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1. Introduction
In RAN2#118 e-meeting, one issue about the sn-fieldlength change is raised as following:
R2-2205406	CR on 38.331 for sn-FieldLength	ZTE Corporation,Sanechips	CR	Rel-15	38.331	15.17.0	3079	-	F	NR_newRAT-Core
R2-2205407	CR on 38.331 for sn-FieldLength	ZTE Corporation,Sanechips	CR	Rel-16	38.331	16.8.0	3080	-	A	NR_newRAT-Core

· Huawei think this case should be considered release of a bearer + setup of a bearer. Apple agrees with Huawei. 
· LGE think this is unclear.
· Nokia think we need to make the scenario clear. Nokia think that the network may need to do a reconfig with synch. 
· ZTE think reestablishment is not reconfig with synch, ZTE think this issue applies to other scenarios.
· Ericsson would like to stick with the scenario the CR is describing. Ericsson assumes that the network suspend and resumes the DRB. 
· ZTE think that bearer type change normally doesn’t require reconfig with synch. 
· Chair wonder why reconfig with synch cannot be done, when MN doesn’t know. ZTE think reconfig with synch is not desirable due to additional RACH. 
· Huawei think we can do DRB release and add. Think if we address the general case, can we then do this by release/add RLC bearer, can postpone. OPPO agrees to postpone. 
· Both Postponed 
The issue is mainly caused by the restriction present in the field description of the sn-fieldLength:
	sn-FieldLength
Indicates the RLC SN field size, see TS 38.322 [4], in bits. Value size6 means 6 bits, value size12 means 12 bits, value size18 means 18 bits. The value of sn-FieldLength for a DRB/multicast MRB shall be changed only using reconfiguration with sync. The network configures only value size12 in SN-FieldLengthAM for SRB. 


Unfortunately, this kind of restriction may cause bearer type change defined in 37.340 not even working. This paper is to analysis the issue in detail and discuss the alternative on the table according to the advice from other companies.  
2. [bookmark: _Toc12718547]Discussion
In DC structure, the bearer type change is supported for change the SCG bearer to MCG bearer or MCG bearer to SCG bearer, it is usually used for the case that the radio environment of one cell group is not ideal for a radio bearer transmission and/or some specific cases (e.g. SCG release, RRC re-establishment). For implementing the bearer type change, TS 37.340 have given out the L2 actions for each bearer type change case as below：
Table A-1: L2 handling for bearer type change with and without a security key change due to a change of the termination point.
	Bearer type change from row
to col
	MCG
	Split
	SCG

	
	no change of termination point
(no key change)
	change of termination point
(key change)
	no change of termination point
(no key change)
	change of termination point
(key change)
	no change of termination point
(no key
change)
	change of termination point
(key change)

	MCG
	N/A
	PDCP:
Re-establish
MCG RLC:
See Note 1
MCG MAC:
See Note 1
SCG RLC:
No action
SCG MAC:
No action
	PDCP: Reconfigure
MCG RLC: No action
MCG MAC: No action
SCG RLC: Establish
SCG MAC: Reconfigure
	PDCP:
Re-establish
MCG RLC:
See Note 1
MCG MAC:
See Note 1
SCG RLC:
Establish
SCG MAC:
Reconfigure
	PDCP:
Recovery
MCG RLC:
See Note 3
MCG MAC:
Reconfigure
SCG RLC:
Establish
SCG MAC:
Reconfigure
	PDCP:
Re-establish
MCG RLC:
See Note 3
MCG MAC:
Reconfigure
SCG RLC:
Establish
SCG MAC:
Reconfigure

	Split
	PDCP:
Recovery
MCG RLC:
No action
MCG MAC:
No action
SCG RLC:
See Note 4
SCG MAC:
Reconfigure
	PDCP: 
Re-establish
MCG RLC: See Note 1
MCG MAC: See Note 1
SCG RLC: See Note 4
SCG MAC: Reconfigure
	N/A
	PDCP:
Re-establish
MCG RLC:
See Note 1
MCG MAC:
See Note 1
SCG RLC: 
See Note 1
SCG MAC: 
See Note 1
	PDCP: Recovery
MCG RLC:
See Note 3
MCG MAC:
Reconfigure
SCG RLC: 
No action
SCG MAC:
No action
	PDCP:
Re-establish
MCG RLC:
See Note 3
MCG MAC:
Reconfigure
SCG RLC: 
See Note 1
SCG MAC: 
See Note 1

