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1
Introduction
During RAN2#89 meeting, an informative annex listing the procedures for Dual Connectivity was proposed for the Stage 2 [R2-150173]. Unfortunately, due to lack of time, it was not possible to agree on the details and thus an email discussion was agreed to verify the accuracy of the suggested overview and make any correction necessary in order to provide an updated CR. This document reflects this email discussion.
2
Procedures Allowed
The table below gives an overview of the procedures for Dual Connectivity.
Table 1: Dual Connectivity Procedures

	#
	Procedure
	Reference in 36.300
	Remarks

	1
	MCG PCell intra-cell HO
	10.1.2.8.2.1 Intra-MeNB change involving SCG change
	Causes also PSCell intra-cell HO.

Also used for KeNB refresh.

Done via Handover like in Rel-8; SCG can be retained during the Handover.

	2
	SCG PSCell intra-cell HO
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)
	Also used for S-KeNB refresh.

Does not require MCG PCell intra-cell HO.

	3
	MCG PCell intra-eNB HO
	10.1.2.8.2.1 Intra-MeNB change involving SCG change
	Causes also PSCell intra-cell HO.

Done via Handover like in Rel-8; SCG can be retained during the HO.

	4
	SCG PSCell intra-eNB HO
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)

10.1.2.8.2 SeNB Modification (SeNB initiated SeNB Modification)
	Requires SCG change but does not require PCell intra-cell Handover.

	5
	MCG PCell inter-eNB HO
	10.1.2.8.5 MeNB to eNB Change
	In Rel-12, SCG has to be released during inter-cell HO.

	6
	PSCell change 
	10.1.2.8.4 SeNB Change
	Only supported when PCell does not change at the same time.

	7
	SCG PSCell inter-eNB HO
	10.1.2.8.4 SeNB Change
	Requires SCG change. Only supported when PCell doesn't change at the same time.

	8
	SCG PSCell or SCell removal by MeNB
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)

10.1.2.8.3 SeNB Release (MeNB initiated SeNB Release)
	MeNB can request release of SCell, but if the SCG only has PSCell, it has to request SCG release ("SCG removal by MCG") instead of PSCell release.

	9
	SCG PSCell or SCell removal by SeNB
	10.1.2.8.2 SeNB Modification (SeNB initiated SeNB Modification)

10.1.2.8.3 SeNB Release (SeNB initiated SeNB Release)
	If only PSCell in SCG, see "SCG removal by MeNB".
In case only PSCell is released, SeNB can request to release PSCell, but in that case it will still choose the new PSCell as well.

	10
	SCG removal by MeNB
	10.1.2.8.3 SeNB Release (MeNB initiated SeNB Release)
	MeNB can always request release of SCG and SeNB has to comply.

	11
	SCG removal by SeNB
	10.1.2.8.3 SeNB Release (SeNB initiated SeNB Release)
	

	12
	SCG bearer addition by MeNB
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)

(10.1.2.8.1 MeNB initiated SeNB Addition)
	Default bearer cannot be offloaded before security and DC are established.

If this is the first bearer to be added, SeNB addition is used instead.

	13
	SCG bearer removal
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)

10.1.2.8.2 SeNB Modification (SeNB initiated SeNB Modification)


	Allowed for both MeNB and SeNB, but SeNB cannot request to release the last SCG bearer if that would result in no bearers in SeNB - SeNB release should be used instead.

	14
	Split bearer addition by MeNB
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)
	Default bearer cannot be offloaded before security and DC are established.



	15
	Split bearer removal
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)

10.1.2.8.2 SeNB Modification (SeNB initiated SeNB Modification)
	Allowed for both MeNB and SeNB, but SeNB cannot request to release the last split bearer if that would result in no bearers in SeNB - SeNB release should be used instead.

	16
	MCG to SCG bearer type change (and vice versa)
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)

10.1.2.8.2 SeNB Modification (SeNB initiated SeNB Modification)
	Either MeNB or SeNB can request to release an SCG bearer.
Causes PSCell intra-cell HO; SCG can be retained during HO.
SeNB can only request change from SCG to MCG by requesting release of SCG bearer.

