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Discussion/Decision
1 Introduction

It seems that REL-8 BSR can be largely reused for carrier aggregation. However, number of small open issues exist which will be discuss in the contribution. 
2 Discussion
The first issue to be discussed is whether new BSR trigger is required or not. Three triggers, regular trigger, periodic trigger and padding trigger, are expected work fine for REL-8. At least no problem have identified in the interoperability test yet. Since carrier aggregation merely means the increased data rate in BSR perspective, we don’t see a strong need for new trigger.

Proposal 1
REL-8 BSR triggers are reused and no new one is introduced in REL-10.
Three formats, Long BSR, Short BSR and Truncated BSR, are in REL-8. Because the Short BSR and Truncated BSR are actually same one in terms of format, there are in fact only two formats, that have been designed based on the fact that there are at most 4 LCGs. It is expected that the number of EPS bearer does not increase in REL-10. It leads to the fact that the number of LCGs stay same in REL-10. Hence there seems no motivation to change the format.
Proposal 2
REL-8 BSR formats are reused and no new one is introduced in REL-10.
Because the maximum data rate increase significantly, it should be discussed whether BS value should be extended beyond 6 bit. Roughly speaking, BS value need to indicate 10 times higher maximum value in REL-10. Using the same logarithmic sampling with 10 times higher maximum value than REL-8, the relative step size increase by 3 % (from 15% to 18%). This seems acceptable. Please see the example table that can be applied to REL-10 UEs below.

	INDEX 
	BS value 
	INDEX 
	BS value 

	0 
	BS= 0 
	32 
	3513 < BS ≤4271 

	1 
	0 < BS ≤ 10 
	33 
	4271 < BS ≤5192 

	2 
	10 < BS ≤ 13 
	34 
	5192 < BS ≤ 6313 

	3 
	13 < BS ≤ 15 
	35 
	6313 < BS ≤7675 

	4 
	15 < BS ≤ 18 
	36 
	7675 < BS ≤ 9331 

	5 
	18 < BS ≤ 22 
	37 
	9331 < BS ≤ 11344 

	6 
	22 < BS ≤ 27 
	38 
	11344 < BS ≤ 13792 

	7 
	27 < BS ≤ 33 
	39 
	13792 < BS ≤ 16767 

	8 
	33 < BS ≤ 40 
	40 
	16767 < BS ≤ 20385 

	9 
	40 < BS ≤ 48 
	41 
	20385 < BS ≤ 24784 

	10 
	48 < BS ≤ 59 
	42 
	24784 < BS ≤30131 

	11 
	59 < BS ≤ 71 
	43 
	30131 < BS ≤36633 

	12 
	71< BS ≤86 
	44 
	36633 < BS ≤44537 

	13 
	86 < BS ≤ 105 
	45 
	44537 < BS ≤54147 

	14 
	105 < BS ≤ 127 
	46 
	54147 < BS ≤65831 

	15 
	127 < BS ≤ 155 
	47 
	65831< BS ≤80036 

	16 
	155 < BS ≤ 188 
	48 
	80036 < BS ≤97306 

	17 
	188 < BS ≤ 228 
	49 
	97306 < BS ≤118302 

	18 
	228 < BS ≤ 278 
	50 
	118302 < BS ≤143829 

	19 
	278 < BS ≤337 
	51 
	143829 < BS ≤174863 

	20 
	337 < BS ≤ 410 
	52 
	174863 < BS ≤212595 

	21 
	410 < BS ≤ 498 
	53 
	212595 < BS ≤258468 

	22 
	498 < BS ≤ 606 
	54 
	258468 < BS ≤314239 

	23 
	606 < BS ≤736 
	55 
	314239 < BS ≤382045 

	24 
	736 < BS ≤ 895 
	56 
	382045 < BS ≤464481 

	25 
	895 < BS ≤ 1088 
	57 
	464481 < BS ≤564705 

	26 
	1088 < BS ≤ 1323 
	58 
	564705 < BS ≤686556 

	27 
	1323 < BS ≤1608 
	59 
	686556 < BS ≤834699 

	28 
	1608 < BS ≤ 1955 
	60 
	834699 < BS ≤1014807 

	29 
	1955 < BS ≤2377 
	61 
	1014807 < BS ≤1233779 

	30 
	2377 < BS ≤ 2890 
	62 
	1233779 < BS ≤1500000 

	31 
	2890 < BS ≤ 3513 
	63 
	1500000 < BS 


Proposal 3
BS value field of REL-10 is 6 bit as that of REL-8.

The next issue is when UE decides the format of the regular/periodic BSR and when UE determines the contents of the buffer size field. The answer to the latter question seems clear. As in REL-8, the buffer size field should be determined after all the MAC PDUs have built for the TTI. However the former question is not that straightforward. In REL-8, the format is determined before LCP is started. It is not clearly specified in the specification. However determining the format before logical channel prioritization seems the most logical behaviour considering that regular/periodic BSR has higher priority than logical channel data. In REL-10, it becomes a bit more complex because of potential multiple grant handling. The desirable behaviour may be different depending on whether the logical channel prioritization procedure is applied per UL grant or to the whole grants. If it is per UL grant, the format needs to be determined before the logical channel prioritization of the last MAC PDU is started. If it is for the whole grants, there is only one LCP and it is sufficient to determine the format before the LCP starts.

Proposal 4
The buffer size field is determined after all MAC PDUs have built for the TTI. 
Proposal 5
The format of regular/periodic BSR is determined before the LCP is applied. More details should be 





discussed after LCP issue is settled down. 

In REL-8, only one BSR is allowed per MAC PDU. It is to prevent multiple BSRs to be received by ENB in a TTI. To ensure the same in REL-10, only one BSR should be allowed per TTI across multiple MAC PDUs. However, it seems an overkill without clear motivation. There seems no real harm even if multiple BSRs are received simultaneously if the contents are consistent. We don’t see any motivation to adjust UE behaviour for multiple MAC PDUs in a TTI case.

 Proposal 6
As like REL-8, only one BSR is allowed per MAC PDU in REL-10.

As a consequence of proposal 6, multiple BSR can be included in MAC PDUs of the same TTI. This may open the door for the enhancements like e.g. reporting different LCGs in case of multiple short BSRs. However we assume the enhancement should be considered only when significant gain is proven.

Proposal 7
No enhancement for the case multiple BSRs are included in MAC PDUs of the same TTI is 








considered unless significant gain is provided.
One can consider to send BSR only in a specific UL CC. The motivation would be the better channel quality of the UL PCC. It may be true that UL PCC provides the best uplink channel. However, HARQ operation should compensate the difference. We also need to make sure that reasonable reliability is achieved for all the configured UL CCs. In that sense we don’t see it necessary to limit the UL CC that BSR can be transmitted.

 Proposal 8
BSR can be transmitted in any UL CC
3 Conclusion
Following proposals are made.
Proposal 1
REL-8 BSR triggers are reused and no new one is introduced in REL-10.
Proposal 2
REL-8 BSR formats are reused and no new one is introduced in REL-10.
Proposal 3
BS value field of REL-10 is 6 bit as that of REL-8.
Proposal 4
The buffer size field is determined after all MAC PDUs have built for the TTI.
Proposal 5
The format of regular/periodic BSR is determined before the LCP is applied. More details should be 





discussed after LCP issue is settled down. 

Proposal 6
As like REL-8, only one BSR is allowed per MAC PDU in REL-10.
Proposal 7
No enhancement for the case multiple BSRs are included in MAC PDUs of the same TTI is 








considered unless significant gain is provided.

Proposal 8
BSR can be transmitted in any UL CC
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