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1. Introduction
Bearer type change was discussed in the past several meetings. In last meeting, we have a consensus on discussing more on how to support the bearer type change from SCG bearer to SCG Split, which is the most valuable use case due to the introduction of SCG Split bearer.   
This paper is to investigate more on this use case and the corresponding proposals and CRs are also provided. 
2. Discussion
2.1 RAN2 Status on bearer type change
The following agreements were achieved in the past RAN2 meetings: 
RAN2# 99
Agreements for EN-DC
1:	If Bearer type change happens through handover procedure then for MCG bearer, split bearer and SCG bearer, MCG/SCG PDCP/RLC should be re-established and MCG/SCG MAC should be reset.
2:	If Bearer type change happens through SN change procedure then SCG PDCP /RLC               should be re-established, SCG MAC should be reset.
3a: EN-DC operation should support the one step (direct) bearer type change between MCG to/from MCG split bearer without using the handover procedure.
3b: EN-DC operation should support the one step (direct) bearer type change between SCG to/from SCG split bearer without using the handover procedure or SN change procedure.

Agreements for all architecture options 
1: The direct change between SCG bearer and unified split bearer should be supported.

RAN2# 99bis

Agreements
1:  	The bearer type change between MCG split bearer and SCG split bearer is supported.
2:	PDCP version change for DRB shall only be performed via handover procedure.
3:	MCG bearer cannot be directly changed to other bearer type if LTE PDCP version is used for MCG bearer, i.e. the network has to use handover to change PDCP version of MCG bearer to NR PDCP and then do bearer type change from MCG bearer to other bearers.
4	RAN2 confirm Table 1 for the case when both MCG key and SCG key are changed.
5	RAN2 confirm that Table 2 correctly represents the previous agreements on L2 handling for different bearer type change upon S-KgNB security key change
6	For physical parameter reconfiguration of SCell or release/addition of some of SCell(s), this could be a reconfiguration procedure without PDCP/RLC impact and without MAC reset
7	LTE RLC is re-established first and then released for the bearer type change from MCG bearer to SCG bearer, and split bearer to SCG bearer 
8	L2 handling for Bearer type change with and without security key change indicated in Table 4 is confirmed (apart from aspects related to offline discussion #14). The table doesn’t consider the case that PDCP SN length is changed.
9	Capture table 4 as informative text in Annex of TS37.340;

Table 4 in [4]: Bearer type change with and without security key change (alternative representation, source: Ericsson)
	Bearer type change from row
to 
col
	MCG 
	Split  
	SCG

	
	no key change
	with key change
(KeNB<->S-KeNB)
	no key change
	with key change
(KeNB<->S-KeNB)
	no key change
	with key change
(KeNB<->S-KeNB)

	MCG
	N/A
	See HO
	PDCP: Reconfigure
MCG RLC: No action
MCG MAC: No action
SCG RLC: Establish
SCG MAC: Reconfigure
	PDCP: Re-establish
MCG RLC: Re-establish
MCG MAC: See Note
SCG RLC: Establish
SCG MAC: Reconfigure
	PDCP: Recovery
MCG RLC: Re-est.+release
MCG MAC: Reconfigure
SCG RLC: Establish
SCG MAC: Reconfigure
	PDCP: Re-establish
MCG RLC: Re-est.+release
MCG MAC: Reconfigure
SCG RLC: Establish
SCG MAC: Reconfigure

	Split
	PDCP: Recovery
MCG RLC: No action
MCG MAC: No action
SCG RLC: Release
SCG MAC: Reconfigure
	PDCP: 
Re-establish
MCG RLC: Re-establish
MCG MAC: See Note
SCG RLC: release
SCG MAC: Reconfigure
	N/A
	See HO
	PDCP: Recovery
MCG RLC: Re-est.+release
MCG MAC: Reconfigure
SCG RLC: 
No action
SCG MAC: 
No action
	PDCP: Re-establish
MCG RLC: Re-est.+release
MCG MAC: Reconfigure
SCG RLC: 
Re-establish
SCG MAC: 
See Note