MeNB makes the decision on whether to release the DRB entirely or change it to MCG bearer.

	17
	MCG to Split Bearer Change (and vice versa)
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)

10.1.2.8.2 SeNB Modification (SeNB initiated SeNB Modification)
	SCG can always request to release the SCG part of a split bearer.
Done via SCG change, i.e. L2 reset is required for the UE.
SeNB can only request change from split to MCG by requesting release of split bearer.

MeNB makes the decision on whether to release the DRB entirely or change it to MCG bearer.

	18
	SCG CC addition / removal by MeNB
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)


	Only MeNB can request to add SCells to SCG.

	19
	SCG CC removal by SeNB
	10.1.2.8.2 SeNB Modification (SeNB initiated SeNB Modification)
	RRC Signaling will still be sent via PCell only.


Question 1: do companies agree with the overview above? If not, what corrections need to be made - please use the reference number in the left column when suggesting corrections for a particular case.
	Question 1

	Company
	Yes/No
	Comments and Corrections

	Huawei, HiSilicon 
	Yes in general, with several correction suggestions
	0) It’d be better to have some (brief) definitions/descriptions before the table for the terms of 1 – 5 and 7. It may help make things clearer by pointing out that PCell intra-cell HO and PSCell intra-cell HO are the special cases of PCell intra-eNB HO and PSCell intra-eNB HO, respectively.

1) & 3) It is mostly up to SeNB Whether PSCell Intra-cell HO or PSCell Intra-eNB HO would be done during MCG PCell intra-cell and intra-eNB HO procedures, unless PSCell is the only cell present and maintained on SeNB;

2) & 4) do not require PCell intra-eNB HO either; it seems that the contents of remarks for 2) and 4) can be merged and kept the same.

Is 6) needed, given there are 2), 4), and 7)?

In the remark for 9), “SeNB initiated SeNB Release” should be used, for “if only PSCell in SCG”; “it will still choose the new PSCell as well” may be simplified as “it will choose a new PSCell”.

Both PSCell intra-cell and intra-SeNB HOs can occur in 16), if there are more than one SCells on SeNB;

The 3rd sentence in the remark of 17) should be covered by the 1st sentence, and is not needed.

	Ericsson
	No (corrections needed
	General comment: Column “procedure” is confusing as it is not clear if this refers to RRC procedure, X2 or what. Better to rename column as “scenario” or “case”?

Comments by cases:
Procedures 1 and 3: Merge these cases, as there is no difference between intra-cell and intra-eNB HO cases.

Procedure 2: This is missing SeNB initiated case 

Procedures 2 and 4: Merge these cases, as there is no difference between intra-cell and intra-eNB HO cases.

Procedure 4: This case is referred as “SCG PSCell intra-eNB HO”. However, in other places, SCG Change is not referred as handover. If I correctly remember, it was NSN comment to avoid mobility related terminology. So better to rename this “SCG PSCell Change”.  

Procedure 5: Typo in remark, should say:

 In Rel-12, SCG has to be released during inter-eNB HO.

Procedure 6: Reference to X2 procedure is incorrect as SeNB Modification procedure is used in this scenario. 

Procedures 6 and 7: It is stated that “Only supported when PCell does not change at the same time.”  Where this limitation comes?

Procedures 8-11: I would propose a restructuring to have two cases: Either removal of the non-last cell (which is done by SeNB modification) and removal of last cell (which is done by SeNB Removal).  The current proposal is confusing and also cases are overlapping with each other. 
Procedures 12-15: No need to separate SCG and split bearer cases, they can be merged instead.

Procedures 12, 14: Where the following limitation comes and what it means: “Default bearer cannot be offloaded before security and DC are established.”? 

Procedure 16: The following remark “Causes PSCell intra-cell HO; SCG can be retained during HO.” should be reformulated as “Causes SCG Change.” or as stated for Procedure 17: ”Done via SCG change, i.e. L2 reset is required for the UE.”

