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1. Introduction 
It was agreed in RAN2#95 to study the SCG bearer for LTE-NR interworking based on following agreements:
Agreements

1
SCG bearer for LTE-NR interworking with EPC as CN will be studied. Final decision on support of SCG bearer will be made after more details of the impact of Next Gen Core to PDCP have been studied. 

2
RAN2 understand that the C plane latency requirement from the RAN requirements TR does not have to be met for the LTE-NR interworking case.

FFS what are the U plane latency requirements for LTE-NR interworking case.

RANP#73 endorsed RP-161915 whereby interworking with EPC will be supported (architecture option 3a). 
Further it was also agreed to study the SCG Split bearer based on following agreement:
	=>
Study the new bearer type to split the bearer while setting the U-plane termination point in SeNB


Dual connectivity involved three different types of bearers; MCG bearer, Split bearer, and SCG bearer. Mobility and bearer type change involving these different types of bearers was discussed extensively for DC and an umbrella procedure called “SCG change” was introduced. In this contribution we propose to re-use SCG change procedure for bearers involving SCG bearer and SCG Split bearer as a baseline.

2. Discussion

2.1 SCG bearer

Due to RANP#73 endorsed way forward in RP-161915, it is clear that NR eNB can connect to EPC for U-Plane:
	· It is affirmed that there is strong industry interest in completing the NSA version of the NR specifications on the basis of architecture Option 3/3a by TBD (between Dec 2017 and March 2018)
· The stage 3 freeze for Non-Standalone (NSA) higher layers will include support for Architecture Option 3/3a
· It is also affirmed that there is a strong industry interest in completing the Standalone (SA) option 2 and option 4/4a/5/7/7a by the agreed deadline of June 2018
· Work on the NSA version shall not delay completion of the SA version



Figure below shows architecture option 3/3a from SA2 TR:

[image: image1.emf] 

LTE Uu  

LTE Uu  

UE  

EPC  

EPC NAS Signalling  

S1 - MME  

S1 - U  

eNB  

NR  Node  

UE  

EPC  

EPC NAS Signalling  

S1 - MME  

S1 - U  

S1 - U  

(3)   (3a)  

eNB  

NR  Node  


RAN2 already agreed to study SCG bearer interworking with EPC as CN in the last meeting. But the final decision for supporting SCG bearer depends on the impacts to PDCP layer due to new Core. For the ease of discussion we can separate the two issues. With EPC as CN, we can conclude that NR-PDCP, baseline of LTE PDCP, can connect to EPC like in DC: 
Proposal 1: RAN2 to confirm that SCG Bearer can be supported for architecture option 3a assuming LTE-PDCP as baseline for NR-PDCP. However, further enhancements to NR-PDCP are not ruled out. 
2.2 SCG Change
SCG change procedure for dual connectivity in 36.300 is 

	10.1.2.8.6
SCG change

"SCG change" refers to a synchronous SCG reconfiguration procedure towards the UE involving random access on PSCell. This procedure is used to establish SCG, and can be used to reconfigure the SCG configuration. During SCG change, MAC configured for SCG is reset and RLC configured for SCG is re-established regardless of the bearer type(s) established on SCG. For SCG bearer, PDCP configured for SCG is re-established. In case of reconfiguration from split to MCG bearer, RLC configured for SCG is released. During SCG change, S-KeNB key is refreshed. To perform SCG change within the same SeNB, the SeNB Modification procedure as described in section 10.1.2.8.2 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 change of SeNB as described in section 10.1.2.8.4 is used.


This umbrella procedure is used in many scenarios and Table M.2-1 in Annex of 36.300 provides further details on different network actions and use of SCG Change procedure. SCG change procedure is used in following:
· Intra-PCell Handover

· Intra-PSCell SCG Change

· Intra-MeNB Handover
· Intra-SeNB SCG Change
· Inter-SeNB SCG Change
· MCG to SCG bearer type change (and vice versa)

· MCG to Split Bearer Change (and vice versa)

SCG bearer for DC is shown below and the protocol architecture is assumed to remain the same for tight interworking:
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There are some user plane enhancements under discussion but these should still allow SCG change procedure to be used as baseline. So, we propose that: 

Proposal 2: SCG change is used as baseline procedure for mobility, bearer type change, and S-KeNB refresh involving the SCG bearer.
SCG split bearer

