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1. Introduction
In 3GPP TSG RAN2 meeting #92, it was agreed to adopt the UE feedback mechanism proposed in [2] as a working assumption, and to draft a  PDCP CR for UE feedback based on this working assumption via email discussion [92#41][LTE/WLAN].  The draft 36.323 CR for LWA status report in [1] captures the outcome of this email discussion.    
In this contribution we further discuss the issue of LWA status reporting and propose additional simplifications to the status report captured in [1].
2. Discussion
As discussed extensively in [3] (Report on RAN2 email discussion on UE feedback), the LWA status report addresses two main purposes: 
1. To prevent HFN de-synchronization

2. To help eNB scheduler to decide on appropriate LTE/WLAN scheduling split ratio
Observation 1: the LWA status report is used for two purposes: to prevent HFN de-synchronization and to help eNB scheduler to decide on appropriate LTE/WLAN scheduling split ratio.
Based on the working assumptions agreed in [2], the currently defined LWA status report [1] contains the following information:
· FMS

First missing PDCP SN

· HRL

Highest Received PDU SN on LTE

· HRW
Highest Received PDU SN on WLAN

· NMP
Number of Missing PDUs
It is clear that the FMS field included in the report is needed to address the first issue of HFN de-synchronization. 
Observation 2: the FMS must be included in LWA status report.
The remaining fields included (HRL/HRW, NMP), aim to address the second issue of scheduling, while avoiding the reporting overhead incurred with explicit signaling of the bitmap used in the existing PDCP status report.    In the following we further discuss the need for these fields and propose additional simplifications. 
It is clear that in order to make effective traffic splitting decisions, the eNB scheduler must have a mechanism to estimate the relative rate on the LTE and the WLAN links. While, the bitmap used with currently defined PDCP status report [5] facilitates this estimation, it can lead to excessive signaling overhead, especially if the PDCP status has to be reported frequently.  Hence, simpler mechanisms are needed to assist the eNB with accurate rate estimation. In principle, assuming that LWA is always used with RLC AM in LTE, the eNB can infer LTE related rate information from the RLC layer, by tracking the SN of PDCP packets successfully sent via the LTE link, but the eNB still needs to estimate the WLAN rate. Monitoring FMS progression combined with LTE rate estimation via RLC may help the eNB to estimate the WLAN rate, however, it is not accurate as the packet loss due to expiry of the PDCP reordering timer at the receiver cannot be accurately captured.   Hence, the number of missing PDUs is beneficial for the eNB to improve the rate estimate. 

Observation 3: NMP (Number of Missing PDUs) provides useful information and must be included in LWA status report.
In addition to  NMP, the last SN received (or alternatively the length of SN space that is being reported) is also useful to provide the statistics of packet errors. Note that as the currently defined LWA status report contains both the HRW and the HRL, this information can be inferred.  However, we also note that just reporting the highest received SN (HRS) , i.e., the SN corresponding to the HRL or HRW whichever has higher associated COUNT value, is sufficient thereby eliminating the overhead in reporting both. 
Observation 4:  The HRL and HRW fields may be replaced with the HRS field.
Based on the observations above, it is therefore proposed to optimize the LWA status report defined in [1] to carry: FMS, NMP and HRS (Highest Received SN). 
Proposal 1: to optimize the LWA status report defined in [1] to carry: FMS, NMP and HRS (Highest Received SN). 

If optimizations proposal is not agreeable, we must stick to the working assumption in [2] and [1].
3. Proposals
Observation 1: the LWA status report is used for two purposes: to prevent HFN de-synchronization and to help eNB scheduler to decide on appropriate LTE/WLAN scheduling split ratio.
Observation 2: the FMS must be included in LWA status report.
Observation 3: NMP (Number of Missing PDUs) provides useful information and must be included in LWA status report.
Observation 4:  The HRL and HRW fields may be replaced with the HRS field.

Proposal 1: to optimize the LWA status report defined in [1] to carry: FMS, NMP and HRS (Highest Received SN). 

A companion CR based on the above proposal is provided in [4].
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