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Introduction
In previous RAN2 meetings, the following agreements were reached:
Agreements
1: LTE-NR DC should support at least following bearer type change options 
-	MCG bearer to/from MCG split bearer,
-	MCG bearer to/from SCG bearer,
-	MCG bearer to MCG bearer,
-	SCG bearer to SCG bearer,
-	MCG split bearer to MCG split bearer
2: LTE-NR DC should not support the direct bearer type change between MCG split bearer and SCG bearer.
3: LTE-NR DC should support the one step bearer type change between MCG bearer to/from SCG split bearer.
4	 LTE-NR DC shall support the bearer type change between SCG bearer and SCG split bearer.
6: LTE-NR DC should support the bearer type change between SCG split bearer and SCG split bearer.
FFS: Whether LTE-NR DC shall support the direct type change between MCG split bearer to/from SCG split bearer.

Additionally, an email discussion was organized before RAN2#98 meeting, lots of companies provided their own views about what L2 handling is needed for each type of bearer type change. However, there are many FFSs to be concluded. This contribution focuses on further analysis of L2 handling of bearer type change for LTE and NR interworking and accordingly provides some proposals.
Discussion
Bearer type change can occur at any time during EN-DC, no matter when service data is regularly transmitted or during inter-MN HO or SN change. Thus the topic can be analyzed according to two typical cases below:
Case 1: in case of mobility event of inter- MN and/ or inter-SN
The first subcase is both MN and SN are changed, e.g, for inter-MeNB with SeNB change, MeNB to eNB Change procedure. In this case all the PDCP termination points no matter in MCG or SCG are moved. It means that one bearer type change at this time will need L2 entire reset in both MCG and SCG. i.e, all the data in RLC/MAC are flushed and PDCP/RLC re-establishment and MAC reset will occur. Correspondingly MCG/SCG Synchronous reconfiguration procedure which involve security key update, L2 entire reset, and random access procedure similarly as legacy DC should be used for this case.
Observation 1: In case both MN and SN are changed, one bearer type change will need L2 entire reset in both MCG and SCG. i.e, PDCP/RLC re-establishment and MAC reset will occur.
The second subcase is MN is kept but SN is changed, e.g, for SeNB change procedure. One bearer type change at this time will need L2 entire reset only in SCG. i.e, all the data in SCG RLC/MAC are flushed and will trigger SCG PDCP/RLC re-establishment and SCG MAC reset. Likewise, only SCG Synchronous reconfiguration procedure should be used for this case.
Observation 2: In case MN is kept but SN is changed, one bearer type change will need L2 entire reset only in SCG. i.e, SCG PDCP/RLC re-establishment and MAC reset will occur.
The third subcase is MN is changed but SN is kept, e.g, for inter-MeNB without SeNB change procedure. If similar mechanism as LTE DC is reused and no optimization is introduced. Then the L2 handling for this case should be same as the first subcase, i.e, one bearer type change for this case will need L2 entire reset in both CGs, and will trigger PDCP/RLC re-establishment and MAC reset in both CGs.
However, optimization for this case is possible. Although new key need to be used in SCG during inter-MeNB without SeNB change procedure, if an end marker or a field in the PDCP-PDU header is introduced to distinguish new/old encrypted PDCP PDUs as described in [2], then L2 entire reset in SCG may be avoided. But the optimization depends on the further discussion in RAN2
Observation 3: In case MN is changed but SN is kept, if similar mechanism as LTE DC is reused, one bearer type change will need L2 entire reset in both CGs, and will trigger PDCP/RLC re-establishment and MAC reset in both CGs. Additionally optimization for this case needs further discussion in RAN2.
Proposal 1: In case of bearer type change with mobility event of inter- MN and/ or inter-SN, MCG and/or SCG L2 entire reset should be performed, i.e, PDCP/RLC re-establishment and MAC reset in corresponding CG will occur. And MCG and/or SCG synchronous reconfiguration procedure should be used.
Case 2: in case of no mobility event of inter- MN and/ or inter-SN
In case of no mobility event of inter- MN and/or inter-SN, one bearer type change can not lead to change of termination point of all DRBs and SRB. Thus from per UE performance point of view, it should not impact data transmission of other bearers in corresponding CG, it is very valuable for NR node with ultra high transmission rate requirement. 
Proposal 2: In case of bearer type change without mobility event of inter-MN and/ or inter-SN, one bearer type change should not impact data transmission of other bearers in corresponding CG.
To minimize impact on other bearers in corresponding CG as much as possible, for the bearer type change without mobility event of inter-MN and/ or inter-SN, only L2 bearer level reset operation should be taken into account, it means that the MAC entity of neither MCG nor SCG needs to be reset, but the corresponding RLC entities need to be rebuilt or release, and if the bearer type change triggers change of PDCP termination point, the corresponding PDCP entities need to be re-established, otherwise, they should be perform data recovery. For example, for bearer type change of MCG split -> MCG bearer, MCG PDCP recovery is performed and SCG RLC is released, and for bearer type change of MCG bearer -> SCG bearer, MCG to SCG RLC/PDCP is re-established and so on. The following table gives the corresponding L2 behaviour per each bearer type change without mobility event of inter-MN and/ or inter-SN:
Table 1 The L2 behaviour for bearer type change without mobility event of inter-MN and/ or inter-SN
	