Procedures 18, 19: Not needed, these procedures are overlapping with removal of SCells as discussed in procedures 8 and 9.

Procedure 19: The following remark is not needed as it applies to any procedure “RRC Signaling will still be sent via PCell only.”



	NEC
	Yes, with some exceptions
	At first, our understanding is that adding this table in stage-2 Annex is to clarify more detail or unclear aspect for implementation people. Hence, capturing only what we could “expect” from stage-2 text would not be an intention. We would support the current categorization e.g. for #1-4 (i.e. a bit different view from above companies).

Procedures which need to be corrected: 

#1-4,7,16: it may be better to avoid the naming “PSCell intra-cell/eNB HO or inter-eNB HO” (more specifically, “HO”) for SCG PSCell as it may be confusing, while other good naming is not seen for now. So, it would be nice to define outside the table or in the remarks with keeping the current naming. For instance:

PSCell intra-cell HO --> PSCell reconfiguration without PSCell change, like intra-cell HO
PSCell intra-eNB HO --> PSCell change without change of SeNB, like intra-eNB HO
PSCell inter-eNB HO --> PSCell change with change of SeNB, like inter-eNB HO

#11: In the remarks, it may be better to add “SeNB can always request release of SCG and MeNB has to comply” as in #10.

#18: Partially, “removal” seems to be covered by #8 “SCG SCell removal by MeNB”. Only “addition” case will be sufficient.

#19: This seems to be covered by #9 “SCG SCell removal by SeNB”.

#6,7: Just reminder. “SeNB Change” is now “Change of SeNB”.

	Qualcomm Incorporated
	Clarification is necessary
	We see that the overview is written from the perspective of the network. For example, there is differentiation among intra-cell, inter-cell intra-eNB and inter-eNB HOs, which indeed should be a common procedure from the UE point of view. Some of the restrictions mentioned, e.g. the network has to release SCG configuration in case of MeNB change (inter-eNB HO), should also be transparent to the UE.

So we would suggest adding a clarification that those requirements only applies to the network and some of the differences mentioned may be transparent to the UE.

	LG
	
	#1,2,3,4,5,7: For commonality within the table and through the specification, we would suggest terminologies as


#1 MCG PCell intra-cell HO ( MCG intra-cell HO


#2 SCG PSCell intra-cell HO ( SCG intra-cell change

#3 MCG PCell intra-eNB HO ( MCG intra-eNB HO


#4 SCG PSCell intra-eNB HO ( SCG intra-eNB change

#5 MCG PCell inter-eNB HO ( MCG inter-eNB HO

#7 SCG PSCell inter-eNB HO ( SCG inter-eNB change

#6: What is this procedure for? It seems that all procedures related to PSCell are already covered by #2, #4, and #7.

#8: 1st column- ‘SCell’ should be ‘SCG SCell’. 3rd column – ‘SeNB CG release’ should be ‘SeNB Release’, and ‘SCG removal by MCG’ should be ‘SCG removal by MeNB’.

#9: 1st column – ‘SCell’ should be ‘SCG SCell’.

#13, #15: We would suggest to use ‘bearer release’ instead of ‘bearer removal’.

#12-15: We want to keep them separate for clarity.

#14: For split bearer, we also need ‘If this is the first bearer to be added, SeNB addition is used instead.’ in remark and ‘(10.1.2.8.1 MeNB initiated SeNB Addition)’ in reference procedure as in #12. Otherwise, it could be misunderstood that split bearer cannot be added as a first bearer to the SeNB.
#18, #19: ‘SCG CC’ should be ‘SCG SCell’
#19: In remarks ‘RRC signalling will still be sent via PCell only’ could be removed because it is a commonly applied to all procedures in the Table 1.


