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Discussion 
1 Introduction

It is the contribution for following up discussion from R2-121324.
Two cases are analyzed to see if there is a problem to be solved. 
· Whether enough scheduling choices are available if a single WB-AMR packet is served by SPS?

· Whether enough scheduling choices are available if two WB-AMR packets are transmitted as bundled by dynamic scheduling?

3 WB-AMR codec rates (6.6 kbps, 8.85 kbps, 12.65 kbps) expected to be more widely used are considered.
2 Discussion
Case 1: SPS and non-bundled case
Table 1 shows the relevant TB sizes for each coding rate in case of the scenario 1 (BE mode and UDP checksum off). It further shows the corresponding padding ratio and the number of scheduling choices.

· Padding ratio is calculated with the assumption that 16 bit short BSR is always included. 

· For example, the padding ratio of 208 bit  of 6.6 kbps = (208 – 176 – 16)/208 = 8 %

· Scheduling choice is the combination of number of PRBs and ITBS that corresponds to the TB size 
	AMR rate/ no padding MAC PDU size
	　
	Relevant TB sizes (5 closest TB sizes that are at least 16 bit bigger than no padding MAC PDU size)

	6.6kbps/176 bit
	
	208
	224
	256
	280
	296

	
	P
	8%
	14%
	25%
	31%
	35%

	
	S
	6 
	5 
	8 
	1 
	2 

	8.85kbps/ 224 bit
	
	256
	280
	296
	328
	336

	
	P
	6%
	14%
	19%
	27%
	29%

	
	S
	8 
	1 
	2 
	8 
	0 

	12.65 kbps/296 bit
	
	328
	336
	344
	376
	392

	
	P
	5%
	7%
	9%
	17%
	20%

	
	S
	8 
	0 
	1 
	2 
	3 


P: Padding ratio, S: Scheduling Choice

As seen in the table, too high padding ratio occurs if e.g. 2 or 3 level bigger TB size is used.
The same exercise is executed for other scenarios. Details can be found in the Annex. 
Table 2 shows the number of Scheduling Choices that fulfils following conditions, which we believe typical scheduling strategy.
· The number of PRBs is smaller than 11 (Allocating more than 11 PRBs for SPS seems not feasible)

· ITBS < 16 (It is the constraint for SPS PDCCH verification)

· Padding ratio is smaller than 10%

<Table 2>
	AMR rate
	BE, UDP off
	OA, UDP off
	BE, UDP on
	OA, UDP on

	
	# of SC
	# of SC
	# of SC
	# of SC

	6.6
	6
	6
	11
	5

	8.85
	8
	8
	9
	1

	12.65
	9
	9
	9
	1


Only 1 scheduling choice is provided for some cases.
· OA mode with UDP checksum on and 8.85 kbps, following TB sizes are available; 
· 280 bit; padding ratio is 6%; 1 PRB allocation (i.e. NPRB =1) is available.
· If we allow +10% padding ratio, 296 bit; padding ratio is 11%; NPRB =2 and NPRB =7 are available.

· OA mode with UDP checksum on and 12.65 kbps, following TB sizes are available;
· 344 bit; padding ratio is 2%; NPRB =10 is possible.

· If we allow +10% padding ratio, 376 bit; padding ratio is 11%; NPRB =2 and NPRB =9 are available.
‘OA mode with UDP checksum on (and CID =0)’ is equivalent to ‘BE mode with UDP checksum on and CID ≠ 0. It should be noted that above scenarios not exhaustive. 
Since UDP checksum is always on in IPv6, it seems not possible to completely avoid cases highlighted with yellow.
Case 2: Dynamic scheduling and bundled case

RLC level voice SDU bundling is assumed

· Two PDCP PDUs each containing a WB-AMR voice frame of the same codec rate is multiplexed into a RLC PDU

Table 3 shows the relevant TB sizes for each coding rate in case of the scenario 1 (BE mode and UDP checksum off). It further shows the corresponding padding ratio and the number of scheduling choices.

<Table 3>
	AMR rate/ MAC PDU size
	　
	Relevant TB sizes (5 closest TB sizes that are at least 16 bit bigger than no padding MAC PDU size)

	6.6kbps/352 bit
	　
	376
	392
	408
	424
	440

	
	P
	2%
	6%
	10%
	13%
	16%

	
	S
	5 
	4 
	2 
	4 
	3 

	8.85kbps/448  bit
	　
	472
	488
	504
	520
	536

	
	P
	2%
	5%
	8%
	11%
	13%

	
	S
	2 
	5 
	5 
	3 
	3 

	12.65 kbps/592 bit
	
	616
	632
	680
	696
	712

	
	P
	1%
	4%
	11%
	13%
	15%

	
	S
	5 
	3 
	7 
	3 
	5 


The same exercise is executed for other scenarios. Details can be found in the Annex. 

