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Discussion 
1 Introduction

[1] showed a problem that padding BSR cancels all the triggered BSR, which is not an intended behavior. There are number of solutions listed in the discussion section. It is proposed to discuss the problem and take one of the solutions.
2 Discussion 
In 5.4.5 of 36.321 it is stated that 
	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.


The condition highlighted in the yellow does not preclude the case that periodic/regular BSR is cancelled when padding BSR is included in a MAC PDU, simply because it does not happen in REL-8/9 due to following two conditions.   
	1) A MAC PDU shall contain at most one MAC BSR control element, even when multiple events trigger a BSR by the time a BSR can be transmitted in which case  2) the Regular BSR and the Periodic BSR shall have precedence over the padding BSR.


In REL-8/9, at most one MAC PDU is transmitted in a TTI. Hence, if regular/periodic BSR has been triggered, it is included in the MAC PDU before the padding PDU is included.
In REL-10 multiple MAC PDUs could be transmitted in a TTI. Because above two rules are valid in a MAC PDU level, it is possible that padding BSR is included in a MAC PDU even when there is triggered regular/periodic BSR which has not been included in a MAC PDU yet. In such case, triggered regular/periodic BSR is cancelled.
We see number of alternative solutions listed below.
Solution 1: Changing the BSR cancellation rule such that only periodic/regular BSR cancels periodic/regular BSR

This solution is proposed by [1]. It is generally okay but has a small problem that the padding BSR is never cancelled. By the definition of the padding BSR, not cancelling padding BSR may not cause a real problem. However, for future proof, padding BSR better be cancelled as well. In that sense, solution 1 could be a bit enhanced such that only periodic/regular BSR cancels triggered BSR.
The expected change is presented in the table 1.

<Table 1>

	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 Regular/Periodic BSR is included in a MAC PDU for transmission.


Solution 2: Changing the multiplexing rule such that periodic/regular BSR is included in the MAC PDU before the padding BSR is included
With the above special rule, the problem is solved. However, it seems kind of a temporary relief amending a problem by changing irrelevant part. Also it breaks the general principle that MAC PDU multiplexing (i.e. which SDU/CE is included in which MAC PUD) is UE implementation. 
The expected change is presented in the table 2.

<Table 2>

	The UE shall transmit at most one Regular/Periodic BSR in a TTI and include the Regular/Periodic BSR in a MAC PDU before padding BSR is included in other MAC PDU. 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.


Solution 3: Changing the BSR cancellation rule such that truncated BSR does not cancel the triggered BSR
Normal padding BSR contains the same information as the periodic/regular BSR. Therefore, there is no problem in cancelling the periodic/regular BSR when the normal padding BSR is included in a MAC PDU. The problem is when truncated padding BSR, which contains only part of information, cancels the periodic/regular BSR. Hence what needs to be done is to not cancel the periodic/regular BSR when the truncated BSR is included in the MAC PDU.

The expected change is presented in the table 3.

<Table 3>

	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, except Truncated BSR, is included in a MAC PDU for transmission.


Solution 4: Changing the rule such that at most one BSR is included in a TTI
It has been discussed whether to allow or not multiple BSRs to be included in a TTI. In general, network vendors prefer that only one BSR is reported per TTI while UE vendors do not like such restriction. At that time, no harm was foreseen in allowing multiple BSRs per TTI provided that all the BSRs contain the same information. The decision was made such that multiple BSRs can be transmitted in a TTI, which is reflected in the current specification as in the table 4. 

<Table 4>

	The UE shall transmit at most one Regular/Periodic BSR in a TTI and it is up to the UE implementation to decide in which MAC PDU the Regular/Periodic BSR is included. 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.


If UE is allowed to include at most one BSR in a TTI, it is same as REL-8/9 and the problem is solved. 
The UE shall transmit at most one Regular/Periodic BSR in a TTI and it is up to the UE implementation to decide in which MAC PDU the Regular/Periodic BSR is included. 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.

The expected change is presented in the table 5.
<Table 5>

	The UE shall transmit at most one Regular/Periodic BSR in a TTI and it is up to the UE implementation to decide in which MAC PDU the Regular/Periodic BSR is included. 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 if a Regular/Periodic BSR is not transmitted in this TTI.


3 Conclusion
All solutions work. To make the specification clean, it may be the best to align the specification as much as possible between releases. In that sense, solution 4 would be the most proper one. A draft CR for solution 4 is attached.
It is proposed to discuss the solutions and make a choice between them.
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