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1 Introduction
During the email discussion of RRC running CR, few issues are not settled completely:

issue1: multiple call of section 5.3.10.3x “DC specific DRB addition or reconfiguration”
issue2: how to capture PDCP/RLC reconfiguration/action for SCG change and HO
This paper tries to address these issues and give our view.
2 Issue1: multiple call of section 5.3.10.3x
In the current running 36.331 CR, section to do DRB reconfiguration will be called multiple times as indicated as Figure 1 below:

[image: image1.emf]RRC 

reconfiguration 

with HO

5.3.10.3 5.3.10.y1

RRC 

reconfiguration 

without HO

5.3.10.3 5.3.10.y1

5.3.10.3x

DC specific DRB 

addition or 

reconfiguration


Figure 1

The main drawback of this structure is the treatment including PDCP/RLC layer of all kind of DRB types are mixed together and multiple times call make the specification more complicated to understand. It would make specification clear if it can be written in such way that text procedure about new DRB types i.e. split bearer and SCG bearer can be put in independent section from MCG bearer. This solution can also avoid multiple call of same section.
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Figure2

In section 5.3.10.3xx there are only DRBs whose drb-Identity is only included within drb-ToAddModList but not in drb-ToAddModListSCG or there is no drb-ToAddModListSCG is included e.g. due to SCG release. One exception is for split bearer if the intention is only to do reconfiguration i.e. not to change DRB type.
	 Items
	drb-ToAddModList  (UE)
	drb-ToAddModListSCG(UE)
	drb-ToAddModList 
	drb-ToAddModListSCG
	DRB configuration

	1
	N
	N
	Y
	N
	establishment MCG bearer

	4
	N
	Y
	Y
	N
	SCG->MCG bearer or
SCG->split bearer for future

	7
	Y
	N
	Y
	N
	reconfiguration of MCG bearer

	10
	Y
	Y
	Y
	N
	reconfiguration of split bearer if bearer type is split;
or
split bearer ->MCG bearer otherwise

	11
	Y
	Y
	Y
	Y
	Reconfiguration of split bearer

	13
	N
	Y
	Y
	SCG release
	SCG->MCG bearer

	14
	Y
	Y
	Y
	SCG release
	split-MCG bearer


Table 2.1 cases for section 5.3.10.3xx
During email discussion there are 2 alternatives to identify DRB change type:

Alt1: to explicitly indicate drb-type in both drb-ToAddModList and/or ToAddModListSCG.

Alt2: to indicate implicitly by inclusive of drb-identity within corresponding drb-ToAddModList or drb-ToAddModListSCG
Alt2 works. But one of the problem is UE need to cross check legacy drb-ToAddModList  and newly introduced ToAddModListSCG . For example in order to do split reconfiguration (case 11 in table 1in Annex 1), at least drb-identity will be included within ToAddModListSCG. Since this IE is included within RRC container it should be generated by SeNB. This would mean if MeNB want to reconfigure MCG part of split bearer it also has to ask SeNB to generate the RRC container which is completely not necessary and will introduce extra delay over X2. So we support alt1. By this way UE know how to identify case 10 (and maybe case 4 for future) in the table 2.1. For case 13 and 14, drb-Type is also needed because SCG release action will be done after legacy DRB reconfiguration i.e. section 5.3.10.3.
Since drb-type is known directly within drb-ToAddModList UE doesn’t need to check whether same drb-Identity is included in ToAddModListSCG anymore. In ZTE’s paper [2] it is proposed not to use SCG change for split/SCG bearer->MCG bearer change if SeNB is not changed. One of the observations is UP action is exactly the same between SCG change and normal RRC reconfiguration on MeNB side. This would mean it is also not necessary for UE to check whether mobilityControlInfoSCG is included or not.
For case 10, drb-Type will be included within drb-ToAddModList, UE can also do reconfiguration of MCG part of split bearer without checking SCG part configuration. If network want to do reconfiguration of SCG part of split bearer then it will be done in section 5.3.10.3yy.
Proposal1: to have one section 5.3.10.3xx to treat MCG bearer (including MCG bearer addition/reconfiguration OR split/SCG bearer to MCG bearer change and reconfiguration of MCG part of split bearer) and to have another section 5.3.10.3yy to treat all the rest cases
Proposal1a: In section 5.3.10.3xx, ToAddModListSCG and mobilityControlInfoSCG need not be checked i.e. only legacy drb-ToAddModList  will be treated
3  issue2: how to capture PDCP/RLC reconfiguration/action for SCG change and HO
In current running PDCP CR, there are 3 new sections are introduced:
1, section 5.1.2.1.4 to describe the PDCP data reordering