Table 4 shows the number of Scheduling Choices that fulfils following conditions

· The number of PRBs is smaller than 31 

· Padding ratio is smaller than 10%

<Table 4>

	AMR rate
	BE, UDP off
	OA, UDP off
	BE, UDP on
	OA, UDP on

	
	# of SC
	# of SC
	# of SC
	# of SC

	6.6
	9
	10
	9
	10

	8.85
	12
	13
	11
	9

	12.65
	8
	10
	10
	15


Enough scheduling choices are available.
3 Conclusion
Followings are observed;

In case of “OA, UDP checksum on, CID = 0” and “BE, UDP checksum on, CID ≠ 0”, only one scheduling choice is available which can be used for SPS scheduling with less than 10% padding ratio. Even if we consider one step larger TB size, the choice is still limited as shown below in the table. We assumes NPRB like 7, 9 or 10 is not suitable for SPS because of its inefficiency (One cannot allocate 10 PRBs to transmit 300 bit MAC PDU in decent radio condition). 
	AMR Rate
	Scheduling Choices

	8.85 kbps
	[TB size = 280 bit, NPRB = 1, coding rate = 0.97, padding ratio = 6%]

[TB size = 296 bit, NPRB = 2, coding rate = 0.51, padding ratio = 11%]

[TB size = 296 bit, NPRB = 7, coding rate = 0.15, padding ratio = 11%] ( Seems not useful

	12.65 kbps
	[TB size = 344 bit, NPRB = 10, coding rate = 0.12, padding ratio = 2%] ( Seems not useful
[TB size = 376 bit, NPRB = 2, coding rate = 0.65, padding ratio = 11%] 
[TB size = 376 bit, NPRB = 9, coding rate = 0.15, padding ratio = 11%] ( Seems not useful


As a conclusion, RAN2 is asked to discuss whether enhancements for SPS TB scheduling should be considered for typical voice packet sizes
Annex
<OA mode with checksum off>
	AMR rate/ no padding MAC PDU size
	　
	Relevant TB sizes (5 closest TB sizes that are at least 16 bit bigger than no padding MAC PDU size)

	6.6kbps/184 bit
	
	208
	224
	256
	280
	296

	
	P
	4%
	11%
	22%
	29%
	32%

	
	S
	6 
	5 
	8 
	1 
	2 

	8.85kbps/ 232 bit
	
	256
	280
	296
	328
	336

	
	P
	3%
	11%
	16%
	24%
	26%

	
	S
	8 
	1 
	2 
	8 
	0 

	12.65 kbps/304 bit
	
	328
	336
	344
	376
	392

	
	P
	2%
	5%
	7%
	15%
	18%

	
	S
	8 
	0 
	1 
	2 
	3 


<BE mode with checksum on>

	AMR rate/ no padding MAC PDU size
	　
	Relevant TB sizes (5 closest TB sizes that are at least 16 bit bigger than no padding MAC PDU size)

	6.6kbps/192 bit
	
	208
	224
	256
	280
	296

	
	P
	0%
	7%
	19%
	26%
	30%

	
	S
	6 
	5 
	8 
	1 
	2 

	8.85kbps/ 240 bit
	
	256
	280
	296
	328
	336

	
	P
	0%
	9%
	14%
	22%
	24%

	
	S
	8 
	1 
	2 
	8 
	0 

	12.65 kbps/312 bit
	
	328
	336
	344
	376
	392

	
	P
	0%
	2%
	5%
	13%
	16%

	
	S
	8 
	0 
	1 
	2 
	3 


<OA mode with checksum on>

	AMR rate/ no padding MAC PDU size
	　
	Relevant TB sizes (5 closest TB sizes that are at least 16 bit bigger than no padding MAC PDU size)

	6.6kbps/200 bit
	
	256
	280
	296
	328
	256

	
	P
	16%
	23%
	27%
	34%
	16%

	
	S
	8 
	1 
	2 
	8
	8 

	8.85kbps/ 248 bit
	
	296
	328
	336
	344
	296

	
	P
	11%
	20%
	21%
	23%
	11%

	
	S
	2 
	8 
	0 
	1
	2 

	12.65 kbps/320 bit
	
	344
	376
	392
	408
	344

	
	P
	2%
	11%
	14%
	18%
	2%

	
	S
	1 
	2 
	3 
	1
	1 
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