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1   Introduction
In the WID [1], one objective for Dual Connectivity between E-UTRA and NR is to “Standardizing bearer types recommended in TR 38.804”. In [2], the conclusions on bearer type and bearer type change options were:

	Based on the comparison results, the study concludes that all of the three bearer types are supported regardless of the connected CN, except for the split bearer via SCG where the master node is gNB (i.e. NR).

With regards to the reconfiguration of bearer types, the following cases are supported:

-
reconfiguration between an SCG bearer and an MCG bearer;

-
reconfiguration of an SCG bearer between two secondary nodes;

-
reconfiguration between an MCG bearer and an MCG split bearer.


Obviously the RAN2 conclusion about bearer type change was not complete; some options are missing, especially for SCG split bearer.  
In this contribution we discuss the allowed bearer type change options, and provide our opinions.
2   Discussion 
2.1   Bearer type change in LTE DC
LTE DC supports the following direct 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.

The direct change between MCG split bearer to/from SCG bearer is not supported due to consideration of complexity, in which case the MCG split bearer/SCG bearer should be reconfigured to MCG bearer firstly.

Observation 1: LTE DC supports the following bearer type changes:

· 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
Observation 2: LTE dual connectivity does not support the direct change from/to MCG split bearer to SCG bearer.
2.2   Bearer type change in LTE-NR DC

Four bearer types will be supported for LTE-NR dual connectivity when LTE as anchor, i.e., MCG bearer, MCG split bearer, SCG bearer and SCG split bearer. 
Therefore, there will be 16 possibilities of bearer type change as listed in table 1.
Table 1: bearer type changes in LTE-NR DC
	To
From
	MCG bearer
	MCG Split bearer
	SCG bearer
	SCG split bearer

	MCG bearer
	Supported by LTE DC
	Supported by LTE DC


	Supported by LTE DC


	New for LTE-NR DC

	MCG Split bearer
	Supported by LTE DC
	Supported by LTE DC


	Not supported by LTE DC
	New for LTE-NR DC

	SCG bearer
	Supported by LTE DC


	Not supported by LTE DC
	Supported by LTE DC


	New for LTE-NR DC

	SCG split bearer
	New for LTE-NR DC
	New for LTE-NR DC
	New for LTE-NR DC
	New for LTE-NR DC


For the change between MCG bearer, MCG split bearer and SCG bearer, we can just use LTE DC as baseline, i.e. 
Proposal 1: taking LTE DC as a baseline, 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
Proposal 2: taking LTE DC as a baseline, LTE-NR DC should not support the direct bearer type change between MCG split bearer and SCG bearer.

Regarding the bearer type change for SCG split bearer:
MCG bearer to/from SCG split bearer
When the network configures the LTE NR DC, network should have means to configure MCG bearer to SCG split bearer, therefore we should allow the direct switch between MCG bearer and SCG split bearer. 
Proposal 3: LTE-NR DC should support the one step bearer type change between MCG bearer and SCG split bearer.

MCG Split bearer to/from SCG split bearer

The scenario for MCG split bearer and SCG split bearer are different. If the PDCP processing capability of the master node is sufficient, the network should choose MCG split bearer. Only in case the PDCP processing capability of the master node is not sufficient, the network will choose SCG split bearer. We do not see the scenario which requires the reconfiguration between MCG split bearer and SCG split bearer.  To avoid the additional complexity due to too many new options, we should only support the switch option when really needed. Therefore we propose
Proposal 4: LTE-NR DC shall not support the direct type change between MCG split bearer to/from SCG split bearer.

SCG bearer to/from SCG split bearer
The scenario for SCG bearer and SCG split bearer are different. If the backhaul is not the limitation, the network should choose SCG split bearer. Only in case the backhaul is limited, the network will choose SCG bearer. We do not see the scenario which requires the reconfiguration between SCG bearer and SCG split bearer.  To avoid the additional complexity due to too many new options, we should only support the switch option when really needed. Therefore we propose
Proposal 5: LTE-NR DC shall not support the bearer type change between SCG bearer and SCG split bearer.

SCG split bearer to SCG split bearer
This bearer type change should be supported for the cases of SeNB change and inter MeNB handover without SeNB change.
Proposal 6: LTE-NR DC should support the bearer type change between SCG split bearer and SCG split bearer.
In summary, for LTE NR DC, the allowed bearer type change is:

Table 2: allowed bearer type changes in LTE-NR DC

	To
From
	MCG bearer
	MCG Split bearer
	SCG bearer
	SCG split bearer

	MCG bearer
	Y
	Y
	Y
	Y

	MCG Split bearer
	Y
	Y

	N
	N

	SCG bearer
	Y

	N
	Y

	N

	SCG split bearer
	Y
	N
	N
	Y


3   Conclusion
In this contribution, we analyze the scenarios for the bearer type change between four bearer types and have the following observations and proposals:
Observation 1: LTE DC supports the following bearer type changes:

· 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
Observation 2: LTE dual connectivity does not support the direct change from/to MCG split bearer to SCG bearer.
Proposal 1: Taking LTE DC as a baseline, 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
Proposal 2: taking LTE DC as a baseline, LTE-NR DC should not support the direct bearer type change between MCG split bearer and SCG bearer.
Proposal 3: LTE-NR DC should support the one step bearer type change between MCG bearer and SCG split bearer.

Proposal 4: LTE-NR DC shall not support the direct type change between MCG split bearer to/from SCG split bearer.

Proposal 5: LTE-NR DC shall not support the bearer type change between SCG bearer and SCG split bearer.

Proposal 6: LTE-NR DC should support the bearer type change between SCG split bearer and SCG split bearer.
In summary, for LTE NR DC, the allowed bearer type change is:

Table 2: allowed bearer type changes in LTE-NR DC

	To
From
	MCG bearer
	MCG Split bearer
	SCG bearer
	SCG split bearer

	MCG bearer
	Y
	Y
	Y
	Y

	MCG Split bearer
	Y
	Y

	N
	N

	SCG bearer
	Y

	N
	Y

	N

	SCG split bearer
	Y
	N
	N
	Y
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