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1. 
Introduction

As part of the Rel-13 Work Item on UTRAN support for EVS over CS ([1]), one of the RAN2 tasks is to update the TR 25.993 ([2]) for adding new EVS related RABs (and RB/RAB combinations). 
Few EVS RAB examples reflecting the SA4 agreements in [3] were provided in [4], based on the agreed configurations A,B,C with maximum bit-rates of 8.0, 13.2 and 24.4kbps respectively. These, together with some of the agreed mRAB configurations, are included in an accompanying contribution [5]. 
This contribution discusses specific L1/L2 parameters in the examples proposed in [5], in order to discuss and agree on few proposals/assumptions. 
A final set of CRs should be expected in the next meeting. 
2. 
Discussion
The RAB examples are shown in [5]. The CS RABs are also included in the Annex of this document for completeness.
2.1 Configuration/TBS for EVS RAB subflow#2

The EVS RABs in [5] use EEP as agreed, and thus subflows #2 and #3 are both dummy subflows, in contrast to the existing AMR-WB RABs which use UEP with two subflows, and thus have only subflow#3 as a dummy subflow. The purpose of the dummy subflows is to ease reconfiguration to other RABs in which those subflows are actually used. Thus, in existing AMR-WB12.65 RABs, the dummy subflow#3 used a TF of 0x60, i.e., 60 bits, which is the value actually used in AMR-NB12.2kbps RAB wherein subflow#3 is no longer a dummy.
For the dummy EVS subflow#2, we could use a TF of 0x103 corresponding to 103 bits as used in AMR-NB12.2kbps, or a TF of 0x181 corresponding to 181 bits as used in AMR-WB12.65kbps. Note that choosing 103 bits here doesn’t necessarily mean that reconfiguration to AMR-WB12.65kbps would then be harder than reconfiguration to AMR-NB12.2kbps: This would be true only if the relevant signaling for reconfiguration supports incremental transport-format addition to/deletion from the transport-format set. However, such signaling could potentially be introduced in the future even if it doesn’t exist currently. Also, since EVS codec includes the AMR-WBIO modes, it is plausible to expect that reconfiguration to AMR-WB12.65kbps would be needed less often than reconfiguration to AMR-NB. 
Other parameters for RAB subflow#2 – rate 1/3 convolutional coding, and no CRC, are straightforward choices based on what is used in today’s AMR speech RABs. The rate-matching attribute is discussed in the next section. Thus, we propose the following:
Proposal 1: Use TF 0x103 with rate 1/3 convolutional encoding for RAB subflow#2 (which is a dummy subflow) for EVS CS speech RABs on both uplink and downlink. RAB subflow#3 is also a dummy subflow, identical to dummy subflows in existing AMRWB12.65 RABs.
2.2 Rate-matching attributes for the voice transport-channels in EVS RABs

Currently defined AMR RABs in TS25.993 and TS34.108 include rate-matching attributes limited in range, e.g. 180-220, as opposed to allowing the full range of rate-matching attributes 1-256. However, as made clear in TS25.993, these RABs are only examples, and any other RAB that does not follow this limitation but follows the allowed specification limits is also valid. Since the exact choice of rate-matching attributes varies by deployment, the value of restricting the range is unclear.

