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1
Introduction

In the current specification 25.306 several UE capability parameter combinations are defined, however a definition of the minimum UE radio access capability parameter combination is missing. This topic was discussed in several meetings. Currently the 32kbps class UE is characterised by the lowest specified reference parameter combination. An agreement on defining the 32kbps class UE, possibly with some modified parameters, to be the minimum could not be reached in the group. 

Finally, at Ran2#38, it was proposed to introduce a new UE capability class instead of changing the capability parameters of the 32kbps class UE. This new UE class shall be the minimum UE class. It shall support conversational services, and interactive and background services with low data rate, and shall use only convolutional coding and decoding. Furthermore it shall support SRBs on FACH.

The minimum UE capability parameters discussed in this document are proposed for FDD only.

2
Discussion

For the definition of the minimum UE based on the 32kbps class UE, the UE capability parameters that are not already set to the minimum for the 32kbps class UE are discussed.

The minimum UE shall support: 


· Conversational / speech / UL:(12.2 7.95 5.9 4.75) DL:(12.2 7.95 5.9 4.75) kbps / CS RAB, according to 6.10.2.4.1.4a in 34.108

3 TrCH (DCH), max 3 TB (one for each TrCH) of total size 81+103+60 = 244 bits, TTI = 20ms, CC1/3, CC1/2

· Interactive or background / UL:8 DL:8 kbps / PS RAB, according to 6.10.2.4.1. 23a in 34.108

1 TrCH (DCH), max 1 TB of size 336 bits, TTI = 40ms, CC1/3

· UL:3.4 DL:3.4 kbps SRBs for DCCH, according to 6.10.2.4.1.2 in 34.108

1 TrCH (DCH), Max 1 TB of size 148 bit, TTI = 40ms, CC1/3

· SRB for PCCH on FACH, according to 6.10.2.4.3.1 in 34.108

1 TrCH (PCH), Max 1 TB of size 240 bit, TTI = 10ms, CC1/2

· SRBs for CCCH, DCCH and BCCH on FACH, according to 6.10.2.4.3.2.1.2 in 34.108

1 TrCH (FACH), Max 3 TB each of size 168 bit, TTI = 10ms, CC1/2

In the following we assume that the conversational RAB and the interactive or background RAB can not be used simultaneously. Otherwise most of the discussed parameter values for the minimum UE would either be equal to the values of the 32kbps class UE or exceed them.

2.1 Common UE Radio Access Parameters for UL and DL

Total RLC AM buffer size

32 Kbps class:
10 KByte

Specified minimum:

2 KByte

From the default configurations a minimum receive transmit window size of 32 is required.

3 AM RLC for SRBs and 1 AM RLC for I/B RAB are required

required RLC AM buffer size = (128 + 128 + 128  + 320) * 2 * 32 = 45056 bit  …according to [1]

2Kbyte = 16384  bit < required RLC AM buffer size < 10Kbyte = 81920 bit 

Total RLC AM buffer size = 10

Maximum number of AM entities

32 Kbps class:
4

Specified minimum:

3

3 AM entities are used for SRBs (2,3,4) and one AM entity is required by the I/B PS RAB.

Maximum number of AM entities = 4

2.2 UE Radio Access Parameters for DL

Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant

32 Kbps class:
1280

Specified minimum: 

640

Assumptions:
Bits in SRB TB: 148 (DCH), 240 (PCH), 168 (FACH)

Bits in I/B TB: 336

Bits in AMR TB: 244

With these assumptions the combination SRB + I/B on DCH requires 484 bit, and the combination SRB + AMR 392 bit. On FACH 3*168 = 504 bits are required.

Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant = 640

Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time instant

32 Kbps class:
1280

Specified minimum:

NA, if TC not supported or 640 if TC supported 

This parameter is not applicable (NA), since turbo decoding is not supported by the minimum UE.

Maximum number of simultaneous transport channels

32 Kbps class: 
8

Specified minimum:

4

The SRBs requires 1 TrCH, the conversational RAB requires 3 TrCH and the I/B RAB requires 1 TrCH.

Since the combination of conversational RAB + I/B RAB shall not be supported, 4 simultaneous transport channels are required.

Maximum number of simultaneous transport channels = 4

Maximum total number of transport blocks received within TTIs that end at the same time

32 Kbps class:
8

Specified minimum:

4

The SRBs on DCH and PCH require 1 TB, the SRBs on FACH require 3 TB, the conversational RAB requires 3 TBs and the I/B RAB requires 1 TB.

