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1 Introduction
On the last RAN2#70 meeting, the following agreement related to BSR was reached:

	Agreement:

Allow only zero or one normal BSR, and zero or more padding BSR's in a TTI (still max 1 BSR per TB). If multiple BSR's are included in one TTI, for any LCG always the same value shall be indicated.


From the above agreement, it is clear that more padding BSRs can be transmitted in one TTI, but there are three types of padding BSR, so it is not clear whether there could be the different kinds of padding BSR, and whether there could be the same LCG information included in truncated BSR.
In this contribution, we will give our consideration on this issue. Based on our preference, we also give our consideration on the BSR timer maintenance in CA.

2 Discussion
2.1 Padding BSR 
In Rel-8/9, each type of BSR represents the LCG BS information as below:

· Long BSR: More than one LCG is included in it. It represents complete BS information.
· Short BSR: Only one LCG is included in it. Except the LCG the other LCGs’BS is equal to zero. It represents complete BS information.
· Truncated BSR: Only one LCG is included in it, and the LCG should be in the highest priority with available data for transmission. The BS of the LCG higher than it is zero and the BS of at least one LCG with lower priority is not zero. It represents incomplete BS information.
Assuming there are two padding BSRs in one TTI, there are 4 possible scenarios as below. Scenario 1 and Scenario 2 will carrier the complete BS information. The scenarios which we will discuss are Scenario 3 and Scenario 4.
· Scenario 1: Long BSR + Long BSR;

· Scenario 2: Short BSR + Short BSR;

· Scenario 3: Long BSR + truncated BSR;

· Scenario 4: Truncated BSR + truncated BSR.
Question 1: Whether Scenario 3 and Scenario 4 are allowed?

Since the padding bits may be different in each MAC PDU, if UE just follows the Rel-8/9 rule to assemble the padding BSR, Scenario 3 and Scenario 4 will happen. It was agreed that for any LCG, the same value should be indicated, thus it will not introduce extra ambiguity to eNB. Hence, it is no reason to prohibit Scenario 3 and Scenario 4 to happen.
Proposal 1: It is allowed different kinds of BSR to be transmitted in one TTI.
Question 2: For Scenario 4, whether the truncated BSR should include the same or different LCG?

Since there may be multiple truncated BSRs triggered, thus there are two alternatives to assemble the truncated BSRs: 

· Alt 1:  Truncated BSR on different CC should be same, only including the BS information of the highest LCG with available data for transmission. 
· Alt 2: Truncated BSR on different CC can represent different LCG’s BS information.
In Alt2, all truncated BSRs can be be combined to form a complete BSR which is benefit for the eNB to perform the uplink scheduling, but it will bring some extra complexity to UE and eNB:
1) On UE side

· It will introduce new rule only for truncated BSR assembly, which is not common for all padding BSR.
· If the LCG number with available data is not equal to the MAC PDU number with padding bits, how to deal with it should be defined.

2) On eNB side
· eNB has to collect all MAC PDUs in one TTI, and extract the truncated BSRs to form the complete BS information. If the MAC PDUs are received at different time, it will bring extra complexity and ambiguity.
· If eNB just deal with each truncated BSR as Rel-8/9 rule, the BS information is inconsistent. 
From the above analysis, Alt1 is preferred.

Proposal 2: If multiple padding BSRs are transmitted in one TTI, each padding BSR should be assembled individually as Rel-8/9 rule.

2.2 BSR Timer Maintenance
It was a common understanding that the BSR timers are configured and maintained per UE in CA. If we directly apply the Rel-8/9 BSR timer maintenance mechanism, it may cause some confusion, listed below:
Case1: retxBSR-Timer
 In Rel-8, retxBSR-Timer will be restarted when the UE has UL resources allocated for new transmission. While in CA, there may be new transmission and retransmission in one TTI, whether the retxBSR-Timer should be restarted or not?
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 Figure 1.   RetxBSR-Timer maintenance
If the retxBSR-Timer can only be restarted when there are all new transmission on all activated UL CCs, it may result there is no BSR report for a long time which will decrease the uplink scheduling performance. Since the aim of introducing the retxBSR-Timer is to prevent this kind of things to happen, thus it is reasonable to restart the retxBSR-Timer when there is new transmission on any UL CC.
Proposal 3：The UE shall restart retxBSR-Timer upon indication of a grant for new data transmission on any UL CC.
Case2: PeriodicBSR-Timer
In Rel-8, PeriodicBSR-Timer will be restarted except when the BSR is a Truncated BSR. While in CA, there may be long BSR together with truncated BSR are transmitted in one subframe, in this condition whether the PeriodicBSR-Timer needs to be restarted?
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Figure 2.  PeriodicBSR-Timer maintenance
For CA, it is reasonable that the periodicBSR-Timer will be restarted if any of the MAC PDUs in this subframe includes a whole BSR (a Short BSR or a Long BSR).Only when there are only truncated BSRs in one subframe, the periodic BSR will not be restarted. By this way, the eNB can get the periodic BSR as often as Rel-8/9, which is good for uplink scheduling.
Proposal 4：PeriodicBSR-Timer shall be restarted if there is long/short BSR transmitted on any UL CC.

3 Conclusion
According to the presentation in section two, it is proposed:

Proposal 1: It is allowed different kinds of BSR to be transmitted in one TTI.

Proposal 2: If multiple padding BSRs are transmitted in one TTI, each padding BSR should be assembled individually as Rel-8/9 rule.

Proposal 3：The UE shall restart retxBSR-Timer upon indication of a grant for new data transmission on any UL CC.
Proposal 4：PeriodicBSR-Timer shall be restarted if there is long/short BSR transmitted on any UL CC.
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5  Text Proposal for TS36.321
The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data  available for transmission in the UL buffers of the UE. RRC controls BSR reporting by configuring the two timers  periodicBSR-Timer and retxBSR-Timer and by, for each logical channel, optionally signalling logicalChannelGroup which allocates the logical channel to an LCG [8].

For the Buffer Status reporting procedure, the UE shall consider all radio bearers which are not suspended and may consider radio bearers which are suspended.

A Buffer Status Report (BSR) shall be triggered if any of the following events occur:

-
UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) 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".

For Regular and Periodic BSR:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Long BSR;

-
else report Short BSR.

For Padding BSR:

-
if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;

-
else report Short BSR.

-
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader, report Long BSR.

If the Buffer Status reporting procedure determines that at least one BSR has been triggered  and not cancelled:

-
if the UE has UL resources allocated for new transmission for this TTI:

-
instruct the Multiplexing and Assembly procedure to generate a BSR MAC control element;

-
start or restart periodicBSR-Timer except when there is only truncated BSR;

-
start or restart retxBSR-Timer.

-
else if a Regular BSR has been triggered:

-
if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

-
a Scheduling Request shall be triggered.

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 the Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

The UE shall restart retxBSR-Timer upon indication of a grant for transmission of new data on UL-SCH.

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.
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