Using a definite value (as opposed to a range of allowed values) for each rate-matching attribute in the defined RABs may potentially simplify deployment choices by providing a ‘good default’ configuration. However, this is rendered difficult as different deployments already differ in choice of the rate-matching attribute for DCCH. If a range is provided, a further deployment choice is necessary even if obeying the range, and the additional benefits of restricting this range are unclear. It is possible to restrict the range to avoid clearly absurd configurations such as those with code-rate exceeding 1 after rate-matching on any transport-channel. However, even computing this range restriction requires an assumption on the range of allowed attributes for the DCCH. In summary, we propose the following:
Proposal 2: Define the EVS CS speech RABs with rate-matching attributes having values in the range 1-256 for both uplink and downlink for all subflows.
2.3 Downlink slot-format/spreading factor and convolutional encoding rate
For configurations A,B,C with respective maximum TBS of 160, 264 and 488 bits, the total number of bits per radio-frame at the output of the encoders in the downlink is 399, 555 and 891 respectively. This assumes rate 1/3 convolutional encoding and 12 bit CRC for DTCH (as for the class-A bits in today’s R99 DCH AMR RABs), and rate 1/3 convolutional encoding, 16 bit CRC and 40ms TTI for DCCH. The number of downlink DPDCH bits per radio-frame available with slot-formats 2 (SF256), 8 (SF128) and 12 (SF64) respectively is 240, 510 and 900. This makes it clear that configurations A,B,C are ideally associated with DL spreading factors 256, 128 and 64 respectively. 
The configuration-A could also use SF128, given that the bits-per-radio-frame value of 399 is in between that allowed by SF256 and SF128 (i.e., 240 and 510 respectively). However, SF256 is desirable to reduce the OVSF code usage and thus improve capacity. Note that configuration-B already uses SF128 and includes all the configuration-A TBSs as a subset.
In the above analysis, we see that configuration-C can accommodate all encoder output bits without puncturing, and configuration-B can also do this with a fairly small fraction of puncturing. However, configuration-A with SF256 incurs more significant puncturing, increasing the native encoder-rate of 1/3 by roughly a factor of 399/240, i.e., to 0.55. Since the effective code-rate is above ½, a native rate-1/2 encoder can be expected to deliver better performance than a native rate 1/3 encoder followed by puncturing. Indeed, such a result was also confirmed through link-simulations using the methodology of TR25.702 following EVS5.9kbps EEP settings in [6], wherein a consistent link-gain of around 0.1dB was observed at 50% voice activity in ITU PA3, PB3, VA30 and VA120 channels in geometries of 3-12dB by using rate ½ coding as opposed to rate 1/3 coding. Although the gain is small, it doesn’t have an accompanying penalty, hence it is preferred to use rate ½ encoding on DTCH (subflow#1 carrying EVS packets) in this case. 
Note that in principle the same reasoning can be applied to DCCH as well in this case, i.e., suggesting that even the DCCH should use rate ½ encoding in configuration-A. However DCCH uses rate 1/3 encoding with all other RABs defined today, and further the DCCH code-rate could be somewhat lower than the value 0.55 computed above if the DL rate-matching attribute is higher for DCCH relative to DTCH in order to better protect the SRBs. Hence DCCH could continue to use rate 1/3 encoding even for configuration-A, to avoid additional overhead during reconfigurations between configuration-A and other RABs. No extra overhead is required for changing the DTCH encoder-rate between rate ½ (configuration-A) and rate 1/3 (other RABs): Such reconfiguration typically involves change of rate-matching attribute as well, and the encoder-rate and rate-matching attribute are both part of the same ‘Semi-static Transport Format Information’ IE in the reconfiguration messages.
Proposal 3: EVS CS RAB configurations-A,B,C use downlink SF 256, 128 and 64 respectively. On the downlink on subflow#1 which carries the EVS voice frames, the EVS RABs use 12 bit CRC, and convolutional encoding with rate ½ for configuration-A and rate 1/3 for configurations B and C. 
2.4 Minimum uplink spreading factor and puncturing-limit
The uplink spreading factor (SF) is chosen for each TFC based on the procedure in TS25.212 Section 4.2.7.1.1. This procedure tries to accommodate all the bits input to rate-matching while minimizing the number of physical channels required, subject to the configured puncturing-limit PL. To be precise: 
a) Pick the largest allowed SF that will accommodate N bits per radio-frame, where N= ∑ fi Ni . Here Ni is the number of bits per radio-frame at the input to rate-matching in the i-th transport channel for the TFC, and fi is the ratio of the rate-matching attribute of the i-th transport channel to the minimum rate-matching attribute across all transport-channels, and the summation is over all transport channels in the CCTrCh. If such a SF can be found requiring only one DPDCH physical channel, it is chosen. 
b) Otherwise, the number of physical-channels is chosen as the least one for which there is an SF that accommodates PL*N bits per radio-frame, and the minimum SF is chosen to minimize the puncturing.
Each uplink DPDCH provides 150*256/SF bits per radio-frame. The maximum number of convolutional encoder-output bits per frame follows the same count as in Section 2.3, and this equals Ni as there is no bit padding needed in these cases for radio-frame equalization. So, assuming fi =1, i.e., equal RM attribute for DTCH and DCCH, then the minimum UL SF, i.e., corresponding to the TFC with the maximum TBS on DTCH and DCCH, is 64, 64, and 32 respectively for the configurations A,B,C with N=399, 555 and 891 respectively. This exactly matches with the minimum UL SF in corresponding existing AMR RABs for 5.9kbps (TS34.108, Section 6.10.2.4.1.9.1.2), 12.65kbps (TS34.108, Section 6.10.2.4.1.62.1.2), and 23.85kbps (TS25.993, Section 7.1.108.1.2), without requiring any puncturing, and in fact leaving some room for repetition, or for accommodating a larger value of N that would result when not all the fi are equal to 1. So, the puncturing-limit PL can be set to 1. Also, there is no need to switch to rate ½ convolutional coding as in case of downlink discussed earlier in Section 2.3. In summary, we propose:
Proposal 4: EVS CS RAB configurations-A,B,C use minimum uplink SF of 64, 64 and 32 respectively, and puncturing limit PL=1. On the uplink on subflow#1 which carries the EVS voice frames, the EVS RABs use 12 bit CRC and convolutional encoding with rate 1/3.
2.5 mRAB configurations with interactive 0kbps PS bearer on DCH
The interactive 0kbps bearer is like a dummy subflow aimed at easing reconfigurations. Existing AMR speech-only RAB configurations also have corresponding mRAB configurations using such a 0kbps bearer.