Maximum total number of transport blocks received within TTIs that end at the same time = 4

Maximum number of TFC

32 Kbps class:
32

Specified minimum:

16

Proposed TFCs supported by the minimum UE:

Conversational / speech / UL:(12.2 7.95 5.9 4.75) DL:(12.2 7.95 5.9 4.75) kbps / CS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH

	TFCS size
	12

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

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


Interactive or background / UL:8 DL:8 kbps / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH

	TFCS size
	4

	TFCS
	(8 kbps RAB, DCCH)=(TF0, TF0), (TF1, TF0), (TF0, TF1), (TF1, TF1)


From the RAB combinations on SCCPCH, specified in 34.108, only the reception of SRBs is supported.

Interactive/Background 32 kbps PS RAB + SRBs for CCCH + SRB for DCCH + SRB for BCCH for SCCPCH

	TFCS size
	4 or 5, (alt. 4, 5 or 6)

	TFCS
	(SRBs for CCCH/DCCH/BCCH, 32kbps RAB) =
 (TF0, TF0), (TF1, TF0), (TF2, TF0), (TF0, TF1), [TF1, TF1] (note)

(alt. (TF0, TF0), (TF1, TF0), (TF2, TF0), [TF3, TF0] (note), (TF0, TF1), [TF1, TF1] (note))

	NOTE:
These TFCs are available only if SCCPCH can be allocated bigger Tx power than required Tx power for TFC of (TF2, TF0).


(TF0, TF1), [TF1, TF1] … not supported

Maximum number of TFC = 16

Support for turbo decoding

32 Kbps class: 
Yes

Specified minimum:
No

Support for turbo decoding = No

Maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH)

32 Kbps class: 
1200

Specified minimum:

600

SRBs + AMR: DPDCH bits per slot + DPCCH bits per slot = 40 -> 600 bits / frame… according to 6.10.2.4.1.4a in [2]

SRBs + I/B: DPDCH bits per slot + DPCCH bits per slot = 40 -> 600 bits / frame … according to 6.10.2.4.1.23a in [2]

SRBs on FACH: SCCPCH bits per slot = 72 -> 1080 bits / frame … according to 6.10.2.4.3.2.2 in [2]

Maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH) = 1200

2.3 UE Radio Access Parameters for UL

Maximum number of simultaneous transport channels

32 Kbps class:
4

Specified minimum:

2

The SRBs requires 1 TrCH, the conversational RAB requires 3 TrCH and the I/B RAB requires 1 TrCH.

Since the combination of conversational RAB + I/B RAB shall not be supported, 4 simultaneous transport channels are required.

Maximum number of simultaneous transport channels = 4

Maximum total number of transport blocks transmitted within TTIs that start at the same time

32 Kbps class:
4

Specified minimum:

2

The SRBs require 1 TB, the conversational RAB requires 3 TBs and the I/B RAB requires 1 TB.

Maximum total number of transport blocks transmitted within TTIs that start at the same time = 4

Maximum number of TFC

32 Kbps class: 
16

Specified lower values:
4 and 8

Proposed TFCs supported by the minimum UE:

Conversational / speech / UL:(12.2 7.95 5.9 4.75) DL:(12.2 7.95 5.9 4.75) kbps / CS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH

	TFCS size
	12

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

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


Interactive or background / UL:8 DL:8 kbps / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH

	TFCS size
	4

	TFCS
	(8 kbps RAB, DCCH)=

(TF0, TF0), (TF1, TF0), (TF0, TF1), (TF1, TF1)


Maximum number of TFC = 16

Maximum number of DPDCH bits transmitted per 10 ms

32 Kbps class:
1200

Specified minimum:

600

SRBs + AMR: DPDCH bits per frame = 600 … according to 6.10.2.4.1.4a in [2]

SRBs + I/B: DPDCH bits per slot + DPCCH bits per slot = 600 … according to 6.10.2.4.1.23a in [2]

Maximum number of DPDCH bits transmitted per 10 ms = 600
3
Conclusion and Proposal
The document defines the capability parameter values required for a minimum UE in FDD mode. 

With the defined parameters the new minimum UE supports both conversational services and interactive/background services. However the values show that a combination of conversational RAB and interactive/background RAB would exceed the capabilities of what we want to call minimum UE. The UE does not support turbo coding or decoding.

It is proposed to agree on the attached CR.

[1] TS 25.306-390

[2] TS 34.108-480
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5.2
Reference UE radio access capability combinations

Based on required UE radio access capabilities to support reference RABs as defined in [2], this clause lists reference UE Radio Access capability combinations. Subclause 5.2.1 defines reference combinations of UE radio access capability parameters common for UL and DL. Subclauses 5.2.2 and 5.2.3 define reference combinations of UE radio access capability parameters that are separate for DL and UL respectively. A reference combination for common UL and DL parameters, one combination for UL parameters and one combination for DL parameters together relate to a UE with a certain implementation complexity, that allows support for one or several combined reference RABs. Combinations for UL and DL can be chosen independently. The bit rate supported by the selected combination of common UL and DL parameters needs to be at least as high as the maximum out of the supported bit rates of the selected combination of DL parameters and the selected combination of UL parameters. Different combinations have different levels of implementation complexity.