	To MCG bearer
	To SCG bearer
	To MCG Split bearer
	To SCG split bearer

	From MCG bearer
	N/A
	MCG to SCG PDCP re-establishment
 MCG to SCG RLC re-establishment
	SCG RLC establishment
	MCG to SCG PDCP re-establishment
SCG RLC establishment
MCG RLC re-establishment

	From SCG bearer
	SCG to MCG PDCP re-establishment
 SCG to MCG RLC re-establishment
	N/A
	N/A
	MCG RLC establishment

	From MCG Split bearer
	MCG PDCP recovery
SCG RLC release
	N/A
	N/A
	FFS

	From SCG split bearer
	SCG to MCG PDCP re-establishment
SCG RLC release
MCG RLC re-establishment
	SCG PDCP recovery
MCG RLC release
	FFS
	N/A



Proposal 3：In case of bearer type change without mobility event of inter-MN and/ or inter-SN, MCG and/or SCG L2 bearer level reset is performed, i.e, MCG and SCG MAC not reset, but the corresponding RLC entities are re-established or released, PDCP entities are re-established or recoveried.
Proposal 4：RAN2 to capture above L2 behaviour into stage 2 specification.
Conclusion
This contribution gives further analysis of L2 handling of bearer type change for LTE and NR interworking, and the following proposals are made:
Observation 1: In case both MN and SN are changed, one bearer type change will need L2 entire reset in both MCG and SCG. i.e, PDCP/RLC re-establishment and MAC reset will occur.
Observation 2: In case MN is kept but SN is changed, one bearer type change will need L2 entire reset only in SCG. i.e, SCG PDCP/RLC re-establishment and MAC reset will occur.
Observation 3: In case MN is changed but SN is kept, if similar mechanism as LTE DC is reused, one bearer type change will need L2 entire reset in both CGs, and will trigger PDCP/RLC re-establishment and MAC reset in both CGs. In addition, optimization for this case needs further discussion in RAN2.
Proposal 1: In case of bearer type change with mobility event of inter- MN and/ or inter-SN, MCG and/or SCG L2 entire reset should be performed, i.e, PDCP/RLC re-establishment and MAC reset in corresponding CG will occur. And MCG and/or SCG synchronous reconfiguration procedure should be used.
Proposal 2: In case of bearer type change without mobility event of inter-MN and/ or inter-SN, one bearer type change should not impact data transmission of other bearers in corresponding CG.
Proposal 3：In case of bearer type change without mobility event of inter-MN and/ or inter-SN, MCG and/or SCG L2 bearer level reset is performed, i.e, MCG and SCG MAC not reset, but the corresponding RLC entities are re-established or released, PDCP entities are re-established or recoveried.
Proposal 4：RAN2 to capture above L2 behaviour into stage 2 specification.
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8.x	L2 handling of bearer type change
In MR-DC, in case of bearer type change with mobility event of inter- MN and/ or inter-SN, MCG and/or SCG L2 entire reset will be applied, i.e, PDCP/RLC re-establishment and MAC reset in corresponding CG will be triggered, and MCG and/or SCG synchronous reconfiguration procedure which involve security key update, L2 entire reset, and random access procedure will be used. 
In MR-DC,in case of bearer type change without mobility event of inter-MN and/ or inter-SN, MCG and/or SCG L2 bearer level reset will be applied, i.e, MCG and SCG MAC not reset, but the corresponding PDCP/RLC entities are re-established. The following detail of L2 handling for this case will be applied:
Table 8.x-1 The L2 behaviour for bearer type change without mobility event of inter-MN and/ or inter-SN
	
	To MCG bearer
	To SCG bearer
	To MCG Split bearer
	To SCG split bearer

	From MCG bearer
	N/A
	MCG to SCG PDCP re-establishment
 MCG to SCG RLC re-establishment
	SCG RLC establishment
	MCG to SCG PDCP re-establishment
SCG RLC establishment
MCG RLC re-establishment

	From SCG bearer
	SCG to MCG PDCP re-establishment
 SCG to MCG RLC re-establishment
	N/A
	N/A
	MCG RLC establishment

	From MCG Split bearer
	MCG PDCP recovery
SCG RLC release
	N/A
	N/A
	FFS

	From SCG split bearer
	SCG to MCG PDCP re-establishment
SCG RLC release
MCG RLC re-establishment
	SCG PDCP recovery
MCG RLC release
	FFS
	N/A
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