Proposal 5: mRAB configurations for EVS using 0kbps UL/DL PS bearer on DCH will use the same configurations for this bearer as used for corresponding AMR mRAB configurations. These are found in Sections 6.10.2.4.1.38a.1.1.2 (UL) and 6.10.2.4.1.38a.2.1.2 (DL) of TS34.108.
2.6 mRAB configurations with interactive PS bearer on HS-DSCH/EUL
Proposal 6: mRAB configurations for EVS using a PS bearer on HS-DSCH/EUL will use the same configurations for this bearer as used for corresponding AMR mRAB configurations. These are found in Sections 6.10.2.4.6.4.1.1.1 (EUL) and 6.10.2.4.5.1.2.1.1 (HS-DSCH) of TS34.108.
2.7 mRAB configurations with interactive PS bearer on HS-DSCH and UL DCH (16kbps)
Proposal 7: The minimum UL spreading factor for mRAB versions of configurations A,B,C with 16kbps UL DCH PS bearer shall be 32, 32 and 16 respectively.
The above proposal is motivated by the observation that the N values of 399, 555 and 891 computed in Section 2.4 for the CS-only RAB (assuming fi =1) get incremented by 531 bits using the 16kbps UL DCH bearer as defined in section 6.10.2.4.1.23b.1.1.1 of TS34.108. Thus, a halving of the spreading factor is required to accommodate the additional bits without any puncturing. As in Section 2.4, this also allows some extra bits available for repetition, or for possible increase in the value of N in the case when not all the fi have value of 1.
3. 
Conclusions

This paper provides considerations on key parameters in the EVSoCS RAB definitions, and few proposals: 

Proposal 1: Use TF 0x103 with rate 1/3 convolutional encoding for RAB subflow#2 (which is a dummy subflow) for EVS CS speech RABs on both uplink and downlink. RAB subflow#3 is also a dummy subflow, identical to dummy subflows in existing AMRWB12.65 RABs.
Proposal 2: Define the EVS CS speech RABs with rate-matching attributes having values in the range 1-256 for both uplink and downlink for all subflows.
Proposal 3: EVS CS RAB configurations-A,B,C use downlink SF 256, 128 and 64 respectively. On the downlink on subflow#1 which carries the EVS voice frames, the EVS RABs use 12 bit CRC, and convolutional encoding with rate ½ for configuration-A and rate 1/3 for configurations B and C.
Proposal 4: EVS CS RAB configurations-A,B,C use minimum uplink SF of 64, 64 and 32 respectively, and puncturing limit PL=1. On the uplink on subflow#1 which carries the EVS voice frames, the EVS RABs use 12 bit CRC and convolutional encoding with rate 1/3.
Proposal 5: mRAB configurations for EVS using 0kbps UL/DL PS bearer on DCH will use the same configurations for this bearer as used for corresponding AMR mRAB configurations. These are found in Sections 6.10.2.4.1.38a.1.1.2 (UL) and 6.10.2.4.1.38a.2.1.2 (DL) of TS34.108.
Proposal 6: mRAB configurations for EVS using a PS bearer on HS-DSCH/EUL will use the same configurations for this bearer as used for corresponding AMR mRAB configurations. These are found in Sections 6.10.2.4.6.4.1.1.1 (EUL) and 6.10.2.4.5.1.2.1.1 (HS-DSCH) of TS34.108.
Proposal 7: The minimum UL spreading factor for mRAB versions of configurations A,B,C with 16kbps UL DCH PS bearer shall be 32, 32 and 16 respectively.
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Annex A – RAB examples (to be added to TR 25.993)
See below examples of new EVS RABS as they were to be defined/added in [2] (e.g. following corresponding section numbering). Only combinations on DPCH are shown.  
7
Examples of Radio Bearers and Signalling Radio Bearers for FDD
7.1 Combinations on DPCH
7.1.xx
Conversational / speech / UL:(EVS 8 7.2 5.9 – AMR-WB IO 6.6) DL:( EVS 8 7.2 5.9 – AMR-WB IO 6.6) kbps / CS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH

7.1.xx.1
Uplink

7.1.xx.1.1
Transport channel parameters

7.1.xx.1.1.1
Transport channel parameters for Conversational / speech / UL: (EVS 8 7.2 5.9 – AMR-WB IO 6.6) kbps / CS RAB

	Higher layer
	RAB/Signalling RB
	RAB subflow #1
	RAB subflow #2
(Note2)
	RAB subflow #3

(Note2)

	RLC
	Logical channel type
	DTCH

	
	RLC mode
	TM
	TM
	TM

	
	Payload sizes, bit
	40, 48, 56, 132, 144, 160 (alt 0, 40, 48, 56, 132, 144, 160)
	103
	60

	
	Max data rate, bps
	13 200

	
	TrD PDU header, bit
	0

	MAC
	MAC header, bit
	0

	
	MAC multiplexing
	N/A

	Layer 1
	TrCH type
	DCH
	DCH
	DCH

	
	TB sizes, bit
	40, 48, 56, 132, 144, 160 (alt 0, 40, 48, 56, 132, 144, 160)
	103
	60

