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1. Introduction
In RAN#71 meeting, New Work Item on enhanced LWA in [1] is established in R14. One objective of the WI is:
1. Uplink data transmission on WLAN, including uplink bearer switch and bearer split (RAN2)
The paper focuses on the BSR issues for the LWA bearer in LWA.
2. Discussion
The protocol architecture stack is defined as in figure 1 in R13.


Figure 1: the LWA Radio Protocol Architecture for the Non-Collocated Scenario
In R13, only the downlink data is transmitted in the WLAN side. In R14, the uplink data transmission will be supported. For switched LWA bearer, all the uplink data will be transferred in the WLAN, it seems reasonable that there is no need to know the buffer status of the LWA switched bearers for the eNB, because the eNB will not schedule the data in eNB side. Considering the LWA bearer establishment is under control in the eNB, it is benefit for the eNB to know the buffer status of the LWA switched bearer. If there is a lot of data waiting to be scheduled, the eNB radio resource can be used by reconfiguring the LWA switched bearer to the LWA split bearer by the eNB. So we propose the BS value of the LWA switched bearer is also reported to the eNB. 
Proposal 1: the BS value of the LWA switched bearer is reported to the eNB.
For LWA split bearer, the uplink data will be transmitted in the WLAN side and LTE side simultaneously. So the BS value of the LWA split bearer should be reported to the eNB. There are two options to deal with the BSR for the LWA split bearer.
Option 1: only report the BS value of the LWA split bearer.
Option 2: report the BS value of the LWA split bearer and the split ratio between LTE side and WLAN side. The split ratio can be configured by the eNB or dynamically decided by the UE.
For the LWA split bearer, the split rare can be defined as ratio between the data rate of the WIFI or LTE side and the total data rate of the LTE side and WLAN side. For example, the split ratio is 2 bit. The value of the split ratio is defined as below:

	index
	The value of the split ratio:

	00
	The split ratio is equal or above 1/2;

	01
	The split ratio is equal or above 1/3 but below 1/2;

	10
	The split ratio is equal or above 1/5 but below 1/3;

	11
	The split ratio is below 1/5;


Proposal 2: only report the BS value of the LWA split bearer if the split ratio between LTE side and WLAN side is configured by the eNB, otherwise report the BS value of the LWA split bearer and the split ratio between LTE side and WLAN side dynamically decided by the UE.
In current specification, the BSR is reported according the logical channel group. There are three kinds of bearers in LWA, LTE bearer, LWA switched bearer, LWA split bearer, and it is benefit for the eNB to know the BS of the three kinds of bearers separately. Then the NB can schedule the data correct and can control the configuration and reconfiguration of the LWA bearer. 
Proposal 3: the BS calculation for the LWA switched bearer, LWA split bearer and LTE bearer are separate.
The LCG is 2 bits, and only 4 logical channel groups are supported. The LCG may be extended for the LWA uplink transmission. There are 4 options to deal with the issue:
Option 1: use the current LCG ID, and LTE bearer, the LWA switched bearer and LWA split bearer use the LCG ID separately.
Option 2: extend the current LCG ID and modify the current MAC CE. The UE release version will be used to distinguish the new MAC CE format and old one.
Option 3: define new LCG ID, called eLCG ID, only for LWA bearers, and more than one LCG is supported for LWA bearer. The new MAC CE and corresponding LCID should be defined. The LWA split bearer and LWA switched bearer can share the same LCG ID space or own the independent LCG ID space. The independent MAC CE LCI IDs are defined respectively.


    
Figure 2: New MAC CE and new LCID definition for LWA switched bearer and LWA split bearer with split ratio configuration.


 
Figure 3: New MAC CE and new LCID definition for LWA split bearer without split ratio configuration.
 Option 4: no new LCG ID for LWA bearers introduced, the new MAC CE and corresponding LCID is defined to distinguish the different BSR for LWA bearers. Only one LCG for LWA switched bearer and LWA split bearer respectively is supported.



Figure 4: New MAC CE and new LCID definition for LWA switched bearer and LWA split bearer without LCG definition 
Considering the back compatibility and reducing the impaction on the LTE bearer, the option 1 and option 2 are not supported. For option 3 and option 4, we think the maximum bearers supported for one UE is 8. So only one LCG for LWA switched bearer and LWA split bearer respectively is enough.
Proposal 4: Only one LCG for LWA switched bearer and LWA split bearer respectively is supported. The new MAC CE and corresponding LCID are defined.
Per bearer BSR can be supported in order to inform the eNB about more elaborate BSR for each LWA bearer. In order to identify the bearer of the BSR, the index for the LWA bearer should be introduced and configured by the eNB and the index can be 3 bits. In the long BSR for LWA per bearer BSR, the BSR order should be in ascending order of the DRB identity. In figure 5, the BSR is for one bearer.


   



Figure 5: New MAC CE and new LCID definition for per bearer BSR for LWA switched bearer and LWA split bearer
[bookmark: OLE_LINK3]Proposal 5: RAN2 is kindly asked to discuss the necessity to support per bearer BSR for LWA bearer.
3. Conclusion 
Based on the discussion above, 
Proposal 1: the BS value of the LWA switched bearer is reported to the eNB.
Proposal 2: only report the BS value of the LWA split bearer if the split ratio between LTE side and WLAN side is configured by the eNB, otherwise report the BS value of the LWA split bearer and the split ratio between LTE side and WLAN side dynamically decided by the UE.
Proposal 3: the BS calculation for the LWA switched bearer, LWA split bearer and LTE bearer are separate.
Proposal 4: Only one LCG for LWA switched bearer and LWA split bearer respectively is supported. The new MAC CE and corresponding LCID are defined.
Proposal 5: RAN2 is kindly asked to discuss the necessity to support per bearer BSR for LWA bearer.
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