3
Procedures not Allowed
The table below gives an overview of the procedures that are not allowed for Dual Connectivity.

Table 2: Dual Connectivity Procedures that are not allowed

	#
	Procedure
	Remarks

	1
	MCG PCell + SCG PSCell inter-eNB HO to MCG + SCG
	SCG cannot be retained during inter-eNB HO in Rel-12.

	2
	SCG PSCell addition by MeNB
	MeNB can request to add SCell but S-eNB decides on the PSCell.

	3
	SCG CA SCell addition by SeNB
	SeNB cannot directly ask to add SCells; Instead, it is assumed MeNB is aware of the SeNB load, experienced throughput at SeNB and UE measurements and can make informed decisions on whether to propose to add more SCells.

	4
	Change a SCG Bearer into a Split Bearer or vice versa
	Direct bearer type change between Split bearer and SCG bearer is not allowed in Rel-12.

	5
	SCG Bearer and Split Bearer configured simultaneously in a UE
	Simultaneous configuration of SCG Bearer and Split bearer in a UE is not allowed in rel-12.


Question 2: do companies agree that this table is a useful addition compared to the table of allowed procedures.

	Question 2

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	No
	Though we don’t have strong opinion against it, we think it is fine without the addition of Table 2.

	Ericsson
	No
	Agree with Huawei that this should be clear already from other table or other context

	NEC
	No
	Allowed procedures are more useful. However, it is preferable to keep this table 2 as well, although we do not have strong opinion, either.

	LG
	No
	#1 seems to be already covered by #5 of Table 1.

#2 could be captured in #18 of Table 1 instead.
#3 seems not necessary to be captured.
#4 and #5 are captured in Section 7.6 of 36.300. If it is needed to be captured again, it could be added to Table 1 by saying ‘it is not supported in Rel-12’ in the remark.


Question 3: do companies agree with the overview above? If not, what corrections need to be made - please use the reference number in the left column when suggesting corrections for a particular case.
	Question 3

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	
	Would it be clearer for 1) to say “MCG PCell inter-eNB HO with SCG being maintained/reconfigured”?

	NEC
	Yes except 1
	#1. Proposal from Huawei seems clearer.

	NTT DOCOMO
	Correction is needed
	#1; We would like to state it clearer, e.g., Inter-MeNB HO involving SeNB addition. 

#2. It will be better to say “PSCell selection during SeNB addition”
#3: PSCell and SCell in SCG are not allowed. Thus, it can be said “SCG SCell addition by SeNB”
#X: It needs to be added that MeNB/SeNB cannot reject the release of the SCG SCell.


4
Conclusion

First some high level comments were received on the terminology and scope of the overview:
	
	Comments
	Suggested Solution

	1
	Qualcomm: We see that the overview is written from the perspective of the network. For example, there is differentiation among intra-cell, inter-cell intra-eNB and inter-eNB HOs, which indeed should be a common procedure from the UE point of view. Some of the restrictions mentioned, e.g. the network has to release SCG configuration in case of MeNB change (inter-eNB HO), should also be transparent to the UE. So we would suggest adding a clarification that those requirements only applies to the network and some of the differences mentioned may be transparent to the UE.
	Clarify that the overview is from a network viewpoint.

	2
	Huawei: It’d be better to have some (brief) definitions/descriptions before the table for the terms of 1 – 5 and 7. It may help make things clearer by pointing out that PCell intra-cell HO and PSCell intra-cell HO are the special cases of PCell intra-eNB HO and PSCell intra-eNB HO, respectively

Ericsson: General comment: Column “procedure” is confusing as it is not clear if this refers to RRC procedure, X2 or what. Better to rename column as “scenario” or “case”?

NEC: At first, our understanding is that adding this table in stage-2 Annex is to clarify more detail or unclear aspect for implementation people. Hence, capturing only what we could “expect” from stage-2 text would not be an intention. We would support the current categorization e.g. for #1-4 (i.e. a bit different view from above companies).
LGE: For commonality within the table and through the specification, we would suggest terminologies as


#1 MCG PCell intra-cell HO ( MCG intra-cell HO


#2 SCG PSCell intra-cell HO ( SCG intra-cell change

#3 MCG PCell intra-eNB HO ( MCG intra-eNB HO


#4 SCG PSCell intra-eNB HO ( SCG intra-eNB change

#5 MCG PCell inter-eNB HO ( MCG inter-eNB HO

#7 SCG PSCell inter-eNB HO ( SCG inter-eNB change
	Adopt the following terminology
Intra-PCell Change