	SCG
	PDCP: Recovery
MCG RLC: Establish
MCG MAC: Reconfigure
SCG RLC: Release
SCG MAC: Reconfigure
	PDCP: Re-establish
MCG RLC: Establish
MCG MAC: Reconfigure
SCG RLC: Release
SCG MAC: Reconfigure
	PDCP: Reconfigure
MCG RLC: Establish
MCG MAC: Reconfigure
SCG RLC: No action
SCG MAC: No action
	PDCP: Re-establish
MCG RLC: Establish
MCG MAC: Reconfigure
SCG RLC: Re-establish
SCG MAC: 
See Note
	N/A
	See SN change



The following observations can be obtained from the agreements above in RAN2. 
Observation 1) RAN2 agreed to support all the options of bearer type change in the table above.
Observation 2) RAN2 also agreed that EN-DC operation should support the one step (direct) bearer type change between SCG to/from SCG split bearer without using the handover procedure or SN change procedure
    - One step direct bearer type change means: release and addition in one step

2.2 Solutions on support of bearer type change from SCG to SCG Split bearer in EN-DC
It is well known that the main reasons for which we introduce SCG Split bearer are as follows:  
a. the SgNB is overloaded, MCG leg is needed
b. the link in SgNB is in deep fade, MCG leg is needed 
So if the situation above happens, network signalling should support the bearer type change from SCG bearer to SCG split bearer. Two solutions are possible: 
· Solution 1 (legacy scheme as in Rel-12 DC, passive solution): SN triggers the SCG bearer release, then MN decides to add a new SCG split bearer
· Solution 2 (Proactive solution): SN triggers the request of adding a SCG split bearer, MN makes a final decision on whether to accept the request or not. 
From high level point of view, solution 1 follows the principle of legacy Rel-12 DC, a passive solution, in which the SN node can only propose to release the SCG bearer even in the situation a) and b) above, in which basically the SN node just needs to offload partial of the data packets to MCG leg temporarily. The SgNB is the best node to know exactly the situation of itself. In this solution, the MN may not trigger the bearer type change into SCG split, for example, it may change it into MCG bearer since MN has no exact information of the SN situation. 
On the other hand, solution 2 is a little bit enhanced. The SN may proactively request of changing the SCG bearer into a SCG split bearer based on the information available in its side. Of course, the final decision is done by MN. For realizing this, no additional signaling is needed. Only some IEs are added into the existing procedures. 
[bookmark: _GoBack]Proposal 1) to adopt solution 2 (proactive solution) for EN-DC for more efficient bearer type change from SCG bearer to SCG Split bearer.  
Proposal 2) to adopt the stage 2 and stage 3 change for solution 2. 

2.3 Option 7: support of bearer type change from SCG to SCG Split bearer
In last meeting, there were proposals and comments to consider the bearer type change in option 7 family, in which per flow level offloading is allowed. 
In some situation, partial flows of a certain PDU session on the SCG side have to be taken back to MCG as either a MCG bearer, or the anchor point is still on SCG side but MCG leg is needed. Therefore, it should be allowed for the Secondary Node to modify the PDU sessions anchored on SCG side, which involves the bearer type change from SCG bearer to SCG Split bearer/MCG bearer for partial of flows of a certain PDU session. In this situation, the release solution a) seems to be a hard decision based scheme, which is not good from both signaling and user experience point views. 
The view above is aligned with the RAN2 agreement (RAN2# 99) given as follows: 
	1. SN can request to move a QoS flow(s) from SN to MN. MN can accept or drop the moved flow (but cannot reject the move);
2. QoS flow level offloading between the MN and SN is supported in NR



Therefore, from option 7, flow level point of view, solution 2) is also better than solution 1). 
Proposal 3) Solution 2 (proactive solution) is better than solution 1) for option 7 to enable flow level modification of a PDU session.

