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Discussion/Decision
1 Introduction

The contribution is for the discussion following the last meeting’s agreement that “Will specify at least one additional BSR table which can be used in case of higher data rate”. Following points are discussed. 
· The number of additional tables

· How to define the table 
· The size of BS field of the new table
· How to synchronize to the used table 
2 Discussion
Issue 1. How many additional tables for REL-10?
Assuming the highest data rate is 600 Mbps, it is obvious that at least one more table tuned to 600 Mbps is required. The question is whether additional intermediate tables are needed or not. If a table is tuned to e.g. 300 Mbps max rate, the maximum value for the table is 600,000 byte. With the same number of code points, the relative step size of the table is 16.5%. Considering that the relative step size of 600 Mbps table is 17.5%, the second additional table seems not justified.  

Proposal 1:
One additional table tuned to the highest data rate (600 Mbps) is defined for REL-10
Issue 2. How to define the table?
Either capturing the table in the spec or building the table on demand based on the signaled parameter (e.g. maximum value) are possible. The latter would be efficient in the case where many tables are used. At least for Rel-10, one more table should be enough. Even for the future release, we don’t see drastic increase in the number of additional tables. Then going for the simpler/conventional approach would be better.
Proposal 2:
The additional table is captured in the specification. 

Issue 3. The number of code points for the new table
Due to the increased data rate, number of code points (or the size of BS field) should increase as well to keep the same granularity. The problem is that new BSR format needs to be defined. As discussed in [1], the relative step size is 17.5% if the same BS field size is used for new table. Comparing to REL-8 BS table, the increase of the step size is 3 % (14.5% --> 17.5%), which seems acceptable.  

Proposal 3:
The size of BS field of the additional table is same as REL-8 BS table. 
Issue 3. How to synchronize the used BS table between UE and ENB?
One can consider to use unused 2 bit of MAC subheader to indicate the used BS table. With this approach, further enhancement that UE changes the table dynamically depending on the buffer size to be reported is possible. For example, REL-8 table is used if the buffer size is less than 150,000 byte while REL-10 table is used for the buffer size larger than 150,000 byte. This approach however bring some complexities because only a single table is used for a BSR while LCGs’ buffer sizes may be reported in a single BSR. Therefore new rule is required for UE to decide which table to be used if one LCG has more than 150000 byte while others not. 

Moreover the gain seems not very high. The expected gain is that UE can report with the finer granularity smaller buffer size. But the difference between two tables are not that significant for smaller buffer size region. See the table below.
	INDEX 
	BS value (new table) 
	Difference
	INDEX 
	BS value (baseline table) 
	Difference

