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1 Introduction

Rate control in legacy scenario (CS over DCH) is used by RNC in order to control the maximum TFC which can be used by the UE for UL. Since TFC is uniquely defining a codec rate no more control is needed.

Over DCH there are 2 possibilities to control the maximum TFC:
1)
Control via TRANSPORT FORMAT COMBINATION CONTROL message using AM or UM RLC mode 

2)
Control via TRANSPORT FORMAT COMBINATION CONTROL message using TM RLC mode (SRB 5)
There are obstacles, which make usage of those possibilities inappropriate for CS over HSPA:

1)
Basically the TRANSPORT FORMAT COMBINATION CONTROL message does not fit the E-DCH i.e. TFC is not applicable on the E-DCH.
2)
TM RLC mode for SRB 5 is not available over HSDPA

Basically it can be said, that for CS over HSPA there is no direct method to perform strict rate control by RRC.

2 Discussion
2.1

Need for rate control

Why/Where Rate control is considered needed because:

-
As a basic principle the introduction of CS over HSPA it was seen that should not have system impact and Rate control is introduced for DCH
-
In Tandemfree operation, no trans-coder is available.
-
In an UTRAN - GSM call: the GSM side  may need  adaptive DL rate to support DL power adaptation. Since the rate adaptation takes place in rates of 100 to 200 ms, it is considered dynamic.
2.2

Benefits of rate control

Also in intra-UTRAN there is gain in capacity and coverage using rate control as UE will select smaller TB sizes (Appendix A) on E-DCH.

Capacity: 


Capacity reason will be rather long term: Busy – less busy hours so static control will be sufficient

Coverage: 


Static control at radio bearer setup can be sufficient, 

Semi-static/dynamic control may enhance switching between 10/2ms TTIs 

Proposal: 
-
Based on the needs and benefits, we propose to agree on static (at radio bearer setup) and dynamic rate control.

2.3

Signalling considerations
As a basic principle we assume that UE will always use the maximum allowed/possible rate

Use of Rate Control could be 

Static 
--
Codec rate is signalled only in the setup message and lasts for the whole call, e.g.:

.
Static coverage policy may make use of smaller TB size (if applicable e.g. not for the narrowband AMR) 

.
Depending on the traffic situation (time of day) a certain codec rate might be selected.

Semi-static
--
Codec rate is re-configured within a call but not often e.g. if UE moves to cell with worse coverage characteristics or to increase coverage of 2ms TTI.

Dynamic
--
Codec rate is re-configured on a very short term base e.g. with switching TTI or depending on UL BLER or whatever
Signalling could be:
(A) Explicit rate control signalling

Static: using RRC signalling
RRC explicitly tells the UE which codec rate to use along with the codec type e.g. within RAB information for setup in the RADIO BEARER SETUP message.

Semi static: using RRC message

RRC explicitly tells the UE which codec rate to use along with the codec type e.g. within PDCP configuration RADIO BEARER RECONFIGURATION MESSAGE or the TRANSPORT FORMAT CONTROL message.

Dynamic: using PDCP PDU type
1) signal something in the PDCP 

-
use special PDCP Packet type in DL to indicate rate in UL (for speech frame and SID)

(B) Implicit signalling 

1) Deriving UL rate from Non serving Grant

-
UE would use the maximum rate, which is possible with the NSG
-
It would not be possible to introduce segmentation on RLC level – segmentation would be beneficial for coverage enhancement … mostly for WB-AMR because of the size of the minimum E-TFC 

2)  Use the same rate in UL as in DL

-
Needs traffic in DL otherwise it would not be possible to derive anything
Proposal:
From the properties of the options we think that: 
· the explicit signalling of the initial UL codec rate in the RADIO BEARER SETUP message is the most simple for the static control . 
· For the dynamic control we consider the explicit signalling via enhanced PDCP header as the least restrictive method. 
3 Conclusion and Proposal
Rate control is needed in a static and dynamic way:

-
For the static method we propose to include signalling of UL codec rate into the Radio Bearer Setup message.
-
For the dynamic method we propose to include an enhancement of the PDCP header, to signal the desired UL rate.
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5 Appendix
A: Selected TB sizes for different code rates