	
	TFS
	TF0, bits
	0x160 (alt 1x0) (note)
	0x103
	0x60

	
	
	TF1, bits
	1x40
	N/A
	N/A

	
	
	TF2, bits
	1x48
	N/A
	N/A

	
	
	TF3, bits
	1x56
	N/A
	N/A

	
	
	TF4, bits
	1x132
	N/A
	N/A

	
	
	TF5, bits
	1x144
	N/A
	N/A

	
	
	TF6, bits
	1x160
	N/A
	N/A

	
	TTI, ms
	20
	20
	20

	
	Coding type
	CC 1/3
	CC 1/3
	CC 1/2

	
	CRC, bit
	12
	N/A
	N/A

	
	Max number of bits/TTI after channel coding
	852
	0
	0

	
	Uplink: Max number of bits/radio frame before rate matching
	426
	0
	0

	
	RM attribute
	1-256
	1-256
	1-256

	NOTE :
In case of using this alternative, CRC parity bits are to be attached to RAB subflow#1 any time since number of TrBlks are 1 even if there is no data on RAB subflow#1 (see subclause 4.2.1.1 in TS 25.212).
NOTE 2:
RAB subflows #2 and #3 do not exist in Iu interface. UTRAN establishes these additional "dummy" subflows when the RAB for EVS is assigned.


7.1.xx.1.1.2
Transport channel parameters for UL:3.4 kbps SRBs for DCCH

See subclause 6.10.2.4.1.2.1.1.1 of [1].

7.1.xx.1.1.3
TFCS
	TFCS size
	14

	TFCS
	(RAB subflow#1, RAB subflow#2, RAB subflow#3,DCCH)=
(TF0,TF0,TF0,TF0), (TF1,TF0,TF0,TF0), (TF2,TF0,TF0,TF0), (TF3,TF0,TF0,TF0), (TF4,TF0,TF0,TF0), (TF5,TF0,TF0,TF0), (TF6,TF0,TF0,TF0)
(TF0,TF0,TF0,TF1), (TF1,TF0,TF0,TF1), (TF2,TF0,TF0,TF1), (TF3,TF0,TF0,TF1), (TF4,TF0,TF0,TF1), (TF5,TF0,TF0,TF1), (TF6,TF0,TF0,TF1)


7.1.xx.1.2
Physical channel parameters

	DPCH Uplink
	Min spreading factor
	64

	
	Max number of DPDCH data bits/radio frame
	600

	
	Puncturing Limit
	1


7.1.xx.2
Downlink
7.1.xx.2.1
Transport channel parameters
7.1.xx.2.1.1
Transport channel parameters for Conversational / speech / DL: (EVS 8 7.2 5.9 – AMR-WB IO 6.6) kbps / CS RAB
	Higher layer
	RAB/Signalling RB
	RAB subflow #1
	RAB subflow #2   (note 3)
	RAB subflow #3

(note 3)

	RLC
	Logical channel type
	DTCH

	
	RLC mode
	TM
	TM
	TM

	
	Payload sizes, bit
	0, 40, 48, 56, 132, 144, 160
	103
	60

	
	Max data rate, bps
	13 200

	
	TrD PDU header, bit
	0

	MAC
	MAC header, bit
	0

	
	MAC multiplexing
	N/A

	Layer 1
	TrCH type
	DCH
	DCH
	DCH

	
	TB sizes, bit
	0, 40, 48, 56, 132, 144, 160
	103
	60

	
	TFS
	TF0, bits
	1x0 (note 2)
	0x103
	0x60

	
	
	TF1, bits
	1x40
	N/A
	N/A

	
	
	TF2, bits
	1x48
	N/A
	N/A

	
	
	TF3, bits
	1x56
	N/A
	N/A

	
	
	TF4, bits
	1x132
	N/A
	N/A

	
	
	TF5, bits
	1x144
	N/A
	N/A

	
	
	TF6, bits
	1x160
	N/A
	N/A

	
	TTI, ms
	20
	20
	20

	
	Coding type
	CC 1/2
	CC 1/3
	CC 1/2

	
	CRC, bit
	12
	N/A
	N/A

	
	Max number of bits/TTI after channel coding
	540
	0
	0

	
	RM attribute
	1-256
	1-256
	1-256

	NOTE 1:
The TrCH corresponding to RAB subflow #1 should be used as the guiding TrCH, (see clause 4.3 in 3GPP TS 25.212 [14]).

NOTE 2:
CRC parity bits are to be attached to RAB subflow#1 any time since number of TrBlks are 1 even if there is no data on RAB subflow#1 (see clause 4.2.1.1 in 3GPP TS 25.212 [14]).
NOTE 3:
RAB subflows #2 and #3 do not exist in Iu interface. UTRAN establishes these additional "dummy" subflows when the RAB for EVS is assigned.


7.1.xx.2.1.2
Transport channel parameters for DL:3.4 kbps SRBs for DCCH

See subclause 6.10.2.4.1.2.2.1.1 of [1].