	SCG
	PDCP:
Recovery
MCG RLC: Establish
MCG MAC: Reconfigure
SCG RLC: See Note 4
SCG MAC: Reconfigure
	PDCP:
Re-establish
MCG RLC:
Establish
MCG MAC:
Reconfigure
SCG RLC:
See Note 4
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:
See Note 1
SCG MAC: 
See Note 1
	N/A
	PDCP:
Re-establish
MCG RLC:
No action
MCG MAC:
No action
SCG RLC:
See Note 1
SCG MAC:
See Note 1



NOTE 3:	For EN-DC and NGEN-DC: Re-establishment and release. For NE-DC and NR-DC: Release.
NOTE 4:	For NE-DC: Re-establishment and release. For EN-DC, NGEN-DC and NR-DC: Release.
According to above table, for the bearer type change from MCG to SCG, the SCG need to establish a new RLC entity while the MCG need to release the original RLC entity. For the bearer type change from SCG to MCG, the MCG need to establish a new RLC entity while the SCG need to release the original RLC entity.
Observation 1: According to the L2 action of the bearer type change defined in the TS 37.340, the RLC entity of a DRB shall be released in one node and newly established in the other node for bearer type change case (MCG to SCG, or SCG to MCG).
To establish a RLC entity of an existing DRB for a UE, the sn-fieldLength shall be mandatory to be included in the RLC-Config. However, there is a restriction that indicates as yellow highlighted: 
	sn-FieldLength
Indicates the RLC SN field size, see TS 38.322 [4], in bits. Value size6 means 6 bits, value size12 means 12 bits, value size18 means 18 bits. The value of sn-FieldLength for a DRB/multicast MRB shall be changed only using reconfiguration with sync. The network configures only value size12 in SN-FieldLengthAM for SRB. 