[image: image1.emf]E_TFC Table 0

AMR-NB 2 ms 10 ms

Frame-SizePad PDCP UM-RLCMAC-esMAC-eTotalTB sizePad TB sizePad

4,75 95 1 8 8 6 12 130 133 3 130 0

5,15 103 1 8 8 6 12 138 138 0 141 3

5,9 118 2 8 8 6 12 154 154 0 159 5

6,7 134 2 8 8 6 12 170 172 2 172 2

7,4 148 4 8 8 6 12 186 192 6 187 1

7,95 159 1 8 8 6 12 194 199 5 195 1

10,2 204 4 8 8 6 12 242 247 5 249 7

12,2 244 4 8 8 6 12 282 286 4 293 11

AMR SID 39 1 8 8 6 12 74 120 46 120 46

GSM-EFR SID 43 5 8 8 6 12 82 120 38 120 38

AMR-WB 2 ms 10 ms

Rate Frame-SizePad PDCP UM-RLCMAC-esMAC-eTotalTB sizePadFTB sizePad

6.60 132 4 8 8 6 12 170 172 2 172 2

8.85 177 7 8 8 6 12 218 222 4 220 2

12.65 253 3 8 8 6 12 290 296 6 293 3

14.25 285 3 8 8 6 12 322 330 8 331 9

15.85 317 3 8 8 6 12 354 355 1 359 5

18.25 365 3 8 8 6 12 402 410 8 405 3

19.85 397 3 8 8 6 12 434 441 7 440 6

23.05 461 3 8 8 6 12 498 510 12 517 19

23.85 477 3 8 8 6 12 514 529 15 517 3

SID_UPDATE 40 0 8 8 6 12 74 120 46 120 46

SID_FIRST 40 0 8 8 6 12 74 120 46 120 46

SID_BAD 40 0 8 8 6 12 74 120 46 120 46



[image: image2.emf]E_TFC Table 1

AMR-NB 2 ms 10 ms

Frame-SizePad PDCP UM-RLCMAC-esMAC-iTotalTB sizePad TB sizePad

4,75 95 1 8 8 6 12 130 186 56 186 56

5,15 103 1 8 8 6 12 138 186 48 186 48

5,9 118 2 8 8 6 12 154 186 32 186 32

6,7 134 2 8 8 6 12 170 186 16 186 16

7,4 148 4 8 8 6 12 186 186 0 186 0

7,95 159 1 8 8 6 12 194 204 10 204 10

10,2 204 4 8 8 6 12 242 354 112 354 112

12,2 244 4 8 8 6 12 282 354 72 354 72

AMR SID 39 1 8 8 6 12 74 186 112 186 112

GSM-EFR SID 43 5 8 8 6 12 82 186 104 186 104

AMR-WB 2 ms 10 ms

Rate Frame-SizePad PDCP UM-RLCMAC-esMAC-iTotalTB sizePad FTB sizePad

6.60 132 4 8 8 6 12 170 186 16 186 16

8.85 177 7 8 8 6 12 218 354 136 354 136

12.65 253 3 8 8 6 12 290 354 64 354 64

14.25 285 3 8 8 6 12 322 354 32 354 32

15.85 317 3 8 8 6 12 354 354 0 354 0

18.25 365 3 8 8 6 12 402 522 120 522 120

19.85 397 3 8 8 6 12 434 522 88 522 88

23.05 461 3 8 8 6 12 498 522 24 522 24

23.85 477 3 8 8 6 12 514 522 8 522 8

SID_UPDATE 40 0 8 8 6 12 74 186 112 186 112

SID_FIRST 40 0 8 8 6 12 74 186 112 186 112

SID_BAD 40 0 8 8 6 12 74 186 112 186 112
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		E_TFC Table 0

				AMR-NB														2 ms				10 ms

				Frame-Size		Pad		PDCP		UM-RLC		MAC-es		MAC-e		Total		TB size		Pad		TB size		Pad

		4.75		95		1		8		8		6		12		130		133		3		130		0

		5.15		103		1		8		8		6		12		138		138		0		141		3

		5.9		118		2		8		8		6		12		154		154		0		159		5

		6.7		134		2		8		8		6		12		170		172		2		172		2

		7.4		148		4		8		8		6		12		186		192		6		187		1

		7.95		159		1		8		8		6		12		194		199		5		195		1

		10.2		204		4		8		8		6		12		242		247		5		249		7

		12.2		244		4		8		8		6		12		282		286		4		293		11

		AMR SID		39		1		8		8		6		12		74		120		46		120		46

		GSM-EFR SID		43		5		8		8		6		12		82		120		38		120		38

				AMR-WB														2 ms				10 ms

		Rate		Frame-Size		Pad		PDCP		UM-RLC		MAC-es		MAC-e		Total		TB size		Pad		FTB size		Pad