Figure below shows a deployment showing SCG Split bearer and for simplicity only PCell and PSCell are shown.
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Based on the similar understanding, it is worth considering the SCG change procedure for SCG split bearer as well. One issue will be that currently SCG change procedure is centric to SCG side of the resources. However, Split SCG bearer will have resources on the MCG side as well. However, SCG Change procedure can still be used as baseline and further enhancements can be discussed further. 
Proposal 3: SCG change is used as baseline for mobility, bearer type change, and S-KeNB refresh involving SCG split bearer. 
3. Conclusion
We propose RAN2 to discuss and agree on following proposals:

Proposal 1: RAN2 to confirm that SCG Bearer can be supported for architecture option 3a assuming LTE-PDCP as baseline for NR-PDCP. However, further enhancements to NR-PDCP are not ruled out.
Proposal 2: SCG change is used as baseline procedure for mobility, bearer type change, and S-KeNB refresh involving the SCG bearer.

Proposal 3: SCG change is used as baseline for mobility, bearer type change, and S-KeNB refresh involving SCG split bearer.
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Annex:

SCG Change procedure for dual connectivity
	#
	Network Action
	Corresponding subclause
	Remarks

	1
	Intra-PCell Handover
	10.1.2.8.2.1 Intra-MeNB handover involving SCG change
	Causes also intra-PSCell Change or Intra-SeNB Change.

Also used for KeNB refresh.

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

	2
	Intra-PSCell SCG Change
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)

10.1.2.8.2 SeNB Modification (SeNB initiated SeNB Modification)
	Also used for S-KeNB refresh.

Does not require intra-PCell Handover.

	3
	Intra-MeNB Handover
	10.1.2.8.2.1 Intra-MeNB handover involving SCG change
	Causes also intra-PSCell Change or Intra-SeNB Change.

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

	4
	Intra-SeNB SCG Change
	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 intra-PCell Handover.

	5
	Inter-MeNB Handover
	10.1.2.8.5 MeNB to eNB Change
10.1.2.8.7 eNB to MeNB change

10.1.2.8.8 Inter-MeNB handover without SeNB change
	Done via Handover like in Rel-8; Involves SCG release, or intra SeNB Change or inter-SeNB Change.

	6
	Inter-SeNB SCG Change
	10.1.2.8.4 Change of SeNB
	Requires SCG change.

	7
	SCG addition by MeNB
	10.1.2.8.1 SeNB Addition

10.1.2.8.7 eNB to MeNB change
	Only the MeNB can request an SCG to be added.

	8
	SCG SCell addition by MeNB
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)


	Only the MeNB can request to add SCells to the SCG.If the SeNB wants to use the new SCell as PSCell it needs to initiate an SeNB modification.

	9
	Non-last SCG SCell release by MeNB
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)
	For requesting the release of the last SCG SCell i.e. PSCell, the MeNB has to request SCG release instead.

	10
	Non-last SCG SCell release by SeNB
	10.1.2.8.2 SeNB Modification (SeNB initiated SeNB Modification)
	For requesting the release of the last SCG SCell i.e. PSCell, the SeNB has to request SCG release instead.

The SeNB can request to release the PSCell only if it also chooses a new PSCell.

	11
	SCG release by MeNB
	10.1.2.8.3 SeNB Release (MeNB initiated SeNB Release)
	The MeNB can always request the release of the SCG and the SeNB has to comply.

	12
	SCG release by SeNB
	10.1.2.8.3 SeNB Release (SeNB initiated SeNB Release)
	The SeNB can always request the release of the SCG and the MeNB has to comply

	13
	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)
	If this is the first bearer to be added in the SeNB, SCG addition is used instead.

	14
	SCG bearer release
	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 the MeNB and the SeNB, but the SeNB cannot request to release the last SCG bearer if that would result in no bearers in SeNB - SCG release should be used instead.

The SeNB cannot initiate the release of an SCG bearer and make changes to SCG-Config at the same time e.g. change the configuration of the physical layer.

	15
	Split bearer addition by MeNB
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)
	

	16
	Split bearer release
	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 the MeNB and the SeNB, but the SeNB cannot request to release the last split bearer if that would result in no bearers in SeNB - SCG release should be used instead.

The SeNB cannot initiate the release of an SCG bearer and make changes to SCG-Config at the same time e.g. change the configuration of the physical layer.

	17
	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 the MeNB or the SeNB can request to release an SCG bearer.

Done via SCG change, i.e. L2 reset is required for the UE.

The SeNB can only request change from SCG to MCG by requesting release of SCG bearer.

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

	18
	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)
	The SeNB 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.

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