3. Conclusion
In this contribution, further discussion on the bearer type change between SCG bearer and SCG Split bearer was investigated. The following proposals are suggested to RAN3:
Proposal 1) to adopt solution 2 (proactive solution) for EN-DC for more efficient bearer type change from SCG bearer to SCG Split bearer.  
Proposal 2) to adopt the stage 2 and stage 3 change for solution 2. 
Proposal 3) Solution 2 (proactive solution) is better than solution 1) for option 7 to enable flow level modification of a PDU session. 
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************************* First change, the unchange text is skipped********************************

[bookmark: _Toc462752999]8.X.6	SgNB initiated SgNB Modification 
[bookmark: _Toc462753000]8.X.6.1	General
This procedure is used by the SgNB to modify the UE context in the SgNB.
The procedure uses UE-associated signalling.
[bookmark: _Toc462753001]8.X.6.2	Successful Operation


Figure 8.X.6.2-1: SgNB initiated SgNB Modification, successful operation.
The SgNB initiates the procedure by sending the SGNB MODIFICATION REQUIRED message to the MeNB. When the SgNB sends the SGNB MODIFICATION REQUIRED message, it shall start the timer TDCoverall. 
The SGNB MODIFICATION REQUIRED message may contain
-	the SgNB to MeNB Container IE.
-	E-RABs to be released within the E-RABs To Be Released Item IE;
-	E-RABs to be modified within the E-RABs To Be Modified Item IE;
-	the SCG Change Indication IE;.
-	E-RABs to be changed within the E-RABs To Be Changed Item IE.
If the MeNB is able to perform the change requested by the SgNB, the MeNB shall send the SGNB MODIFICATION CONFIRM message to the SgNB. The SGNB MODIFICATION CONFIRM message may contain the MeNB to SgNB Container IE.
If the E-RABs To Be Changed Item IE is included in the SGNB MODIFICATION REQUIRED message, the MeNB shall act as specified in TS 37.340 [15].
Upon reception of the SGNB MODIFICATION CONFIRM message the SgNB shall stop the timer TDCoverall.
Interaction with the MeNB initiated SgNB Modification Preparation procedure:
If applicable, as specified in TS 37.340 [15], the SgNB may receive, after having initiated the SgNB initiated SgNB Modification procedure, the SGNB MODIFICATION REQUEST message including the DL Forwarding GTP Tunnel Endpoint IE and the UL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released List IE.
If applicable, as specified in TS 37.340 [15], the SgNB may receive, after having initiated the SgNB initiated SgNB Modification procedure, the SGNB MODIFICATION REQUEST message including the SgNB Security Key IE within the UE Context Information IE.
If the SgNB has initiated the SgNB initiated SgNB Modification procedure with the SGNB MODIFICATION REQUIRED message including the E-RABs To Be Released Item IE, it may receive the SGNB MODIFICATION REQUEST message, upon which the SgNB shall provide respective information in the SgNB to MeNB Container IE within the SGNB MODIFICATION REQUEST ACKNOWLEDGMENT message, as specified in TS 37.340 [15].

************************* Next change, the unchange text is skipped********************************

[bookmark: _Toc462753068]9.1.X.8	SGNB MODIFICATION REQUIRED
This message is sent by the SgNB to the MeNB to request the modification of SgNB resources for a specific UE.
Direction: SgNB  MeNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the MeNB
	YES
	reject

	SgNB UE X2AP ID
	M
	
	gNB UE X2AP ID
9.2.XX
	Allocated at the SgNB
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	SCG Change Indication
	O
	
	9.2.73
	
	YES
	ignore

	E-RABs To Be Released List
	
	0..1
	
	
	YES
	ignore

	>E-RABs To Be Released Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>Cause
	M
	
	9.2.6
	
	–
	–

	SgNB to MeNB Container
	O
	
	OCTET STRING
	Includes the NR RRCConnectionReconfiguration message (NR RRC message name is FFS) as defined in TS 38.331 [xx].
	YES
	ignore

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated at the MeNB
	YES
	reject

	SgNB UE X2AP ID Extension
	O
	
	Extended gNB UE X2AP ID
9.2.XY
	Allocated at the SgNB
	YES
	reject

	E-RABs To Be Modified List
	
	0..1
	
	
	YES
	ignore

	>E-RABs To Be Modified Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>CHOICE Bearer Option
	M
	
	
	
	
	

	>>>SCG Split Bearer
	
	
	
	
	
	

	>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>E-RAB Level QoS Parameters
	O
	
	9.2.9
	Includes necessary QoS parameters for the MCG part
	–
	–

	E-RABs To Be Changed List
	
	0..1
	
	
	YES
	ignore

	>E-RABs To Be Changed Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>SgNB GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	SgNB endpoint of the X2 transport bearer. For delivery of UL PDUs.
	–
	–



	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256
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