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1 Introduction

With this paper we would like RAN2 to discuss the intention of the MAC specification with regards to Padding BSRs and potential consequences on scheduling, performance and network implementation. 
2 Discussion 
According to our understanding, the currently specified handling of Padding BSRs in the MAC specification might not capture the intended behavior. Below we discuss how the current text may allow a Padding BSRs to remain triggered over multiple subframes, and how this could affect the BSR mechanism in a negative way.
In [36.321, 5.4.5] the following text describes the trigger condition for a Padding BSR:


[image: image1]
When the UE builds a MAC PDU, first it completes the Logical Channel Prioritization and allocates resources for the data and MAC CEs in a prioritized order. Then it performs the multiplexing and assembly where first the MAC CEs and then the MAC SDUs are included in the available resources of the MAC PDU(s). Padding is then performed for each MAC PDU. According to our understanding it is at this point in time a Padding BSR would be triggered if the above trigger condition is fulfilled, even if the MAC PDU in question already has a Regular/Periodic BSR included for transmission. According to the following text [36.321, 5.4.5] it may however not be included in this MAC PDU for transmission when the MAC PDU already contains a Regular/Periodic BSR:

When the Padding BSR is not included for transmission in this MAC PDU or another MAC PDU (in case of CA) in this TTI, the following text [36.321, 5.4.5] describing the cancellation conditions for BSRs does not mandate this Padding BSR to be cancelled:
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Observation: Considering the current specification a Padding BSR could remain triggered until the next TTI. 

It is our understanding that the intended behavior would be that Padding BSRs should not remain triggered across subframes. Furthermore, we think that many UE implementations may already be implemented in line with this behavior. However, as the specification does not explicitly prohibit a Padding BSR from remaining triggered in the next TTI, we are concerned that there could appear UE implementations in which the Padding BSR would remain triggered.
The consequences if a Padding BSR would remain triggered across subframes, would be that this may have a negative effect on the BSR reporting mechanism. According to the LCP procedure, a Padding BSR has the lowest priority and would thus normally not be included if the UE buffer continuously does not run empty. As long as the Padding BSR remains triggered, but is not included for transmission, the periodicBSR-Timer will be restarted in each TTI, effectively preventing the trigger of the Periodic BSR. Similarly, BSR retransmission may be prevented due to continuously restarting the retxBSR-Timer.
Since the Periodic BSR may be the only BSR being reported for a UE with a buffer that continuously does not run empty; delaying or preventing it (due to the triggered Padding BSR which is not sent) may result in poor scheduling decisions due to lack of buffer status information. From a network perspective this would be highly undesirable and may lead to need for special handling and complex and/or inefficient workarounds.
Proposal 1: We ask RAN2 to confirm our understanding of the desired/intended behavior with regards to Padding BSR, i.e. that a Padding BSR should not remain triggered across subframes.
3 Summary and Conclusion

Based on the above analysis we would like RAN2 to discuss the intended behavior of the Padding BSR. If RAN2 shares our understanding of the intended behavior (as stated in Proposal 1), RAN2 should discuss how to best clarify this in the specification in order to avoid different UE behaviors with regards to the BSR mechanism. The corresponding CRs are provided in R2-11XXXX, R2-11XXX and R2-11XXXX.
Proposal 2: Clarify the specification to ensure that a Padding BSR does not remain triggered across subframes.
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";











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. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.”











If the UE is requested to transmit multiple MAC PDUs in a TTI, it may include a padding BSR in any of the MAC PDUs which do not contain a Regular/Periodic BSR.
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