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1. Introduction
PDCP reordering mechanisms for split bearers have been discussed in the RAN2 #85 and RAN2#85bis meetings. While the principle of RLC-UM like reordering has already been agreed, there is still an open issue regarding how and when to trigger PDCP Status reporting at the UE.  In this contribution, we present our views on this issue. 
2. Discussion
2.1. Background
During the RAN2#85bis meeting, the basic procedure for split bearer PDCP SN delivery notification was agreed [2]:
	1
The SeNB provides to the MeNB PDCP SNs of the successfully delivered PDCP PDUs (based on RLC AM state in SeNB) among the ones that it received from the MeNB. 




The above procedure, along with X2-based flow control and PDCP reordering, enable the in-order reception and without duplication of PDCP PDUs by the UE in the periods when dual connectivity is fully established.

In certain scenarios, however, the SeNB RLC AM state does not have the most accurate knowledge of the RLC PDUs received by the UE, leading to potentially inaccurate or incomplete reporting of delivered PDCP SN to the MeNB. These scenarios include:

i)  Handover;  

ii) SeNB change/release;
iii) SCG RLF (S-RLF);
During the RAN2#85 meeting, it was agreed not to introduce continuous UE reporting of PDCP Status, while it was left FFS on whether triggers for specific scenarios were needed [1]:

	2
From RAN2 point of view we do not want continuous PDCP status reporting from the UE to the MeNB.


FFS for other cases such as mobility/SeNB change/reconfiguration.

3
PDCP reordering after SeNB release if FFS.




Next we discuss the need for PDCP Status reporting in cases (i-iii) above.

2.2.  Handover
In case of handover, the procedure for PDCP Status reporting of legacy bearers can be re-used, as the split bearer procedure is not fundamentally different from a legacy bearer in handover. Since PDCP for split bearers anyway terminates at the MeNB, no additional status reporting is required beyond what is already defined in the specification.
Proposal 1: Legacy PDCP Status reporting for split bearers upon handover is supported.

2.3. SeNB change/release 

When a change/release of SeNB occurs, the RLC AM state at the SeNB does not have the most up-to-date information of successfully delivered PDCP PDUs.  This can be handled by the MeNB in two ways:
Alt1) By retransmitting all the missing PDCP SN indicated by the SeNB ;

Alt2) Retransmitting only the missing PDCP SN indicated by UE Status report;

In case of Alt.1, there is unnecessary overhead and inefficiencies introduced when duplicate packets are retransmitted to the UE. Furthermore, due to smaller coverage of small cells, SeNB change/release would happen more frequently than MeNB change, resulting in many unnecessary retransmissions, which effectively negates a major advantage of split bearers from a system efficiency point of view. 

On the other hand, Alt.2 is very similar to the current mechanism already supported for handover. Since the UE has the most accurate information of successfully received PDCP SNs, PDCP status reporting upon SeNB change/release avoids unnecessary duplicate transmissions and thus improves overall system performance. 
Proposal 2: PDCP Status reporting for split bearers upon SeNB change and  SeNB release is introduced.   
2.4. SCG RLF 
Upon undergoing S-RLF, the UE remains configured with the SeNB until the SeNB connection is released by the MeNB. During the RAN2#85bis meeting, the following relevant agreements was made [1]:
	UE shall report S-RLF to MeNB (triggered by RLM, RA or RLC) and indicates which of the triggers were met. 

1b
UE shall suspend UL transmissions to SCG upon S-RLF

2
UE is not required to monitor the PDCCH for the SCG upon detecting S-RLF.

3
The data transfer for a split bearer over the MeNB is maintained upon S-RLF.




Clearly, the ability to retain the data connection seamlessly over the MeNB upon SCG failure is a key feature of the split bearer architecture. In case of S-RLF, the stops UL transmissions towards the SCG and, hence, stops RLC STATUS reporting. Hence, the SeNB has no way to distinguish unacknowledged PDUs from those that are indeed missing and cannot accurately report the PDCP SNs to the MeNB. Therefore, for efficient operation of split bearers during S-RLF, PDCP Status reporting should be introduced. 
Proposal 3: PDCP Status reporting for split bearers upon S-RLF is introduced.   
Since RAN2 has already agreed to report S-RLF to the MeNB, there is little extra overhead incurred by including the PDCP Status in the report.
Proposal 4: S-RLF reporting to the MeNB includes PDCP Status for split bearers.   

3. Conclusion
In this document we discussed PDCP Status Report triggers for split bearers and made the following proposals:
Proposal 1: Legacy PDCP Status reporting for split bearers upon PCell change is supported.

Proposal 2: PDCP Status reporting for split bearers upon SeNB change and  SeNB release is introduced.   
Proposal 3: PDCP Status reporting for split bearers upon S-RLF is introduced.   

Proposal 4: S-RLF reporting to the MeNB includes PDCP Status for split bearers.   
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