		6.60		132		4		8		8		6		12		170		172		2		172		2

		8.85		177		7		8		8		6		12		218		222		4		220		2

		12.65		253		3		8		8		6		12		290		296		6		293		3

		14.25		285		3		8		8		6		12		322		330		8		331		9

		15.85		317		3		8		8		6		12		354		355		1		359		5

		18.25		365		3		8		8		6		12		402		410		8		405		3

		19.85		397		3		8		8		6		12		434		441		7		440		6

		23.05		461		3		8		8		6		12		498		510		12		517		19

		23.85		477		3		8		8		6		12		514		529		15		517		3

		SID_UPDATE		40		0		8		8		6		12		74		120		46		120		46

		SID_FIRST		40		0		8		8		6		12		74		120		46		120		46

		SID_BAD		40		0		8		8		6		12		74		120		46		120		46

				TB size				TB size

				2 ms				10 ms

				18				18

				120				120

				124				124

				129				130

				133				135

				138				141

				143				147

				149				153

				154				159

				160				166

				166				172

				172				180

				178				187

				185				195

				192				203

				199				211

				206				220

				214				229

				222				239

				230				249

				238				259

				247				270

				256				281

				266				293

				275				305

				286				317

				296				331

				307				344

				318				359

				330				374

				342				389

				355				405

				368				422

				382				440

				396				458

				410				477

				426				497

				441				517

				458				539

				474				561

				492				584

				510				608

				529				634

				548				660

				569				687

				590				716

				611				745

				634				776

				657				809

				682				842

				707				877

				733				913

				760				951

				788				991

				817				1032

				847				1074

				878				1119

				911				1165

				944				1214

				979				1264
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Tabelle1

		E_TFC Table 1

				AMR-NB														2 ms				10 ms

				Frame-Size		Pad		PDCP		UM-RLC		MAC-es		MAC-i		Total		TB size		Pad		TB size		Pad

		4.75		95		1		8		8		6		12		130		186		56		186		56

		5.15		103		1		8		8		6		12		138		186		48		186		48

		5.9		118		2		8		8		6		12		154		186		32		186		32

		6.7		134		2		8		8		6		12		170		186		16		186		16

		7.4		148		4		8		8		6		12		186		186		0		186		0

		7.95		159		1		8		8		6		12		194		204		10		204		10

		10.2		204		4		8		8		6		12		242		354		112		354		112

		12.2		244		4		8		8		6		12		282		354		72		354		72

		AMR SID		39		1		8		8		6		12		74		186		112		186		112

		GSM-EFR SID		43		5		8		8		6		12		82		186		104		186		104

				AMR-WB														2 ms				10 ms

		Rate		Frame-Size		Pad		PDCP		UM-RLC		MAC-es		MAC-i		Total		TB size		Pad		FTB size		Pad

		6.60		132		4		8		8		6		12		170		186		16		186		16

		8.85		177		7		8		8		6		12		218		354		136		354		136

		12.65		253		3		8		8		6		12		290		354		64		354		64

		14.25		285		3		8		8		6		12		322		354		32		354		32

		15.85		317		3		8		8		6		12		354		354		0		354		0

		18.25		365		3		8		8		6		12		402		522		120		522		120

		19.85		397		3		8		8		6		12		434		522		88		522		88

		23.05		461		3		8		8		6		12		498		522		24		522		24

		23.85		477		3		8		8		6		12		514		522		8		522		8

		SID_UPDATE		40		0		8		8		6		12		74		186		112		186		112

		SID_FIRST		40		0		8		8		6		12		74		186		112		186		112

		SID_BAD		40		0		8		8		6		12		74		186		112		186		112

				TB size				TB size

				2 ms				10 ms

				18				18

				186				186

				204				204

				354				354

				372				372

				522				522

				540				540

				674				690

				690				708

				708				858

				726				876

				858				1026

				876				1044

				1026				1194

				1044				1212

				1062				1362

				1194				1380

				1212				1530

				1330				1548

				1348				1698

				1362				1716

				1380				1866

				1398				1884

				1530				2034

				1548				2052

				1698				2370

				1716				2388

				1734				2706

				1866				2724

				1884				3042

				1986				3060

				2004				3378

				2022				3396

				2034				3732

				2052				3750

				2070				4068

				2370				4086

				2388				4404

				2406				4422

				2642				4740

				2660				4758

				2678				5076

				2706				5094

				2724				5412

				2742				5430

				3042				5748

				3060				5766

				3078				6084

				3298				6102

				3316				6420

				3334				6438

				3378				6756

				3396				6774

				3414				7092

				3732				7110

				3750				7428

				3972				7464

				3990				7764

				4068				7800

				4086				8100

				4404				8136

				4422				8436

				4628				8472

				4646				8772

				4740				8808

				4758				9108

				5076				9144

				5094				9444

				5284				9480

				5302				9780

				5412				9816

				5430				10116

				5748				10152

				5766				10452

				5940				10488

				5958				10788

				6084				10824

				6102				11124

				6420				11178

				6438				11460

				6596				11514

				6614				11796

				6756

				6774

				7092

				7110
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