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1   Introduction
In RAN2 #98 meeting, companies proposed bearer type unification by applying NR PDCP for both MCG split bearer and SCG split bearer.
In this contribution, we discuss the bearer type change based on unified bearer type.
2   Discussion 
Assumption 1: From UE perspective, there are three types of bearer, i.e., MCG bearer, SCG bearer and split bearer;

Assumption 2: NR PDCP is used for split bearer, and may be used for MCG bearer (depends on the network implementation); 
Assumption 3: Split-KeNB is used for split bearer instead of KeNB and S-KeNB in order to reduce bearer type change;
In RAN2 #97bis meeting, it was agreed that:

2: LTE-NR DC should not support the direct bearer type change between MCG split bearer and SCG bearer.

4
 LTE-NR DC shall support the bearer type change between SCG bearer and SCG split bearer.

Based on assumption that  MCG split bearer and SCG split bearer are same bearer type from UE perspective, and NR PDCP is used, it could be  supported;
Proposal 1: With unified split bearer, the direct change between SCG bearer and split bearer should be supported.

Based on the assumptions, from the UE view, the following bearer type changes should be considered:

· MCG bearer to/from SCG bearer

· MCG bearer to/from split bearer

· SCG bearer to/from split bearer

· MCG bearer to/from MCG bearer

· SCG bearer to/from SCG bearer

· split bearer to/from split bearer

Note: If KeNB or S-KeNB is used for split bearer based on anchor instead of split-KeNB, for the bearer type change involved split bearer, we have to consider whether the key is changed or not. More bearer type change options need to be considered.
In [1], companies provided their view about the L2 handling upon bearer type change based on the existing LTE DC mechanism and some further optimizations were proposed. Compared with [1], following bearer type change options highlighted in yellow will be impacted by above assumptions. 
1 MCG bearer to/from MCG split bearer, 

Note 1: two options need to be considered for MCG bearer:

i. Option 1: MCG uses NR PDCP;

ii. Option 2:MCG uses LTE PDCP

Note 2: only one split bearer;
2 MCG bearer to/from SCG bearer,
Note 1: two options need to be considered for MCG bearer:

i. Option 1: MCG uses NR PDCP;

ii. Option 2:MCG uses LTE PDCP
3 MCG bearer to MCG bearer,

4 SCG bearer to SCG bearer,

5 MCG split bearer to MCG split bearer.
Note 2: only one split bearer;
6 MCG bearer to/from SCG split bearer,
Note 1: two options need to be considered for MCG bearer:

i. Option 1: MCG uses NR PDCP;

ii. Option 2:MCG uses LTE PDCP

Note 2: only one split bearer;
7 SCG bearer to/from SCG split bearer,
Note 2: only one split bearer;
8 SCG split bearer to/from SCG split bearer,
Note 2: only one split bearer;
9 MCG split bearer to/from SCG split bearer,
Note 2: only one split bearer;
2.1   MCG bearer to/from MCG split bearer, covered 2.6 
As described in TS 36.331, the L2 handling on MCG bearer to/from MCG split bearer is:

Table 1 MCG bearer to/from MCG split bearer

	Bear type change
	MCG/SCG
	PDCP
	RLC/DTCH
	MAC

	MCG to MCG split
	MCG part
	Start reordering
	No impact
	No impact

	
	SCG part
	N/A
	establish
	Establish if not configured;

Else reset (SCG change)

	MCG split to MCG
	MCG part
	PDCP recovery
	No impact
	No impact

	
	SCG part
	N/A
	Release
	Release if it is the last bearer; 

Else Reset (SCG change)


Based on assumption 3, the key will be always changed for the change between MCG and split bearer;
Proposal 2: Agree below operation for bearer type change between MCG and split bearer; Covered:
· 1 MCG<-> MCG split
· 6 MCG<-> SCG split;
NR PDCP is used for MCG;

MCG to split:
· PDCP entity is re-established
· MCG RLC entity is re-established

· MCG MAC entity is not impacted
· SCG RLC entity is established
· SCG MAC entity is established if not exists;
Split to MCG:

· PDCP entity is re-established

· MCG RLC entity is re-established

· MCG MAC entity is not impacted
· SCG RLC entity is released
· SCG MAC entity is released if no bearer exists
LTE PDCP is used for MCG;