2, section 5.9 to describe PDCP Data recovery including both trigging PDCP status report for DL and PDCP PDU retransmission for UL
3, section 5.2.2.1a to describe PDCP re-establishment for split bearer or MCG bearer whose PDCP Data reordering is running
Annex 2 summarizes all the cases to refer to these 3 new sections.
The reference to section 5.1.2.1.4 is either linked to split bearer or bearer type change i.e. split bearer to MCG bearer. But the case3 in table2 in Annex 2 is however a normal RRC reconfiguration. Whether section 5.1.2.1.4 should be referred depends on whether PDCP Data reordering is running for this MCG bearer or not. PDCP Data reordering will run for one MCG bearer if it is changed from split bearer via SCG change procedure and it will continue until next PDCP re-establishment.  If RRC need refer to section 5.1.2.1.4 explicitly then RRC need know whether PDCP Data reordering is running or not for one specific MCG bearer. It sounds not clean from modelling point of view. So the easy way is to follow current running PDCP CR i.e. to differentiate these cases in PDCP specification. PDCP layer can know the DRB type or DRB change type by normal configuration procedure between RRC and PDCP layer.  Another benefit is to avoid reference to section 5.1.2.1.2 for MCG bearer without PDCP Data reordering. 
Similar issue also occur to reference of section 5.2.2.1a. Due to same reason it is not necessary to refer to section 5.2.2.1a in RRC specification.

Proposal2: RRC need not know whether PDCP Data reordering is running or not for one specific MCG bearer

Proposal2a: section 5.1.2.1.4 and section 5.2.2.1a need not be explicitly referred in RRC specification

Section 5.9 is only related to SCG change so it is not difficult to refer in RRC specification and only two cases i.e. split to MCG bearer or split to split bearer will be involved. 
Proposal3: section 5.9 should be explicitly referred in RRC specification

4 Conclusion:

Proposal1: to have one section 5.3.10.3xx to treat MCG bearer (including MCG bearer addition/reconfiguration OR split/SCG bearer to MCG bearer change and reconfiguration of MCG part of split bearer) and to have another section 5.3.10.3yy to treat all the rest cases
Proposal1a: In section 5.3.10.3xx, ToAddModListSCG and mobilityControlInfoSCG need not be checked i.e. only legacy drb-ToAddModList  will be treated
Proposal2: RRC need not know whether PDCP Data reordering is running or not for one specific MCG bearer

Proposal2a: section 5.1.2.1.4 and section 5.2.2.1a need not be explicitly referred in RRC specification

Proposal3: section 5.9 should be explicitly referred in RRC specification
Text proposal is provided in [3][4]
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6 Annex1
	Items
	drb-ToAddModList  (UE)
	drb-ToAddModListSCG(UE)
	drb-ToAddModList 
	drb-ToAddModListSCG
	DRB configuration

