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1   Introduction
In SI, RAN2 agreed that the SCG split bearer should be supported for LTE-NR DC where the LTE acts the master. Therefore, there are four types of bearer in LTE-NR DC including MCG bearer, SCG bearer, MCG split bearer, SCG split bearer. As discussed in [1], the following bearer type changes are proposed to be supported for LTE-NR DC:

· MCG bearer to/from MCG split bearer,

· MCG bearer to/from SCG bearer,

· MCG bearer to/from SCG split bearer

· MCG bearer to MCG bearer,

· SCG bearer to SCG bearer,

· MCG split bearer to MCG split bearer,

· SCG split bearer to SCG split bearer.

In this contribution, we discuss the UP handling upon the bearer type change and provide our opinions.
2   Discussion 
The discussion on L2 handling upon bearer type change for LTE-NR DC should take the LTE DC mechanism as the baseline. In LTE DC, the following bearer type change is supported to be performed by one step:
· 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.

So far, bearer type change is done by SCG change. Same principle could be applicable for LTE NR DC, therefore:

Proposal 1: Bearer type change is done by SCG change, i.e. reset SCG MAC, reestablish SCG PDCP/RLC/DTCH;
As captured in TS 36.331, the L2 handling of the UE upon different bearer type change in LTE DC is performed as following:
MCG split bearer -> MCG bearer
- 
release the SCG RLC entity and SCG DTCH logical channel;
- 
PDCP recovery is performed if no HO;
For LTE-NR DC, the LTE DC mechanism can be reused.
Proposal 2: For MCG split bearer to MCG bearer change:
- 
release the SCG RLC entity and SCG DTCH logical channel;
- 
PDCP recovery is performed  (if no HO, otherwise PDCP handling follows HO procedure);
MCG bearer -> MCG split bearer

-
PDCP starts reordering;

-
establish an SCG RLC entity and an SCG DTCH logical channel;

- 
establish SCG MAC if not configured;

- 
reset SCG MAC if configured;
For LTE-NR DC, the LTE DC mechanism can be reused.
Proposal 3: For MCG bearer to MCG split bearer change:
-
PDCP starts reordering;

-
establish an SCG RLC entity and an SCG DTCH logical channel;

- 
establish SCG MAC if not configured;

- 
reset SCG MAC if configured;
SCG bearer -> MCG bearer

-
 reconfigure the PDCP entity with the current MCG security configuration;
-
 reconfigure the SCG RLC entity or entities and the SCG DTCH logical channel to be an MCG RLC entity or entities and an MCG DTCH logical channel;
-
 reconfigure the MCG RLC entity or entities and/ or the MCG DTCH logical channel, if configured.
It should be noticed that in LTE DC, the PDCP entity can be maintained and reconfigured instead of re-established because the MCG PDCP and SCG PDCP belong to the same RAT. However, for LTE-NR DC, there are some differences of the protocol stack design between LTE and NR, therefore, it seems not feasible to reconfigure SCG PDCP/RLC/MAC to MCG PDCP/RLC/MAC. Based on this assumption, no matter in which cases, SCG PDCP/RLC/DTCH/MAC should be released and MCG PDCP/RLC/DTCH/MAC should be established upon SCG bearer to MCG bearer change. In addition, the MCG security configuration should be applied.
To make sure the service continuity during the bearer type change, the PDCP related information should also be exchanged between the MN and SN. For example, the SN status and the PDCP receiving window information should be maintained during the bearer type change.