7.1.xx.2.1.3
TFCS
	TFCS size
	14

	TFCS
	(RAB subflow#1, RAB subflow#2, RAB subflow#3, DCCH)=

(TF0,TF0,TF0,TF0), (TF1,TF0,TF0,TF0), (TF2,TF0,TF0,TF0), (TF3,TF0,TF0,TF0), (TF4,TF0,TF0,TF0), (TF5,TF0,TF0,TF0), (TF6,TF0,TF0,TF0)
(TF0,TF0,TF0,TF1), (TF1,TF0,TF0,TF1), (TF2,TF0,TF0,TF1), (TF3,TF0,TF0,TF1), (TF4,TF0,TF0,TF1), (TF5,TF0,TF0,TF1), (TF6,TF0,TF0,TF1)


7.1.xx.2.2
Physical channel parameters

	DPCH

Downlink
	DTX position
	Fixed

	
	Spreading factor
	256

	
	DPCCH
	Number of TFCI bits/slot
	0

	
	
	Number of TPC bits/slot
	2

	
	
	Number of Pilot bits/slot
	2

	
	DPDCH
	Number of data bits/slot
	16

	
	
	Number of data bits/frame
	240


7.1.yy
Conversational / speech / UL:(EVS 13.2 9.6 8 7.2 5.9 – AMR-WB IO 12.65 8.85 6.6) DL:( EVS 13.2 9.6 8 7.2 5.9 – AMR-WB IO 12.65 8.85 6.6) kbps / CS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH
7.1.yy.1
Uplink

7.1.yy.1.1
Transport channel parameters

7.1.yy.1.1.1
Transport channel parameters for Conversational / speech / UL: (EVS 13.2 9.6 8 7.2 5.9 – AMR-WB IO 12.65 8.85 6.6) kbps / CS RAB

	Higher layer
	RAB/Signalling RB
	RAB subflow #1
	RAB subflow #2
(Note2)
	RAB subflow #3

(Note2)

	RLC
	Logical channel type
	DTCH

	
	RLC mode
	TM
	TM
	TM

	
	Payload sizes, bit
	40, 48, 56, 132, 144, 160, 177, 192, 253, 264 (alt 0, 40, 48, 56, 132, 144, 160, 177, 192, 253, 264)
	103
	60

	
	Max data rate, bps
	13 200

	
	TrD PDU header, bit
	0

	MAC
	MAC header, bit
	0

	
	MAC multiplexing
	N/A

	Layer 1
	TrCH type
	DCH
	DCH
	DCH

	
	TB sizes, bit
	40, 48, 56, 132, 144, 160, 177, 192, 253, 264 (alt 0, 40, 48, 56, 132, 144, 160, 177, 192, 253, 264)
	103
	60

	
	TFS
	TF0, bits
	0x264 (alt 1x0) (note)
	0x103
	0x60

	
	
	TF1, bits
	1x40
	N/A
	N/A

	
	
	TF2, bits
	1x48
	N/A
	N/A

	
	
	TF3, bits
	1x56
	N/A
	N/A

	
	
	TF4, bits
	1x132
	N/A
	N/A

	
	
	TF5, bits
	1x144
	N/A
	N/A

	
	
	TF6, bits
	1x160
	N/A
	N/A

	
	
	TF7, bits
	1x177
	N/A
	N/A

	
	
	TF8, bits
	1x192
	N/A
	N/A

	
	
	TF9, bits
	1x253
	N/A
	N/A

	
	
	TF10, bits
	1x264
	N/A
	N/A

	
	TTI, ms
	20
	20
	20

	
	Coding type
	CC 1/3
	CC 1/3
	CC 1/2

	
	CRC, bit
	12
	N/A
	N/A

	
	Max number of bits/TTI after channel coding
	852
	0
	0

	
	Uplink: Max number of bits/radio frame before rate matching
	426
	0
	0

	
	RM attribute
	1-256
	1-256
	1-256

	NOTE :
In case of using this alternative, CRC parity bits are to be attached to RAB subflow#1 any time since number of TrBlks are 1 even if there is no data on RAB subflow#1 (see subclause 4.2.1.1 in TS 25.212).
NOTE 2:
RAB subflows #2 and #3 do not exist in Iu interface. UTRAN establishes these additional "dummy" subflows when the RAB for EVS is assigned.


7.1.yy.1.1.2
Transport channel parameters for UL:3.4 kbps SRBs for DCCH

See subclause 6.10.2.4.1.2.1.1.1 of [1].

