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1   Introduction
In previous RAN2 meeting, overall architecture, control plane and user plane aspect of LWA have been discussed. However, the bearer type change issue of LWA has not been addressed yet. Similarly to DC, we need to discuss how to handle user plane upon bearer type change, for instance
· Bearer type change between MCG bearer and split bearer

· Bearer type change between MCG bearer and switched bearer

· Bearer type change between split bearer and switched bearer

In this contribution, we discuss handle to handle the bearer type change.

2   Discussion 
In the following, the bearer type change among MCG bearer, split bearer and switched bearer are analyzed. 
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Figure 1: MCG bearer, Split bearer, switched bearer

MCG bearer: only LTE protocol stack, no WLAN part;

Split bearer: LTE has complete protocol stack (with PDCP reordering as agreed in [1]) + WLAN part;

Switched bearer: LTE only has PDCP protocol stack + WLAN part;
2.1   Bearer type change between MCG bearer and split bearer 
· MCG bearer to split bearer change
The UE shall start the PDCP reordering function immediately after receiving split bearer configuration message. There is no impact on the UE RLC and MAC layer upon MCG bearer to split bearer change.    
Table 1: protocol impact for MCG bearer to split bearer
	Protocol
	Impact
	Remark

	MAC
	No
	Untouched

	RLC
	No
	Untouched

	PDCP
	Yes
	Starts reordering functionality

	Others
	DRB-ToAddModWLAN
	eps-BearerIdentity is needed for WLAN configuration


· split bearer to MCG bearer change
Upon receiving reconfiguration message for split bearer to MCG bearer change, data reception on WLAN is suspended and there is no impact to the LTE part of the bearer. Similarly to R12 LTE DC, PDCP reordering needs to continue after bearer type change to account for missing PDUs from WLAN network which are to be retransmitted by the MeNB. PDCP status report is transmitted if configured by upper layer. There is no impact on the UE RLC and MAC layer upon split bearer to MCG bearer change.    
Table 2: protocol impact for MCG bearer to split bearer
	Protocol
	Impact
	Remark

	MAC
	No
	Untouched

	RLC
	No
	Untouched

	PDCP
	No
	Reuse Rel-12 DC operation, i.e. PDCP reordering should be continued upon the change between split bearer to MCG bearer.
PDCP status report transmission for DL transport, if configured by upper layer

	Others
	No
	The field DRB-ToAddMod + drb-TypeChange-r12 can be reused.


Proposal 1: support the bearer type change between MCG bearer and split bearer, and agree the protocol impact in table 1 and 2. 
2.2   Bearer type change between MCG bearer and Switched bearer
Due to the following reasons, we suggest not to introduce option 2C (i.e., Switched bearer) as a new bearer type,
· 2C-like function could be realized by option 3C, i.e., routing all data via WLAN to the UE.
· The user experience is not good with 2C because upon WLAN connection failure, eNB is not able to perform transmission over LTE immediately with option 2C
· Defining new bearer types comes with additional specification impacts and UE/network impacts
Proposal 2: for LWA bearer, we only specify split bearer. Switched bearer as a specific bearer type can be realized by split bearer operation, and leave it to implementation. 
If proposal 2 is agreed, there is no need to define bearer type change between MCG bearer and switched bearer. Otherwise if switched bearer is defined as a new bearer type, the handling of bearer type change between MCG bearer and switched bearer is needed.
· MCG bearer  to switched bearer change
RLC/MAC configuration needs to be removed. In order not to introduce more specification work, the simplest way is to release MCG bearer and establish switched bearer upon MCG bearer to switched bearer change. Together with release and establishment, RLC entity and MAC DTCH logical channel will be released and PDCP will be re-established.
Table 3: protocol impact for MCG bearer to switched bearer
	Protocol
	Impact
	Remark

	MAC
	Release the DTCH logical channel;
	Release MCG bearer

	RLC
	Release the RLC entity or entities;


	Release MCG bearer

	PDCP
	Normal re-establishment
	Release MCG bearer + establish switched bearer

	Others
	DRB-ToAddModWLAN
	eps-BearerIdentity and PDCP configuration are needed for WLAN configuration.


· Switched bearer to MCG bearer change
For the same reason, the UE has to release switched bearer and establish MCG bearer upon MCG bearer to switched bearer change. 
Table 4: protocol impact for switched bearer to MCG bearer
	Protocol
	Impact
	Remark

	MAC
	Establish a DTCH logical channel 
	establish MCG bearer

	RLC
	Establish an RLC entity
	establish MCG bearer

	PDCP
	Normal re-establishment
	Release switched bearer + establish MCG bearer

	Others
	
	The field DRB-ToAddMod  + drb-TypeChange-r12 can be reused.


Proposal 2a: If switched bearer is defined as a new bearer type, bearer type change between MCG bearer and switched bearer is realized by:

MCG=>switched bearer: releasing MCG bearer, establishing the switched bearer with PDCP configuration.
Switched =>MCG bearer: releasing switched bearer, establishing the MCG bearer with logical channel, RLC and PDCP configuration.
Proposal 2b: Agrees the protocol impact in table 3 and 4.
2.3   Bearer type change between split bearer and switched bearer

If the switched bearer is considered, we need to discuss whether to support bearer type change between split bearer and switched bearer. To make the specification and UE/eNB behaviour simple, we would like to reuse DC mechanism, i.e.   not to support bearer type change between switched bearer and split bearer directly. 

Proposal 3: Direct bearer type change between split bearer and switched bearer is not supported. In order to change bearer type between switched and split bearer, the bearer shall be changed to a MCG bearer firstly.
3   Conclusion
In this contribution, bearer type change for LWA is discussed and we have following proposals:
Proposal 1: support the bearer type change between MCG bearer and split bearer, and agree the protocol impact in table 1 and 2. 

Proposal 2: for LWA bearer, we only specify split bearer. Switched bearer as a specific bearer type can be realized by split bearer operation, and leave it to implementation. 

Proposal 2a: If switched bearer is defined as a new bearer type, bearer type change between MCG bearer and switched bearer is realized by:

MCG=>switched bearer: releasing MCG bearer, establishing the switched bearer with PDCP configuration.
Switched =>MCG bearer: releasing switched bearer, establishing the MCG bearer with logical channel, RLC and PDCP configuration.
Proposal 2b: If switched bearer is defined as a new bearer type, agrees the protocol impact in table 3 and 4.  
Proposal 3: If switched bearer is defined as a new bearer type, direct bearer type change between split bearer and switched bearer is not supported. In order to change bearer type between switched and split bearer, the bearer shall be changed to a MCG bearer firstly.
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