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1 Introduction

According to the BSR cancellation mechanism defined in [1] TS36.321, the triggered regular/periodic BSR shall be cancelled in following case:
All triggered BSRs shall be cancelled in case the UL grant can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader.
In this paper, the problem caused by this BSR cancellation mechanism when PHR is triggered is discussed. 
2 Discussion

2.1 Multiplexing Priority
In order to guarantee the eNodeB could get the control/scheduling information as soon as possible, Logical Channel Prioritization procedure should obey the following relative priority defined in [1] TS36.321:
-
MAC control element for C-RNTI or data from UL-CCCH;

-
MAC control element for BSR, with exception of BSR included for padding;

-
MAC control element for PHR;

-
data from any Logical Channel, except data from UL-CCCH;

-
MAC control element for BSR included for padding.

An example of the prioritization and multiplexing is shown in the figure 1, where both PHR and BSR are triggered. Because the BSR has higher priority then PHR, PHR has higher priority then data not from UL-CCCH, after including both PHR and BSR, not all data can be accommodated any more.
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Figure 1: Prioritization and multiplexing procedure
2.2 BSR cancellation case
When the UL grant received in current TTI could contain all pending data, but could not contain the triggered BSR and all pending data, the triggered BSR shall not be reported and shall be cancelled. For this case, UE may not have further incoming data for transmission. Thus the eNodeB may not need this information for further scheduling and it is reasonable to cancel the triggered BSR. Another advantage of this mechanism is reducing the latency of UL data transmission. See the figure 2:
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Figure 2: BSR cancellation case when only BSR is triggered
2.3 Problem when PHR triggered
According to the specification defined in [1] TS 36.321, PHR could be triggered if any one of following conditions is met:
-
prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB for at least one activated Serving Cell which is used as a pathloss reference since the last transmission of a PHR when UE has UL resources for new transmission;

-
periodicPHR-Timer expires;

-
upon configuration or reconfiguration of the power headroom reporting functionality by upper layers TS36.331, which is not used to disable the  function;

-
activation of an SCell with configured uplink.

And BSR trigger events are defined as following in [1] TS36.321:

-
UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity and either the data belongs to a logical channel with higher priority than the priorities of the logical channels which belong to any LCG and for which data is already available for transmission, or there is no data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";

-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";

-
retxBSR-Timer expires and the UE has data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";

-
periodicBSR-Timer expires, in which case the BSR is referred below to as "Periodic BSR".
As the PHR and BSR trigger condition are defined independently, both reports could be triggered when there is UL resource for transmission. So for the case of “UL grant can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader”, the BSR shall be cancelled. But PHR (2Bytes for LTE R8/9 and more bytes for rel-10) should also be multiplexed with higher priority then data. Consequently, there is also data pending after multiplexing, but the BSR is already cancelled because the PHR is not taken into account. 
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Figure 3: Incorrect BSR cancellation
So the eNodeB could not get the pending data information because the triggered BSR is cancelled falsely. 
2.4 Proposed Operation
We propose to take the PHR into account when estimating the BSR cancellation. BSR can be only cancelled if the UL resource available in this TTI could contain all pending data buffered and PHR in any, but could not contain the BSR additionally, which can guarantee BSR would not be cancelled if there is still pending data after multiplexing as following:
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3 Proposals
As above analysis, we propose to change the BSR cancellation condition as following:

Proposal:  All triggered BSRs shall be cancelled in case the UL grant can accommodate all pending data available for transmission and PHR if triggered but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader.
The problem of incorrect cancellation would be more serious in rel-10 because of the introduction of lager size ePHR and one more trigger due to power management. The corresponding CR to rel-10 is provided in [3].
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