7.1.yy.1.1.3
TFCS
	TFCS size
	22

	TFCS
	(RAB subflow#1, RAB subflow#2, RAB subflow#3,DCCH)=
(TF0,TF0,TF0,TF0), (TF1,TF0,TF0,TF0), (TF2,TF0,TF0,TF0), (TF3,TF0,TF0,TF0), (TF4,TF0,TF0,TF0), (TF5,TF0,TF0,TF0), (TF6,TF0,TF0,TF0), (TF7,TF0,TF0,TF0), (TF8,TF0,TF0,TF0), (TF9,TF0,TF0,TF0), (TF10,TF0,TF0,TF0)
(TF0,TF0,TF0,TF1), (TF1,TF0,TF0,TF1), (TF2,TF0,TF0,TF1), (TF3,TF0,TF0,TF1), (TF4,TF0,TF0,TF1), (TF5,TF0,TF0,TF1), (TF6,TF0,TF0,TF1), (TF7,TF0,TF0,TF1), (TF8,TF0,TF0,TF1), (TF9,TF0,TF0,TF1), (TF10,TF0,TF0,TF1) 


7.1.yy.1.2
Physical channel parameters

	DPCH Uplink
	Min spreading factor
	64

	
	Max number of DPDCH data bits/radio frame
	600

	
	Puncturing Limit
	1


7.1.yy.2
Downlink
7.1.yy.2.1
Transport channel parameters
7.1.yy.2.1.1
Transport channel parameters for Conversational / speech / DL: (EVS 13.2 9.6 8 7.2 5.9 – AMR-WB IO 12.65 8.85 6.6) kbps / CS RAB
	Higher layer
	RAB/Signalling RB
	RAB subflow #1
	RAB subflow #2   (note 3)
	RAB subflow #3

(note 3)

	RLC
	Logical channel type
	DTCH

	
	RLC mode
	TM
	TM
	TM

	
	Payload sizes, bit
	0, 40, 48, 56, 132, 144, 160, 177, 192, 253, 264
	103
	60

	
	Max data rate, bps
	13 200

	
	TrD PDU header, bit
	0

	MAC
	MAC header, bit
	0

	
	MAC multiplexing
	N/A

	Layer 1
	TrCH type
	DCH
	DCH
	DCH

	
	TB sizes, bit
	0, 40, 48, 56, 132, 144, 160, 177, 192, 253, 264
	103
	60

	
	TFS
	TF0, bits
	1x0 (note 2)
	0x103
	0x60

	
	
	TF1, bits
	1x40
	N/A
	N/A

	
	
	TF2, bits
	1x48
	N/A
	N/A

	
	
	TF3, bits
	1x56
	N/A
	N/A

	
	
	TF4, bits
	1x132
	N/A
	N/A

	
	
	TF5, bits
	1x144
	N/A
	N/A

	
	
	TF6, bits
	1x160
	N/A
	N/A

	
	
	TF7, bits
	1x177
	N/A
	N/A

	
	
	TF8, bits
	1x192
	N/A
	N/A

	
	
	TF9, bits
	1x253
	N/A
	N/A

	
	
	TF10, bits
	1x264
	N/A
	N/A

	
	TTI, ms
	20
	20
	20

	
	Coding type
	CC 1/3
	CC 1/3
	CC 1/2

	
	CRC, bit
	12
	N/A
	N/A

	
	Max number of bits/TTI after channel coding
	852
	0
	0

	
	RM attribute
	1-256
	1-256
	1-256

	NOTE 1:
The TrCH corresponding to RAB subflow #1 should be used as the guiding TrCH, (see clause 4.3 in 3GPP TS 25.212 [14]).

NOTE 2:
CRC parity bits are to be attached to RAB subflow#1 any time since number of TrBlks are 1 even if there is no data on RAB subflow#1 (see clause 4.2.1.1 in 3GPP TS 25.212 [14]).
NOTE 3:
RAB subflows #2 and #3 do not exist in Iu interface. UTRAN establishes these additional "dummy" subflows when the RAB for EVS is assigned.


7.1.yy.2.1.2
Transport channel parameters for DL:3.4 kbps SRBs for DCCH

See subclause 6.10.2.4.1.2.2.1.1 of [1].

7.1.yy.2.1.3
TFCS
	TFCS size
	22

	TFCS
	(RAB subflow#1, RAB subflow#2, RAB subflow#3, DCCH)=

(TF0,TF0,TF0,TF0), (TF1,TF0,TF0,TF0), (TF2,TF0,TF0,TF0), (TF3,TF0,TF0,TF0), (TF4,TF0,TF0,TF0), (TF5,TF0,TF0,TF0), (TF6,TF0,TF0,TF0), (TF7,TF0,TF0,TF0), (TF8,TF0,TF0,TF0), (TF9,TF0,TF0,TF0), (TF10,TF0,TF0,TF0)

(TF0,TF0,TF0,TF1), (TF1,TF0,TF0,TF1), (TF2,TF0,TF0,TF1), (TF3,TF0,TF0,TF1), (TF4,TF0,TF0,TF1), (TF5,TF0,TF0,TF1), (TF6,TF0,TF0,TF1), (TF7,TF0,TF0,TF1), (TF8,TF0,TF0,TF1), (TF9,TF0,TF0,TF1), (TF10,TF0,TF0,TF1)


7.1.yy.2.2
Physical channel parameters

	DPCH

Downlink
	DTX position
	Fixed

	
	Spreading factor
	128

	
	DPCCH
	Number of TFCI bits/slot
	0

	
	