MCG to split:
· LTE PDCP entity is released and NR PDCP entity is established;

· MCG RLC entity is re-established

· MCG MAC entity is not impacted
· SCG RLC entity is established
· SCG MAC entity is established if not exists;
Split to MCG:

· NR PDCP entity is released and LTE PDCP entity is established;
· MCG RLC entity is re-established

· MCG MAC entity is not impacted
· SCG RLC entity is released
· SCG MAC entity is released if no bearer exists
2.2   MCG bearer to/from SCG bearer
As described in TS 36.331, the L2 handling on MCG bearer to/from SCG bearer is:

Table 2: MCG bearer to/from SCG Beaer

	Bear type change
	MCG/SCG
	PDCP
	RLC/DTCH
	MAC

	MCG to SCG 
	MCG part
	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
	No impact

	
	SCG part
	
	
	Establish if not configured;

Else reset (SCG change)

	SCG to MCG
	MCG part
	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;
	No impact

	
	SCG part
	
	
	Release if it is the last bearer; 

Else Reset (SCG change)


Note: 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; is it feasible to reconfigure SCG PDCP/RLC/DTCH to/from MCG PDCP/RLC/DTCH?

Proposal 3: Agree below operation for bearer type change between MCG and SCG bearer;
NR PDCP is used for MCG;

MCG to SCG:

· PDCP entity is reconfigured;
· RLC entity is re-established
· MCG MAC entity is not impacted
· SCG MAC is established if no exists;
SCG to MCG:

· PDCP entity is reconfigured;
· RLC entity is re-established

· MCG MAC entity is not impacted
· SCG MAC is released if no bearer exists
LTE PDCP is used for MCG;

MCG to SCG:

· PDCP, LTE PDCP entity is released and NR PDCP is established;
·  RLC entity is re-established
· MCG MAC entity is not impacted
· SCG MAC is established if no exists;
SCG to MCG:

· PDCP, NR PDCP entity is released and LTE PDCP is established;
· RLC entity is re-established

· MCG MAC entity is not impacted
· SCG MAC is released if no bearer exists
2.3   MCG bearer to MCG bearer
Same as email discussion. 
2.4   SCG bearer to SCG bearer
Same as email discussion. 
2.5   MCG split bearer to MCG split bearer, covered 2.8 and 2.9 
It covers 8 SCG split bearer change and 9 MCG split bearer to/from SCG split bearer. This scenario contains MCG change, i.e.HO case,  intra/inter SCG change, and MCG-SCG anchor change;
Proposal  4: Agree below operation for bearer type change between split and split bearer for LTE as anchor case, i.e. option 3 and 7; Covered:
· 5 MCG split <-> MCG split

· 8 SCG split <-> SCG split;

· 9 MCG split<-> SCG split;
If MCG is changed, i.e. HO, agree below operation on bearer type change between  Split bearer and split bearer:

Split to Split with HO:

· PDCP entity is re-established
· MCG RLC entity is reestablished
· MCG MAC entity is reset
· SCG RLC entity is re-established

· SCG MAC entity is reset;
If it is not handover, agree below operation on bearer type change between split and split bearer:

Split to Split without HO:

· MCG RLC entity is reestablished
· MCG MAC entity is not impacted
· PDCP entity is re-established
· SCG RLC entity is re-established
· SCG MAC is reset;
2.6   MCG bearer to/from SCG split bearer, covered by section 2.1
Covered by section 2.1
2.7   SCG bearer to/from SCG split bearer
This is the new procedure compared with LTE DC, we give the example in the table 7:

Table 7: SCG bearer to/from SCG split Bearer

	Bear type change
	MCG/SCG
	PDCP
	RLC/DTCH
	MAC

	SCG to SCG split
	MCG part
	N/A
	establish
	No impact

	
	SCG part
	Reestablished (SCG change)
	Reestablished (SCG change)
	reset (SCG change)

	SCG split to SCG
	MCG part
	N/A
	Release
	No impact

	
	SCG part
	Release?
	Reestablished (SCG change)
	reset (SCG change)


Based on assumption 3, the key will be always changed for the change between SCG and split bearer;

Proposal  5: agree below operation on bearer type change between  SCG and split bearer:

SCG to split:

· MCG RLC entity is established
· MCG MAC entity is not impacted
· PDCP entity is re-established

· SCG RLC entity is re-established

· SCG MAC entity is reset
Split to SCG:

· MCG RLC entity is released
· MCG MAC entity is not impacted
· PDCP entity is re-established

· SCG RLC entity is re-established

· SCG MAC entity is reset
2.8   SCG split bearer to/from SCG split bearer, covered by section 2.5
2.9   MCG split bearer to/from SCG split bearer, covered by section 2.5
3   Conclusion
Assumption 1: From UE perspective, there are three types of bearer, i.e., MCG bearer, SCG bearer and split bearer;

Assumption 2: NR PDCP is used for split bearer, and may be used for MCG bearer (depends on the network implementation); 
Assumption 3: Split-KeNB is used for split bearer instead of KeNB and S-KeNB in order to reduce bearer type change;
Proposal 1: With unified split bearer, the direct change between SCG bearer and split bearer should be supported.

Proposal 2: Agree below operation for bearer type change between MCG and split bearer; Covered:
· 1 MCG<-> MCG split

· 6 MCG<-> SCG split;
NR PDCP is used for MCG;

MCG to split:
· PDCP entity is re-established
· MCG RLC entity is re-established

· MCG MAC entity is not impacted
· SCG RLC entity is established
· SCG MAC entity is established if not exists;
Split to MCG:

· PDCP entity is re-established

· MCG RLC entity is re-established

· MCG MAC entity is not impacted
· SCG RLC entity is released
· SCG MAC entity is released if no bearer exists
LTE PDCP is used for MCG;

MCG to split:
· LTE PDCP entity is released and NR PDCP entity is established;

· MCG RLC entity is re-established

· MCG MAC entity is not impacted
· SCG RLC entity is established
· SCG MAC entity is established if not exists;
Split to MCG:

· NR PDCP entity is released and LTE PDCP entity is established;
· MCG RLC entity is re-established

· MCG MAC entity is not impacted
· SCG RLC entity is released
· SCG MAC entity is released if no bearer exists
Proposal 3: Agree below operation for bearer type change between MCG and SCG bearer;
NR PDCP is used for MCG;

MCG to SCG:

· PDCP entity is reconfigured;
· RLC entity is re-established
· MCG MAC entity is not impacted
· SCG MAC is established if no exists;
SCG to MCG:

· PDCP entity is reconfigured;
· RLC entity is re-established

· MCG MAC entity is not impacted
· SCG MAC is released if no bearer exists
LTE PDCP is used for MCG;

MCG to SCG:

· PDCP, LTE PDCP entity is released and NR PDCP is established;
·  RLC entity is re-established
· MCG MAC entity is not impacted
· SCG MAC is established if no exists;
SCG to MCG:

· PDCP, NR PDCP entity is released and LTE PDCP is established;
· RLC entity is re-established

· MCG MAC entity is not impacted
· SCG MAC is released if no bearer exists
Proposal  4: Agree below operation for bearer type change between split and split bearer for LTE as anchor case, i.e. option 3 and 7; Covered:
· 5 MCG split <-> MCG split

· 8 SCG split <-> SCG split;

· 9 MCG split<-> SCG split;
If MCG is changed, i.e. HO, agree below operation on bearer type change between  Split bearer and split bearer:

Split to Split with HO:

· PDCP entity is re-established
· MCG RLC entity is reestablished
· MCG MAC entity is reset
· SCG RLC entity is re-established

· SCG MAC entity is reset;
If it is not handover, agree below operation on bearer type change between split and split bearer:

Split to Split without HO:

· MCG RLC entity is reestablished
· MCG MAC entity is not impacted
· PDCP entity is re-established
· SCG RLC entity is re-established

· SCG MAC is reset;
Proposal  5: agree below operation on bearer type change between  SCG and split bearer:

SCG to split:

· MCG RLC entity is established
· MCG MAC entity is not impacted
· PDCP entity is re-established

· SCG RLC entity is re-established

· SCG MAC entity is reset
Split to SCG:

· MCG RLC entity is released
· MCG MAC entity is not impacted
· PDCP entity is re-established

· SCG RLC entity is re-established

· SCG MAC entity is reset
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