1
	2- 6
	Explicit signalling is clearest, but not needed and merely redundant

This is just a matter of taste
	Agree (to not introduce explicit signalling)

	E.2
	4- 4/ 5
	A separate bit would be simplest, avoiding duplication of the information structure

A separate choice has the advantage that presence of fields can be specified better (i.e. some fields may be mandatory upon SCG establishment, but be optional upon SCG change possibly depending on delta). In addition a flag may be needed when agreeing to support both delta and fullConfig
	Let’s first conclude if both delta and and should be supported for SCG change. If so, adopt another choice value (lets decide and get it over)

	E.3
	8/ 9- 1
	All companies agree to not group CRNTI and rach-ConfigDedicated (i.e. do different from HO). One company prefers not to agree that presence of rach-ConfigDedicated triggers RA (indicates synchronous SCG reconfiguration)
	Agree (both to not group CRNTI and rach-ConfigDedicated and that presence of rach-ConfigDedicated triggers RA i.e. indicates synchronous SCG reconfiguration

	E.4
	1- 4
	If d.2 is adopted (container around SCG configuration generated by SeNB), it would be better to split the security configuration
	Agree to split security configuration

	E.5
	5- 1
	May be needed as baseline for full configuration?
	Agree (to not have default configurations for SCG cells i.e. do as for MCG SCells)

	E.6
	1-3
	We normally create a new IE version when there is significant saving (or to avoid excessive complexity)

We assume E-UTRAN can only switch back to legacy version of RLC configuration IE by using fullConfig. Anyhow, any UL patch changes can be done by the critically extended IE
	Few companies expressed an opinion. Further discussion is required

	E.7
	1- 0
	
	Only 1 companies expressed an opinion. Further discussion is required

	E.8
	1- 0
	
	Only 1 companies expressed an opinion. Further discussion is required


Suggested proposals

· 
C.2: Following SCG change, the UE takes the CQI, SR, and sounding configurations into use upon acquiring the SFN alike upon HO)
· 
D.1: Transfer the SCG-Configuration within an octet string across X2

· 
D.2 Introduce a container around the SCG configuration generated by SeNB i.e. by placement of a container (only) around the configuration part generated by SeNB

· 
E.1: Do not introduce explicit signalling for the DRB type

· 
E.3: Do not group CRNTI and rach-ConfigDedicated. Presence of rach-ConfigDedicated triggers RA i.e. indicates synchronous SCG reconfiguration.

· 
E.4: Split the security configuration i.e. separate the part generated by MeNB and SeNB

· 
E.5: Do not introduce default configurations for SCG cells i.e. do as for MCG SCells
Issues recommended to be concluded, but for which e-mail discussion did not result in a clear result:

· 
A.2 I.e wheter to adopt option a), in which a field drb-ToReleaseList is introduced in SCG-Configuration. Option a) is most popular and seems a fair candidate for agreement but further discussion seems inevitable
· 
B.2 I.e. whether to support delta signalling upon SCG change, possibly in combination with full signalling. Supporting both options seems a fair candidate for agreement

· 
E.2 i.e whether to adopt another choice value within the SCG-Configuration to cover SCG change. Yes, seems a fair candidate for agreement. Issue should be decided after concluding whether to support delta signalling upon SCG-Change 

Issues requiring further discussion:

· 
Whether to restrict DRB type change to SCG change i.e. not supported by regular reconfiguration
· 
E.6 i.e. whether to modifiy the signalling to avoid the SeNB needs to signal an UL-AM-RLC configuration for a split DRB, for which UL PDCP PDUs are configured to be sent via MCG
· 
E.7: Whether to specify that the PSCell can not be used for for Rx-Tx measurement and RSTD measurement for positioning purpose
· 
E.8: Whether to to relink the measId linked to measObjectId corresponding to the source/target PSCell frequency to the measObjectId corresponding to the target/source PSCell frequency when PSCell frequency is changed
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