	1
	N
	N
	Y
	N
	establishment MCG bearer

	2
	N
	N
	Y
	Y
	establishment split bearer

	3
	N
	N
	N
	Y
	establishment SCG bearer

	4
	N
	Y
	Y
	N
	SCG->MCG bearer or
SCG->split bearer for future

	5
	N
	Y
	Y
	Y
	N/A (or SCG to split for future)

	6
	N
	Y
	N
	Y
	reconfiguration of SCG bearer

	7
	Y
	N
	Y
	N
	reconfiguration of MCG bearer

	8
	Y
	N
	Y
	Y
	MCG->split bearer

	9
	Y
	N
	N
	Y
	MCG->SCG bear, if bearer type is SCG bearer
otherwise MCG->split bearer, if bearer type is split bearer

	10
	Y
	Y
	Y
	N
	reconfiguration of split bearer if bearer type is split;
or
split bearer ->MCG bearer otherwise

	11
	Y
	Y
	Y
	Y
	reconfiguration of split bearer

	12
	Y
	Y
	N
	Y
	reconfiguration of split bearer or
split->SCG for future

	13
	N
	Y
	Y
	SCG release
	SCG->MCG bearer

	14
	Y
	Y
	Y
	SCG release
	split-MCG bearer


Table 1

Note: drb-ToAddModList  (UE) and drb-ToAddModListSCG(UE) means UE’s current configuration while drb-ToAddModList and drb-ToAddModListSCG means received RRC configuration
7 Annex2
	cases
	PDCP operation before reconfiguration
	Bearer type after reconfiguration
	PDCP re-establishment
	Procedure
	DL
	UL

	1
	MCG/SCG(5.1.2.1.2)
	MCG/SCG
	No
	Normal recfg
	Follow Split operation (5.1.2.1.2)
	No action

	2
	MCG(5.1.2.1.2)
	Split bearer
	No
	SCG change
	Follow Split operation (5.1.2.1.4)
	No action

	3
	MCG(5.1.2.1.4)
	MCG
	No
	Normal recfg
	Follow Split operation (5.1.2.1.4)
	No action

	4
	MCG (5.1.2.1.4)
	Split bearer
	No
	SCG change
	Follow Split operation (5.1.2.1.4)
	No action

	5
	Split operation (5.1.2.1.4)
	MCG
	No
	SCG change
	New PDCP Data recovery  (5.9)
Follow Split operation (5.1.2.1.4)
	PDCP Data recovery (5.9)

	6
	Split operation (5.1.2.1.4)
	Split bearer
	No
	SCG change
	New PDCP Data recovery (5.9)
Follow Split operation (5.1.2.1.4)
	PDCP Data recovery (5.9)

	7
	Non-split operation (5.1.2.1.2)
	Non-split operation
	Yes
	HO or SCG change
	Non-split re-establishment (5.2.2.1)
Follow Non-split operation (5.1.2.1.2)
	Legacy UL retx (5.2.1.1)
Legacy PDCP status report (5.3.1)

	8
	MCG (5.1.2.1.2)
	Split bearer
	Yes
	HO
	Non-split re-establishment (5.2.2.1)
Follow Split operation (5.1.2.1.4)
	Legacy UL retx (5.2.1.1)
Legacy PDCP status report (5.3.1)

	9
	MCG (5.1.2.1.4)
	Non-split bearer
	yes
	HO or SCG change
	Split re-establishment (5.2.2.1a)
Follow Non-split operation (5.1.2.1.2)
	Legacy UL retx (5.2.1.1)
Legacy PDCP status report (5.3.1)

	10
	MCG(5.1.2.1.4)
	Split bearer
	yes
	HO
	Split re-establishment (5.2.2.1a)
Follow Non-split operation (5.1.2.1.4)
	Legacy UL retx (5.2.1.1)
Legacy PDCP status report (5.3.1)

	11
	Split operation (5.1.2.1.4)
	MCG
	Yes
	HO
	Split re-establishment (5.2.2.1a)
Follow Non-split operation (5.1.2.1.2)
	Legacy UL retx (5.2.1.1)
Legacy PDCP status report (5.3.1)

	12
	Split operation (5.1.2.1.4)
	Split bearer
	Yes
	HO
	Split re-establishment (5.2.2.1a)
Follow Split operation (5.1.2.1.4)
	Legacy UL retx (5.2.1.1)
Legacy PDCP status report (5.3.1)


Table 2
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