For defined reference RABs, it is possible to require a UE to meet a certain reference UE radio access capability combination. Each UE needs to have capabilities complying with a given reference radio access capability combination. Each individual radio access capability parameter as defined in subclause 5.1 shall be signalled.

The reference combination numbers shall not be used in the signalling of UE radio access capabilities between the UE and UTRAN. Reference UE radio access capability combinations provide default configurations that should be used as a basis for conformance testing against reference RABs.
The UE shall support at least the UE radio access capability parameter values as specified for the 12kbps UE reference class for both UL and DL.
Allowed values of UE capability parameters are limited by the defined range and granularity of values in subclause 5.1. Values might change depending on further definition of reference RABs for testing.
5.2.1
Combinations of common UE Radio Access Parameters
for UL and DL

NOTE:
Measurement-related capabilities are not included in the combinations. These capabilities are independent from the supported RABs.

Table 5.2.1.1: UE radio access capability parameter combinations,
parameters common for UL and DL

	Reference combination of UE Radio Access capability parameters common for UL and DL
	12kbps class
	32kbps class
	64kbps class
	128 kbps class
	384 kbps class
	768 kbps class
	2048 kbps class

	PDCP parameters
	
	
	
	
	
	
	

	Support for RFC 2507
	No
	No
	No/Yes
NOTE 1
	No/Yes
NOTE 1
	No/Yes
NOTE 1
	No/Yes
NOTE 1
	No/Yes
NOTE 1

	Support for loss-less SRNS relocation
	No/Yes

NOTE 1

	Maximum header compression context space
	Not applicable for conformance testing



	RLC parameters
	
	
	
	
	
	
	

	Total RLC AM buffer size (kbytes)
	10
	10
	10
	50
	50
	100
	500

	Maximum number of AM entities

	4
	4
	4
	5
	6
	8
	8

	Maximum RLC AM window size
	2047/4095

NOTE 1
	2047/4095

NOTE 1
	2047/4095

NOTE 1
	2047/4095

NOTE 1
	2047/4095

NOTE 1
	2047/4095

NOTE 1
	2047/4095

NOTE 1

	Multi-mode related parameters
	

	Support of UTRA FDD/TDD
	FDD
	FDD / FDD+TDD / TDD

 NOTE 1

	Multi-RAT related parameters
	

	Support of GSM
	Yes/No
NOTE 1

	Support of multi-carrier
	Yes/No

NOTE 1

	Security parameters
	

	Support of ciphering algorithm UEA0
	Yes

	Support of ciphering algorithm UEA1
	Yes

	Support of integrity protection algorithm UIA1
	Yes

	UE positioning related parameters
	

	Standalone location method(s) supported
	Yes/No

NOTE 1

	Network assisted GPS support
	Network based / UE based / Both/ None

NOTE 1

	GPS reference time capable
	Yes/No

NOTE 1

	Support for IPDL
	Yes/No

NOTE 1

	Support for OTDOA UE based method
	Yes/No

NOTE 1

	Support for Rx-Tx time difference type 2 measurement
	Yes/No

NOTE 1

	Support for UE Positioning assisted GPS measurement validity in CELL_PCH and URA_PCH RRC states
	Yes/No

NOTE 1

	Support for SFN-SFN observed time difference type 2 measurement
	Yes/No

NOTE 1

	RF parameters for FDD
	

	UE power class
	3 / 4
NOTE 1

	Tx/Rx frequency separation
	190 MHz

	RF parameters for TDD
	

	Radio frequency bands
	NA
	A / b / c / a+b / a+c / b+c / a+b+c

 NOTE 1

	Chip rate capability
	NA
	1.28 / 3.84 Mchip/s

 NOTE 1

	UE power class
	NA
	2 / 3

NOTE 1


NOTE 1:
Options represent different combinations that should be supported with Conformance Tests.

5.2.2
Combinations of UE Radio Access Parameters for DL

Table 5.2.2.1: UE radio access capability parameter combinations, DL parameters

	Reference combination of UE Radio Access capability parameters in DL
	12 kbps class
	32 kbps class
	64 kbps class
	128 kbps class
	384 kbps class
	768 kbps class
	2048 kbps class

	Transport channel parameters
	
	
	
	
	
	
	

	Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant
	640
	1280
	3840
	3840
	6400 
	10240
	20480

	Maximum sum of number of bits of all convolutionally coded transport blocks being received at an arbitrary time instant
	640
	640
	640
	640
	640
	640
	640

	Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time instant
	NA
	1280
	3840
	3840
	6400
	10240
	20480

	Maximum number of simultaneous transport channels
	4
NOTE 4
	8
NOTE 4
	8
NOTE 4
	8
NOTE 4
	8
NOTE 4
	8
NOTE 4
	16
NOTE 4