	Number of TPC bits/slot
	2

	
	
	Number of Pilot bits/slot
	4

	
	DPDCH
	Number of data bits/slot
	34

	
	
	Number of data bits/frame
	510


 7.1.zz
Conversational / speech / UL:(EVS 24.4 16.4 13.2 9.6 8 7.2 5.9 – AMR-WB IO 12.65 8.85 6.6) DL:( EVS 24.4 16.4 13.2 9.6 8 7.2 5.9 – AMR-WB IO 12.65 8.85 6.6) kbps / CS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH

7.1.zz.1
Uplink

7.1.zz.1.1
Transport channel parameters

7.1.zz.1.1.1
Transport channel parameters for Conversational / speech / UL: (EVS 24.4 16.4 13.2 9.6 8 7.2 5.9 – AMR-WB IO 12.65 8.85 6.6) kbps / CS RAB

	Higher layer
	RAB/Signalling RB
	RAB subflow #1
	RAB subflow #2
(Note2)
	RAB subflow #3

(Note2)

	RLC
	Logical channel type
	DTCH

	
	RLC mode
	TM
	TM
	TM

	
	Payload sizes, bit
	40, 48, 56, 132, 144, 160, 177, 192, 253, 264, 328, 488 (alt 0, 40, 48, 56, 132, 144, 160, 177, 192, 253, 264, 328, 488)
	103
	60

	
	Max data rate, bps
	13 200

	
	TrD PDU header, bit
	0

	MAC
	MAC header, bit
	0

	
	MAC multiplexing
	N/A

	Layer 1
	TrCH type
	DCH
	DCH
	DCH

	
	TB sizes, bit
	40, 48, 56, 132, 144, 160, 177, 192, 253, 264, 328, 488 (alt 0, 40, 48, 56, 132, 144, 160, 177, 192, 253, 264, 328, 488)
	103
	60

	
	TFS
	TF0, bits
	0x264 (alt 1x0) (note)
	0x103
	0x60

	
	
	TF1, bits
	1x40
	N/A
	N/A

	
	
	TF2, bits
	1x48
	N/A
	N/A

	
	
	TF3, bits
	1x56
	N/A
	N/A

	
	
	TF4, bits
	1x132
	N/A
	N/A

	
	
	TF5, bits
	1x144
	N/A
	N/A

	
	
	TF6, bits
	1x160
	N/A
	N/A

	
	
	TF7, bits
	1x177
	N/A
	N/A

	
	
	TF8, bits
	1x192
	N/A
	N/A

	
	
	TF9, bits
	1x253
	N/A
	N/A

	
	
	TF10, bits
	1x264
	N/A
	N/A

	
	
	TF11, bits
	1x328
	N/A
	N/A

	
	
	TF12, bits
	1x488
	N/A
	N/A

	
	TTI, ms
	20
	20
	20

	
	Coding type
	CC 1/3
	CC 1/3
	CC 1/2

	
	CRC, bit
	12
	N/A
	N/A

	
	Max number of bits/TTI after channel coding
	1524
	0
	0

	
	Uplink: Max number of bits/radio frame before rate matching
	762
	0
	0

	
	RM attribute
	1-256
	1-256
	1-256

	NOTE :
In case of using this alternative, CRC parity bits are to be attached to RAB subflow#1 any time since number of TrBlks are 1 even if there is no data on RAB subflow#1 (see subclause 4.2.1.1 in TS 25.212).
NOTE 2:
RAB subflows #2 and #3 do not exist in Iu interface. UTRAN establishes these additional "dummy" subflows when the RAB for EVS is assigned.


7.1.zz.1.1.2
Transport channel parameters for UL:3.4 kbps SRBs for DCCH

See subclause 6.10.2.4.1.2.1.1.1 of [1].

7.1.zz.1.1.3
TFCS
	TFCS size
	26

	TFCS
	(RAB subflow#1, RAB subflow#2, RAB subflow#3,DCCH)=
(TF0,TF0,TF0,TF0), (TF1,TF0,TF0,TF0), (TF2,TF0,TF0,TF0), (TF3,TF0,TF0,TF0), (TF4,TF0,TF0,TF0), (TF5,TF0,TF0,TF0), (TF6,TF0,TF0,TF0), (TF7,TF0,TF0,TF0), (TF8,TF0,TF0,TF0), (TF9,TF0,TF0,TF0), (TF10,TF0,TF0,TF0), (TF11,TF0,TF0,TF0), (TF12,TF0,TF0,TF0)
(TF0,TF0,TF0,TF1), (TF1,TF0,TF0,TF1), (TF2,TF0,TF0,TF1), (TF3,TF0,TF0,TF1), (TF4,TF0,TF0,TF1), (TF5,TF0,TF0,TF1), (TF6,TF0,TF0,TF1), (TF7,TF0,TF0,TF1), (TF8,TF0,TF0,TF1), (TF9,TF0,TF0,TF1), (TF10,TF0,TF0,TF1), (TF11,TF0,TF0,TF1), (TF12,TF0,TF0,TF1)