Proposal 4: For SCG bearer to MCG bearer change:

·  SCG PDCP/RLC/DTCH should be released;

·  SCG MAC should be released if SCG is not there;

· MCG PDCP/RLC/DTCH should be established;
· the SCG PDCP related information should be maintained and applied in MCG PDCP.
MCG bearer -> SCG bearer

-
 reconfigure the PDCP entity with the current SCG security configuration
-
 reconfigure the MCG RLC entity or entities and the MCG DTCH logical channel to be an SCG RLC entity or entities and an SCG DTCH logical channel
- 
establish SCG MAC if not configured
- 
reset SCG MAC if configured;
Similar to the discussion for SCG bearer to MCG bearer change, MCG PDCP/RLC/DTCH should be released and SCG PDCP/RLC/DTCH/MAC should be established. In addition, the MCG PDCP related information, e.g. SN status and PDCP receiving window information should be maintained and applied to MCG PDCP.
Proposal 5: For MCG bearer to SCG bearer change:

- 
MCG PDCP/RLC/DTCH should be released;

- 
SCG PDCP/RLC/DTCH should be established;

-
SCG MAC should be setup if not available
-
the MCG PDCP related information should be maintained and applied in SCG PDCP.

MCG split bearer -> MCG split bearer

-
 reset SCG MAC;

-
 perform PDCP data recovery (if no HO, otherwise PDCP handling follows HO procedure) and re-establish the SCG RLC entity.

For LTE-NR DC, the L2 handling upon MCG split bearer to MCG split bearer in LTE DC can be reused. 
Proposal 6: For MCG split bearer to MCG split bearer:
-
 reset SCG MAC;

-
 perform PDCP data recovery (if no HO, otherwise PDCP handling follows HO procedure) and re-establish the SCG RLC entity.

SCG bearer -> SCG bearer

-
 reset SCG MAC;

-
 re-establish the PDCP entity and the SCG RLC entity or entities.

Similarly in LTE-NR DC, in the SCG change case, the SCG PDCP/RLC should be re-established, SCG MAC should be reset and the S-KeNB key should be refreshed. 
Proposal 7: For SCG bearer to SCG bearer change:

 -
 reset SCG MAC;

-
 re-establish the PDCP entity and the SCG RLC entity or entities.
There are two new bearer type change should be discussed for SCG split bearer:

MCG bearer -> SCG split bearer

We can refer to MCG bearer -> SCG bearer:

- 
MCG PDCP should be released;

- 
MCG RLC/DTCH should be reestablished;

- 
SCG PDCP/RLC/DTCH should be established;

-
SCG MAC should be setup if not available

-
the MCG PDCP related information should be maintained and applied in SCG PDCP.
Proposal 8: For MCG bearer to SCG split bearer change:

- 
MCG PDCP should be released;

- 
MCG RLC/DTCH should be reestablished;

- 
SCG PDCP/RLC/DTCH should be established;

-
SCG MAC should be setup if not available

-
the MCG PDCP related information should be maintained and applied in SCG PDCP.
SCG split bearer -> MCG bearer

Refer to SCG bearer to MCG bearer, the handling should be:
· SCG PDCP/RLC/DTCH should be released;

·  SCG MAC should be released if SCG is not there;

· MCG PDCP should be established.
· MCG RLC/DTCH should be reestablished.
Proposal 9: For the SCG split bearer to MCG bearer change:
· SCG PDCP/RLC/DTCH should be released;

·  SCG MAC should be released if SCG is not there;

· MCG PDCP should be established.
· MCG RLC/DTCH should be reestablished.
SCG split bearer -> SCG split bearer

Refer to SCG bearer to MCG bearer, the handling should be:

· reset SCG MAC;

· re-establish the PDCP entity and the SCG RLC  and DTCH entity or entities.

· Re-establish MCG RLC and DTCH entity or entities .

Proposal 10: For the SCG split bearer to SCG split bearer change:

· reset SCG MAC;

· re-establish the PDCP entity and the SCG RLC  and DTCH entity or entities.