Intra-PSCell Change

Intra-MeNB Change

Intra-SeNB Change

Inter-MeNB Change

Inter-SeNB Change


Then specific comments on the content of the first table were received.
	#
	Comments
	Answers

	1
	Huawei: It is mostly up to SeNB Whether PSCell Intra-cell HO or PSCell Intra-eNB HO would be done during MCG PCell intra-cell and intra-eNB HO procedures, unless PSCell is the only cell present and maintained on SeNB
Ericsson: Merge 1 and 3 as there is no difference between intra-cell and intra-eNB HO cases.
	Use the terminology as suggested above.
Do not merge the cases as it would defeat the purpose of having the table.

	2
	Huawei: do not require PCell intra-eNB HO either; it seems that the contents of remarks for 2) and 4) can be merged and kept the same.
Ericsson: This is missing SeNB initiated case

Ericsson: Merge cases 2 and 4, as there is no difference between intra-cell and intra-eNB HO cases.
	Use the terminology as suggested above.
Add the SeNB initiated case.

Do not merge the cases as it would defeat the purpose of having the table.

	3
	Huawei: It is mostly up to SeNB Whether PSCell Intra-cell HO or PSCell Intra-eNB HO would be done during MCG PCell intra-cell and intra-eNB HO procedures, unless PSCell is the only cell present and maintained on SeNB;
Ericsson: Merge 1 and 3 as there is no difference between intra-cell and intra-eNB HO cases.
	Use the terminology as suggested above.

Do not merge the cases as it would defeat the purpose of having the table.

	4
	Huawei: do not require PCell intra-eNB HO either; it seems that the contents of remarks for 2) and 4) can be merged and kept the same.
Ericsson: Merge cases 2 and 4, as there is no difference between intra-cell and intra-eNB HO cases.

Ericsson: This case is referred as “SCG PSCell intra-eNB HO”. However, in other places, SCG Change is not referred as handover. If I correctly remember, it was NSN comment to avoid mobility related terminology. So better to rename this “SCG PSCell Change”.  
	Use the terminology as suggested above.

Do not merge the cases as it would defeat the purpose of having the table.


	5
	Ericsson: Typo in remark, should say: In Rel-12, SCG has to be released during inter-eNB HO
	Use the terminology as suggested above.

	6
	Huawei: Is 6) needed, given there are 2), 4), and 7)?
Ericsson: Reference to X2 procedure is incorrect as SeNB Modification procedure is used in this scenario.

Ericsson: It is stated that “Only supported when PCell does not change at the same time.”  Where this limitation comes?

NEC: Just reminder. “SeNB Change” is now “Change of SeNB”.
LGE: What is this procedure for? It seems that all procedures related to PSCell are already covered by #2, #4, and #7.
	Remove this case.

	7
	Ericsson: It is stated that “Only supported when PCell does not change at the same time.”  Where this limitation comes?
NEC: Just reminder. “SeNB Change” is now “Change of SeNB”.
	True, it should have been MeNB instead.

	8
	Ericsson: propose a restructuring for 8-11 to have two cases: Either removal of the non-last cell (which is done by SeNB modification) and removal of last cell (which is done by SeNB Removal).  The current proposal is confusing and also cases are overlapping with each other.
LGE: 1st column- ‘SCell’ should be ‘SCG SCell’. 3rd column – ‘SeNB CG release’ should be ‘SeNB Release’, and ‘SCG removal by MCG’ should be ‘SCG removal by MeNB’
	Restructuring adopted for MeNB initiated release, with the addition of SCG Addition for completeness.
SCG SCell used for clarity.

	9
	Huawei: “SeNB initiated SeNB Release” should be used, for “if only PSCell in SCG”; “it will still choose the new PSCell as well” may be simplified as “it will choose a new PSCell”.
LGE: 1st column – ‘SCell’ should be ‘SCG SCell’
	Rephrase as " SeNB can request to release the PSCell only if it also chooses a new PSCell."
SCG SCell used for clarity.

