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1 Introduction

RAN2 made following agreements on UL split bearer
=>
For a split bearer, go for double reporting + threshold
=>
If the PDCP data amount is above threshold, both MAC entities trigger BSRs.
=>
If the PDCP data amount is less than threshold, only one MAC entity triggers BSR.
The agreements above only concern about reporting. This contribution extends the discussion to triggering and data transmission.
2 Discussion

Since agreements from the last meeting is only about reporting, whether to apply the same principle to triggering (i.e. double triggering + threshold) needs to be discussed.

Figure 1 list BSR triggering events currently defined.
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Figure 1

In general, if BSR is triggered for the both eNBs (double triggering), timely reporting buffer status to both eNBs (double reporting) would be more likely to be achieved. The only exception is padding BSR that is actually not triggered by itself but only replace the padding bits. 
Proposal 1 Double triggering is not applied to padding BSR 
Periodic BSR is triggered per MAC entity when periodicBSR-Timer of the MAC entity expires. Having said that periodic BSR is per MAC entity, it is not entirely clear if periodic BSR needs to be triggered to both ENBs (i.e. double triggering for periodic BSR is necessary). One can argue it is not necessary because periodic BSR will be triggered to the other ENB sooner or later when periodicBSR-Timer of the other MAC entity expires. 

Similar logic can be applied to regular BSR due to timer expiry. It is triggered upon retxBSR-Timer expiry which is managed by each MAC entity. There seems no strong motivation for double triggering for this case as well because it will be triggered by the corresponding MAC entity when needed.
The main use case of double triggering seems regular BSR due to new data arrival. If double triggering is not applied to this case, reporting new data to the other MAC entity will be delayed until periodic timer expires for this MAC entity. It may degrade uplink offloading performance. 

Proposal 2 When regular BSR is triggered due to split bearer data and the amount of data is above a threshold, regular BSR is triggered towards both MAC entities

Regular BSR is triggered only for the empty buffer and not triggered if data is already stored in the corresponding LCG buffer. It means that only when the amount of initial data arrives at the empty buffer is greater than the threshold regular BSR to the other eNB is also triggered. Threshold is designed to cope with single IP packet dilemma and is likely to be higher than typical IP packet size. All these suggest that the amount of the first data is greater than the threshold is not likely. Therefore one can consider inventing new regular BSR trigger towards the other eNB when the amount of data increases beyond the threshold. 

All in all, applying double triggering to regular BSR for new data arrival seem necessary, and applying double triggering to timer based mechanisms does not make much sense. On the other hands, amount of new data exceeding threshold wouldn’t be always the case. Hence applying double triggering only to regular BSR for new data arrival may not make much difference in practice. The problem may be resolved by defining new trigger or by configuring periodic BSR with shorter periodicity.
Three alternatives are as listed in table 1.
<Table 1>

	Option 1: 
Aligned with the agreement; difficult to report to the other MAC entity timely
	No double triggering for padding BSR

No double triggering for periodic BSR

No double triggering for regular BSR triggered by retxBSR-Timer expiry
Double triggering for regular BSR triggered by new data arrival

	Option 2: 
Overcome the drawback of option 1 with additional complexity
	No double triggering for padding BSR

No double triggering for periodic BSR

No double triggering for regular BSR triggered by retxBSR-Timer expiry
Double triggering for regular BSR triggered by new data arrival

New double triggering for regular BSR when amount of data exceeds Threshold

	Option 3: Overcome the drawback to some extent with less additional complexity by triggering timer based trigger more often
	No double triggering for padding BSR

Double triggering for periodic BSR

Double triggering for regular BSR triggered by retxBSR-Timer expiry
Double triggering for regular BSR triggered by new data arrival


Even with option 1, we believe eNB can configure periodicBSR-Timer with appropriate periodicity to make timely reporting possible. Further enhancement can be discussed but we propose to have option 1 as baseline.

Proposal 3 Do not apply double triggering for periodic BSR

Proposal 4 Do not apply double triggering for regular BSR triggered by retxBSR-Timer

Another issue is whether to restrict transmission toward an eNB as Rel-12 when the amount of data is less than threshold.  The main purpose of threshold mechanism is to avoid double grant in a single packet scenario. In our view, threshold mechanism is designed based on the assumption that transmission takes place only toward a single eNB when amount is less than threshold. This principle should be kept because otherwise no benefit will be achieved with threshold mechanism.
Proposal 5 Transmit PDCP data to an ENB if amount is less than threshold  
3 Summary
Five proposals are made.

Proposal 1 Double triggering is not applied to padding BSR

Proposal 2 When regular BSR is triggered due to split bearer data and the amount of data is above a threshold, regular BSR is triggered towards both MAC entities

Proposal 3 Do not apply double triggering for periodic BSR

Proposal 4 Do not apply double triggering for regular BSR triggered by retxBSR-Timer

Proposal 5 Transmit PDCP data to an ENB if amount is less than threshold

It is proposed for RAN2 to discuss them and make agreements on the issues raised in this contribution. 
�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.





Page 1

_1492866905.vsd
Regular BSR due to data arrival


Padding BSR 


Regular BSR due to timer expiry


Periodic BSR