· Re-establish MCG RLC and DTCH entity or entities .
3   Conclusion
In this contribution, we discuss the L2 handling upon bearer type changes in LTE-NR DC and have the following proposals:
Proposal 1: Bearer type change is done by SCG change, i.e. reset SCG MAC, reestablish SCG PDCP/RLC/DTCH;
Proposal 2: For MCG split bearer to MCG bearer change:

· release the SCG RLC entity and SCG DTCH logical channel;
· PDCP recovery is performed  (if no HO, otherwise PDCP handling follows HO procedure);
Proposal 3: For MCG bearer to MCG split bearer change:

· PDCP starts reordering;

· establish an SCG RLC entity and an SCG DTCH logical channel;

· establish SCG MAC if not configured.
Proposal 4: For SCG bearer to MCG bearer change:

·  SCG PDCP/RLC/DTCH should be released;

·  SCG MAC should be released if SCG is not there;

· MCG PDCP/RLC/DTCH should be established.
· the SCG PDCP related information should be maintained and applied in MCG PDCP.
Proposal 5: For MCG bearer to SCG bearer change:

· MCG PDCP/RLC/DTCH should be released;

· SCG PDCP/RLC/DTCH should be established;

· SCG MAC should be setup if not available

· the MCG PDCP related information should be maintained and applied in SCG PDCP.

Proposal 6: For MCG split bearer to MCG split bearer:

· reset SCG MAC;

· perform PDCP data recovery (if no HO, otherwise PDCP handling follows HO procedure) and re-establish the SCG RLC entity.

Proposal 7: For SCG bearer to SCG bearer change:

·  reset SCG MAC;

· re-establish the PDCP entity and the SCG RLC entity or entities.
Proposal 8: For MCG bearer to SCG split bearer change:

· MCG PDCP should be released;

· MCG RLC/DTCH should be reestablished;

· SCG PDCP/RLC/DTCH should be established;

· SCG MAC should be setup if not available

· the MCG PDCP related information should be maintained and applied in SCG PDCP.
Proposal 9: For the SCG split bearer to MCG bearer change:

· SCG PDCP/RLC/DTCH should be released;

·  SCG MAC should be released if SCG is not there;

· MCG PDCP should be established.
· MCG RLC/DTCH should be reestablished.
Proposal 10: For the SCG split bearer to SCG split bearer change:

· reset SCG MAC;

· re-establish the PDCP entity and the SCG RLC  and DTCH entity or entities;
· Re-establish MCG RLC and DTCH entity or entities
Summary

L2 handling at bearer type change for LTE-NR DC is summarized as:

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

	MCG bearer
	Existing Behaviour
	PDCP starts reordering;
establish an SCG RLC entity and an SCG DTCH logical channel;
establish SCG MAC if not configured;


	MCG PDCP/RLC/DTCH should be released;
SCG PDCP/RLC/DTCH should be established;

SCG MAC should be setup if not available;

MCG PDCP related information should be maintained and applied in SCG PDCP.


	MCG PDCP should be released;

MCG RLC/DTCH should be reestablished;

SCG PDCP/RLC/DTCH should be established;

SCG MAC should be setup if not available

MCG PDCP related information should be maintained and applied in SCG PDCP.


	MCG Split bearer
	release the SCG RLC entity and SCG DTCH logical channel;

PDCP recovery is performed  (if no HO, otherwise PDCP handling follows HO procedure).
	reset SCG MAC;
perform PDCP data recovery (if no HO, otherwise PDCP handling follows HO procedure) and re-establish the SCG RLC entity.


	N
	N

	SCG bearer
	SCG PDCP/RLC/DTCH should be released;

 SCG MAC should be released if SCG is not there;

MCG PDCP/RLC/DTCH should be established;
SCG PDCP related information should be maintained and applied in MCG PDCP.
	N
	reset SCG MAC;
re-establish the PDCP entity and the SCG RLC entity or entities.


	N

	SCG split bearer
	SCG PDCP/RLC/DTCH should be released;

 SCG MAC should be released if SCG is not there;

MCG PDCP should be established.
MCG RLC/DTCH should be reestablished.

	N
	N
	reset SCG MAC;
re-establish the PDCP entity and the SCG RLC  and DTCH entity or entities.

Re-establish MCG RLC and DTCH entity or entities .




Note: During bearer type change, if SCG configuration is still there, the rest SCG RLC/PDCP/DTCH is reestablished and SCG MAC is reset.
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