	10
	
	

	11
	NEC: In the remarks, it may be better to add “SeNB can always request release of SCG and MeNB has to comply” as in #10.
	

	12
	Ericsson: No need to separate SCG and split bearer cases in 12-15, they can be merged instead.
LGE: We want to keep them separate for clarity

Ericsson: Where the following limitation comes and what it means: “Default bearer cannot be offloaded before security and DC are established.”?
	Do not merge the cases as it would defeat the purpose of having the table.

In RAN2#88, we had the following agreement (based on R2-145115): 

Direct establishment of SCG bearer and Split bearer may be performed with RRCConnectionReconfiguration not involving SCG change, i.e. no PDCP or RLC re-establishment and no reset of MAC at SCG. (this does not apply for the default bearers).  

This means you cannot directly establish the default bearer as split or SCG, it has be established as MCG bearer first. A possible clearer wording would be:

“Default bearer has to be established as MCG bearer, and cannot be offloaded before security is established”

	13
	LGE: We would suggest to use ‘bearer release’ instead of ‘bearer removal’
	Release used instead of removal.

	14
	Ericsson: Where the following limitation comes and what it means: “Default bearer cannot be offloaded before security and DC are established.”?
LGE: For split bearer, we also need ‘If this is the first bearer to be added, SeNB addition is used instead.’ in remark and ‘(10.1.2.8.1 MeNB initiated SeNB Addition)’ in reference procedure as in #12. Otherwise, it could be misunderstood that split bearer cannot be added as a first bearer to the SeNB.
	In RAN2#88, we had the following agreement (based on R2-145115): 

Direct establishment of SCG bearer and Split bearer may be performed with RRCConnectionReconfiguration not involving SCG change, i.e. no PDCP or RLC re-establishment and no reset of MAC at SCG. (this does not apply for the default bearers).  

This means you cannot directly establish the default bearer as split or SCG, it has be established as MCG bearer first. A possible clearer wording would be:

“Default bearer has to be established as MCG bearer, and cannot be offloaded before security is established”

	15
	LGE: We would suggest to use ‘bearer release’ instead of ‘bearer removal’
	Release used instead of removal.

	16
	Huawei: Both PSCell intra-cell and intra-SeNB HOs can occur in 16), if there are more than one SCells on SeNB
Ericsson: The following remark “Causes PSCell intra-cell HO; SCG can be retained during HO.” should be reformulated as “Causes SCG Change.” or as stated for Procedure 17: ”Done via SCG change, i.e. L2 reset is required for the UE.”
	Use the same wording as for 17 i.e. " Done via SCG change, i.e. L2 reset is required for the UE "

	17
	Huawei: The 3rd sentence in the remark of 17) should be covered by the 1st sentence, and is not needed.
	Third sentence removed.

	18
	Ericsson: Not needed, these procedures are overlapping with removal of SCells as discussed in procedures 8 and 9.
NEC: Partially, “removal” seems to be covered by #8 “SCG SCell removal by MeNB”. Only “addition” case will be sufficient.
LGE: ‘SCG CC’ should be ‘SCG SCell’
	Focus the case on SCG SCell addition.
SCG SCell used for clarity.

	19
	Ericsson: Not needed, these procedures are overlapping with removal of SCells as discussed in procedures 8 and 9.
Ericsson: The following remark is not needed as it applies to any procedure “RRC Signaling will still be sent via PCell only.”

NEC: this seems to be covered by #9 “SCG SCell removal by SeNB”.

LGE: ‘SCG CC’ should be ‘SCG SCell’
LGE: In remarks ‘RRC signalling will still be sent via PCell only’ could be removed because it is a commonly applied to all procedures in the Table 1.
	Case removed.


Finally, the second table did not get any support for inclusion and no longer need to be considered. The corresponding CR is provided in R2-151066 with changes highlighted in yellow.