The yellow highlighted restriction indicates that, in the whole life cycle of a DRB, the sn-fieldlength value of the DRB can not be changed until the reconfiguration with sync. That means, for one DRB of bearer type change(e.g. from MCG to SCG, or from SCG to MCG), the sn-fieldlength values for the DRB shall be kept before and after bearer type change. However, one node is not able to obtain original value of sn-fieldlength of the released RLC entity from the other node due to the lack of sn-FieldLength information in inter-node RRC messages, and hence this node have no idea about the value of sn-fieldlenth for establishing the new RLC entity for this DRB, it will result that L2 action in the bearer type change defined in TS 37.340 cannot be implemented due to such restriction.
Observation 2: Given the lack of the sn-Fieldlength information of DRBs in the inter-node RRC message, the L2 action to the bearer type change defined in TS 37.340 can not be implemented due to the restriction of ‘The value of sn-FieldLength for a DRB/multicast MRB shall be changed only using reconfiguration with sync’
To perform bearer type change, there are three solutions on the table according to the discussion in RAN2#118 e-meeting:
· Option 1: Implement the bearer type change via reconfigurationwithSynch or bearer add/release
· Option 2: Loose the restriction of the sn-fieldlength change defined in TS 38.331.[1]
· Option 3: Include the information element sn-fieldlength in the inter-node message.
In option 1, it is relying on some kind of NW implementation for reaching the target of the bearer type change and it is not in accordance with the L2 action to the bearer type change defined in TS37.340. One implementation is that the NW shall send the reconfigurationwithsync to reach the target of bearer type change in case the sn-fieldlength for the DRB may be changed from the L2 actions to the bearer type change. However, in TS 37.340, it is specified the reconfiguration with sync is not mandatory in the procedure of bearer type change, see below:
---------------------------- From TS 37.340 -----------------------------------------------
8.3	Bearer type change
/ *omit for short* /
-	one step (direct) bearer type change between MN terminated bearer types without using the handover procedure is supported;
-	one step (direct) bearer type change between SN terminated bearer types without using the handover or SN change procedure is supported;
-	one step (direct) bearer type change from/to MN terminated bearer to/from SN terminated bearer without using the handover procedure is supported;
NOTE 1:	In this clause the term "handover" refers to an E-UTRA handover or to an NR synchronous reconfiguration not necessarily implying a P(S)Cell change with or without security key change.
---------------------------- From TS 37.340 --------------------------------------------------
In addition, the reconfiguration with sync need UE reset MAC entity and perform RACH procedure, it will cause the UP data interruption due to MAC reset (e.g. TA value for all TAG would be considered as expired), let along performing a RACH procedure having a risk of RACH failure. 
Another implementation for NW to reach the target of the bearer type change is via bearer release/addition. It literally works but it also claims that the L2 action to the bearer type change (e.g. SCG to MCG, MCG to SCG) defined in TS 37.340 is a dummy action. So if we go for the option 1 which is relying on the NW implementation, the L2 action to the bearer type change and relationship between reconfiguration with sync and the bearer type change shall be modified, a CR for 37.340 is needed.  
In option 2, there are two ways, one is to totally remove the restriction sentence, that means, bearer type change between MCG and SCG will never be restricted, and of course, It is up to NW implementation to guarantee that no confusing/error will be caused for a RLC entity at UE side (e.g. there are RLC PDUs with different SN length in the buffer) when sn-fieldlength for a DRB is changed. A CR for 38.331 is needed.
The other way is as [1], Considering the sn-fieldlength for one DRB may be changed during the release the associated RLC entity in one node and establish another associated RLC entity in the other node, the range of the restriction can be narrowed down from the DRB level to RLC entity level, such as ‘ the value of sn-fieldlength of a RLC entity for a DRB shall be changed only using reconfiguration with sync’ With which, the value of the sn-fieldlength of the new established RLC entity can be set with any value no matter what the original value of the released RLC entity is. A CR for 38.331 is needed.
In option 3, considering another reason for this issue is due to lack of information of sn-fieldlength in the inter-node message, introducing of the sn-fieldlength in the inter-node message is another direct way. With this option, one node can establish a new RLC entity for a DRB with the same value of the sn-fieldlength of released RLC entity in the other node when implementing the L2 actions to the bearer type change. For this option, apart from one CR for 38.331, we may need send an LS to RAN3 since the inter-node message modification have RAN3 impact.
According to the analysis of above three options, the first option is a compromise way for NW to reach the target of the bearer type change, but the bearer type change specified in TS 37.340 shall be modified accordingly. The second option is just to narrow down or remove the restriction which need some modification of TS38.331. The third option shall not only introduce new information elements in the TS 38.331 but also have an impact on RAN3. Compare those three options, option 2 is simpler and able to keep the L2 action to bearer type change specified in TS 37.340, consider there are two alternatives in option 2 (i.e. remove or narrow down), we have no strong view about these two alternatives of option 2. So we propose:
Proposal 1: For allowing NW to perform the bearer type change between MCG and SCG, the restriction of the sn-FieldLength can be loosen in either of below two ways:
· 1: Narrowing down the range of restriction of the sn-filedlength change from DRB level to RLC level such as ‘the value of sn-fieldlength of a RLC entity for a DRB shall be changed only using reconfiguration with sync’.
· 2: Remove the restriction sentence ‘the value of sn-fieldlength for a DRB shall be changed only using reconfiguration with sync’ in the field description of sn-FieldLength
For the case that multicast MRB introduced in R17, the restriction of sn-FieldLength change for multicast MRB is directly inherited from DRB case. Although the multicast MRB is only MCG bearer and bearer type change is never going to happen, it is good to keep DRB and multiple MRB aligned with each other on the sn-FieldLength change.
Proposal 2: Keep DRB and multiple MRB aligned on the sn-FieldLength change.
For understanding easily, the CR is provided in R2-2208550, R2-2208551, R2-2208552 for different versions.
3. Conclusion and proposals 
In this contribution, we discussed the sn-fieldlength change in the case of bearer type change with the following observations and proposals:
Observation 1: According to the L2 action of the bearer type change defined in the TS 37.340, the RLC entity of a DRB shall be released in one node and newly established in the other node.
Observation 2: Given the lack of the sn-Fieldlength information of DRBs in the inter-node RRC message, the L2 action to the bearer type change defined in TS 37.340 can not be implemented due to the restriction ‘The value of sn-FieldLength for a DRB/multicast MRB shall be changed only using reconfiguration with sync’
Proposal 1: For allowing NW to perform the bearer type change between MCG and SCG, the restriction of the sn-FieldLength can be loosen in either of below two ways:
· 1: Narrowing down the range of restriction of the sn-filedlength change from DRB level to RLC level such as ‘the value of sn-fieldlength of a RLC entity for a DRB shall be changed only using reconfiguration with sync’.
· 2: Remove the restriction sentence ‘the value of sn-fieldlength for a DRB shall be changed only using reconfiguration with sync’ in the field description of sn-FieldLength
Proposal 2: Keep DRB and multiple MRB aligned on the sn-FieldLength change.
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