	0 
	BS= 0 
	
	0 
	BS = 0 
	

	1 
	0 < BS ≤ 10 
	
	1 
	0 < BS <= 10 
	

	2 
	10 < BS ≤ 13 
	3 
	2 
	10 < BS <= 12 
	2 

	3 
	13 < BS ≤ 15 
	2 
	3 
	12 < BS <= 14 
	2 

	4 
	15 < BS ≤ 18 
	3 
	4 
	14 < BS <= 17 
	3 

	5 
	18 < BS ≤ 22 
	4 
	5 
	17 < BS <= 19 
	2 

	6 
	22 < BS ≤ 27 
	5 
	6 
	19 < BS <= 22 
	3 

	7 
	27 < BS ≤ 32 
	5 
	7 
	22 < BS <= 26 
	4 

	8 
	32 < BS ≤ 39 
	7 
	8 
	26 < BS <= 31 
	5 

	9 
	39 < BS ≤ 47 
	8 
	9 
	31 < BS <= 36 
	5 

	10 
	47 < BS ≤ 57 
	10 
	10 
	36 < BS <= 42 
	6 

	11 
	57 < BS ≤ 69 
	12 
	11 
	42 < BS <= 49 
	7 

	12 
	69 < BS ≤ 83 
	14 
	12 
	49 < BS <= 57 
	8 

	13 
	83 < BS ≤ 100 
	17 
	13 
	57 < BS <= 67 
	10 

	14 
	100 < BS ≤ 121 
	21 
	14 
	67 < BS <= 78 
	11 

	15 
	121 < BS ≤ 147 
	26 
	15 
	78 < BS <= 91 
	13 

	16 
	147 < BS ≤ 178 
	31 
	16 
	91 < BS <= 107 
	16 

	17 
	178 < BS ≤ 215 
	37 
	17 
	107 < BS <= 125 
	18 

	18 
	215 < BS ≤ 261 
	46 
	18 
	125 < BS <= 146 
	21 

	19 
	261 < BS ≤ 316 
	55 
	19 
	146 < BS <= 171 
	25 

	20 
	316 < BS ≤ 382 
	66 
	20 
	171 < BS <= 200 
	29 

	21 
	382 < BS ≤ 463 
	81 
	21 
	200 < BS <= 234 
	34 

	22 
	463 < BS ≤ 561 
	98 
	22 
	234 < BS <= 274 
	40 

	23 
	561 < BS ≤ 679 
	118 
	23 
	274 < BS <= 321 
	47 

	24 
	679 < BS ≤ 823 
	144 
	24 
	321 < BS <= 376 
	55 

	25 
	823 < BS ≤ 997 
	174 
	25 
	376 < BS <= 440 
	64 

	26 
	997 < BS ≤ 1207 
	210 
	26 
	440 < BS <= 515 
	75 

	27 
	1207 < BS ≤ 1462 
	255 
	27 
	515 < BS <= 603 
	88 

	28 
	1462 < BS ≤ 1771 
	309 
	28 
	603 < BS <= 706 
	103 

	29 
	1771 < BS ≤ 2146 
	375 
	29 
	706 < BS <= 826 
	120 

	30 
	2146 < BS ≤ 2599 
	453 
	30 
	826 < BS <= 967 
	141 

	31 
	2599 < BS ≤ 3148 
	549 
	31 
	967 < BS <=1132 
	165 


An alternative simpler approach is to allow only one table at a time. UE starts with the REL-8 table before carrier aggregation is started. UE switches to the REL-10 table after carrier aggregation is started. In the maximum data rate point of view, UL MIMO is similar with the carrier aggregation. Hence, the table shall switch when carrier aggregation and(or) UL MIMO is started.  
Proposal 4:
UE uses REL-10 BS table while carrier aggregation and(or) UL MIMO operation is configured. Otherwise 



REL-8 BS table is used.

3 Conclusion
Following proposals are made. 
Proposal 1:
One additional table tuned to the highest data rate (600 Mbps) is defined for REL-10

Proposal 2:
The additional table is captured in the specification. 

Proposal 3:
The size of BS field of the additional table is same as REL-8 BS table
Proposal 4:
UE uses REL-10 BS table while carrier aggregation and(or) UL MIMO operation is configured. Otherwise 



REL-8 BS table is used.
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J.4
MAC procedures

As in Rel-8/9, there can only be one BSR per transport block but in a TTI, there can be several BSRs:

-
zero or one Regular/Periodic BSR; and

-
zero, one or more Padding BSRs.

All BSRs transmitted in a TTI always reflect the buffered data left after all MAC PDUs have been built for the TTI. When an LCG is reported in several BSRs of the same TTI, the same value shall be indicated. When more than one serving cell allows a Regular/Periodic BSR to be sent in a TTI, the UE can choose the serving cell in which the Regular/Periodic BSR is sent.

One additional BS table is introduced for the support of higher data rate of 600 Mbps maximum data rate; i.e. the largest value is 1,200,000 byte. Like REL-8 BS table, the new table has 64 code points and is captured in 36.321 explicitly. New BS table is used when UL MIMO and/or multiple uplink carriers are configured. Otherwise REL-8 BS table is used.
In uplink, the maximum number of HARQ transmissions is configured by the eNB and applies to all serving cells.
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