7.1.zz.1.2
Physical channel parameters

	DPCH Uplink
	Min spreading factor
	32

	
	Max number of DPDCH data bits/radio frame
	1200

	
	Puncturing Limit
	1


7.1.zz.2
Downlink
7.1.zz.2.1
Transport channel parameters
7.1.zz.2.1.1
Transport channel parameters for Conversational / speech / DL: (EVS 24.4 16.2 13.2 9.6 8 7.2 5.9 – AMR-WB IO 12.65 8.85 6.6) kbps / CS RAB
	Higher layer
	RAB/Signalling RB
	RAB subflow #1
	RAB subflow #2   (note 3)
	RAB subflow #3

(note 3)

	RLC
	Logical channel type
	DTCH

	
	RLC mode
	TM
	TM
	TM

	
	Payload sizes, bit
	0, 40, 48, 56, 132, 144, 160, 177, 192, 253, 264, 328, 488
	103
	60

	
	Max data rate, bps
	13 200

	
	TrD PDU header, bit
	0

	MAC
	MAC header, bit
	0

	
	MAC multiplexing
	N/A

	Layer 1
	TrCH type
	DCH
	DCH
	DCH

	
	TB sizes, bit
	0, 40, 48, 56, 132, 144, 160, 177, 192, 253, 264, 328, 488
	103
	60

	
	TFS
	TF0, bits
	1x0 (note 2)
	0x103
	0x60

	
	
	TF1, bits
	1x40
	N/A
	N/A

	
	
	TF2, bits
	1x48
	N/A
	N/A

	
	
	TF3, bits
	1x56
	N/A
	N/A

	
	
	TF4, bits
	1x132
	N/A
	N/A

	
	
	TF5, bits
	1x144
	N/A
	N/A

	
	
	TF6, bits
	1x160
	N/A
	N/A

	
	
	TF7, bits
	1x177
	N/A
	N/A

	
	
	TF8, bits
	1x192
	N/A
	N/A

	
	
	TF9, bits
	1x253
	N/A
	N/A

	
	
	TF10, bits
	1x264
	N/A
	N/A

	
	
	TF10, bits
	1x328
	N/A
	N/A

	
	
	TF10, bits
	1x488
	N/A
	N/A

	
	TTI, ms
	20
	20
	20

	
	Coding type
	CC 1/3
	CC 1/3
	CC 1/2

	
	CRC, bit
	12
	N/A
	N/A

	
	Max number of bits/TTI after channel coding
	1524
	0
	0

	
	RM attribute
	1-256
	1-256
	1-256

	NOTE 1:
The TrCH corresponding to RAB subflow #1 should be used as the guiding TrCH, (see clause 4.3 in 3GPP TS 25.212 [14]).

NOTE 2:
CRC parity bits are to be attached to RAB subflow#1 any time since number of TrBlks are 1 even if there is no data on RAB subflow#1 (see clause 4.2.1.1 in 3GPP TS 25.212 [14]).
NOTE 3:
RAB subflows #2 and #3 do not exist in Iu interface. UTRAN establishes these additional "dummy" subflows when the RAB for EVS is assigned.


7.1.zz.2.1.2
Transport channel parameters for DL:3.4 kbps SRBs for DCCH

See subclause 6.10.2.4.1.2.2.1.1 of [1].

7.1.zz.2.1.3
TFCS
	TFCS size
	26

	TFCS
	(RAB subflow#1, RAB subflow#2, RAB subflow#3, DCCH)=

(TF0,TF0,TF0,TF0), (TF1,TF0,TF0,TF0), (TF2,TF0,TF0,TF0), (TF3,TF0,TF0,TF0), (TF4,TF0,TF0,TF0), (TF5,TF0,TF0,TF0), (TF6,TF0,TF0,TF0), (TF7,TF0,TF0,TF0), (TF8,TF0,TF0,TF0), (TF9,TF0,TF0,TF0), (TF10,TF0,TF0,TF0), (TF11,TF0,TF0,TF0), (TF12,TF0,TF0,TF0)
(TF0,TF0,TF0,TF1), (TF1,TF0,TF0,TF1), (TF2,TF0,TF0,TF1), (TF3,TF0,TF0,TF1), (TF4,TF0,TF0,TF1), (TF5,TF0,TF0,TF1), (TF6,TF0,TF0,TF1), (TF7,TF0,TF0,TF1), (TF8,TF0,TF0,TF1), (TF9,TF0,TF0,TF1), (TF10,TF0,TF0,TF1), (TF11,TF0,TF0,TF1), (TF12,TF0,TF0,TF1)


7.1.zz.2.2
Physical channel parameters

	DPCH

Downlink
	DTX position
	Flexible

	
	Spreading factor
	64

	
	DPCCH
	Number of TFCI bits/slot
	8

	
	
	Number of TPC bits/slot
	4

	
	
	Number of Pilot bits/slot
	8

	
	DPDCH
	Number of data bits/slot
	60

	
	
	Number of data bits/frame
	900
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