	Maximum number of simultaneous CCTrCH (FDD)
	1
NOTE 3
	1
NOTE 3
	2/1

NOTE 2
NOTE 3
	2/1

NOTE 2
NOTE 3
	2/1

NOTE 2
NOTE 3
	2
NOTE 3
	2
NOTE 3

	Maximum number of simultaneous CCTrCH (TDD)
	NA
	2
NOTE 3
	3
NOTE 3
	3
NOTE 3
	3
NOTE 3
	4
NOTE 3
	4
NOTE 3

	Maximum total number of transport blocks received within TTIs that end at the same time
	4
	8
	8 
	16 
	32
	64 
	96 

	Maximum number of TFC
	16
	32
	48
	96


	128
	256
	1024

	Maximum number of TF
	32
	32
	64
	64
	64
	128
	256

	Support for turbo decoding
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Physical channel parameters (FDD)
	
	
	
	
	
	
	

	Maximum number of DPCH/PDSCH codes to be simultaneously received
	1
	1
	2/1

NOTE 2
	2/1

NOTE 2
	3
	3
	3

	Maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH).
	1200
	1200
	3600/2400

NOTE2
	7200/4800

NOTE2
	19200

	28800
	57600

	Support for SF 512
	No
	No
	No
	No
	No
	No
	No

	Support of PDSCH


	No
	No
	Yes/No

NOTE 1
	Yes/No

NOTE 1
	No/Yes
NOTE 1
	Yes

	Yes

	Maximum number of simultaneous S-CCPCH radio links
	1
	1
	1
	1
	1
	1
	1

	Support of dedicated pilots for channel estimation
	Yes/No

NOTE 1
	Yes/No

NOTE 1
	Yes/No

NOTE 1
	Yes/No

NOTE 1
	Yes/No

NOTE 1
	Yes/No

NOTE 1
	Yes/No

NOTE 1

	Physical channel parameters (TDD)
	
	
	
	
	
	
	

	Maximum number of timeslots per frame
	NA
	1
	2
	4
	5
	10
	12

	Maximum number of physical channels per frame
	NA
	8
	9
	14
	28
	64
	136

	Minimum SF
	NA
	16
	16
	16
	1/16

NOTE 1
	1/16

NOTE 1
	1/16

NOTE 1

	Support of PDSCH
	NA
	Yes/No

NOTE 1
	Yes
	Yes
	Yes
	Yes
	Yes

	Maximum number of physical channels per timeslot
	NA
	8
	9
	9
	9
	9
	13


NOTE 1:
Options represent different combinations that should be supported with conformance tests.

NOTE 2:
Options depend on the support of PDSCH. The highest value is required if PDSCH is supported.
NOTE 3:
The given number does not contain the BCH CCTrCH of the current cell nor of the neighbour cells.
NOTE 4:
The given number does not contain the BCH of the neighbour cell.
5.2.3
Combinations of UE Radio Access Parameters for UL

Table 5.2.3.1: UE radio access capability parameter combinations, UL parameters

	Reference combination of UE Radio Access capability parameters in UL 
	12 kbps class
	32 kbps class
	64 kbps class
	128 kbps class
	384 kbps class
	768 kbps class

	Transport channel parameters
	
	
	
	
	
	

	Maximum sum of number of bits of all transport blocks being transmitted at an arbitrary time instant
	640
	640
	3840
	3840


	6400 
	10240

	Maximum sum of number of bits of all convolutionally coded transport blocks being transmitted at an arbitrary time instant 
	640
	640
	640
	640
	640
	640

	Maximum sum of number of bits of all turbo coded transport blocks being transmitted at an arbitrary time instant 
	NA
	NA
	3840
	3840
	6400
	10240

	Maximum number of simultaneous transport channels
	4
	4
	8
	8
	8 
	8

	Maximum number of simultaneous CCTrCH(TDD only)
	NA
	1
NOTE 3
	2
NOTE 3
	2
NOTE 3
	2
NOTE 3
	2
NOTE 3

	Maximum total number of transport blocks transmitted within TTIs that start at the same time
	4
	4
	8 
	8 
	16
	32 

	Maximum number of TFC
	16 
	16 
	32
	48
	64
	128

	Maximum number of TF
	32
	32
	32
	32
	32
	64

	Support for turbo encoding
	No
	No
	Yes
	Yes
	Yes
	Yes

	Physical channel parameters (FDD)
	
	
	
	
	
	

	Maximum number of DPDCH bits transmitted per 10 ms
	600
	1200
	2400
	4800
	9600
	19200

	Simultaneous reception of SCCPCH and DPCH

NOTE 2
	No
	No
	No
	Yes/No

NOTE 1
	Yes/No

NOTE 1
	Yes/No

NOTE 1

	Simultaneous reception of SCCPCH, DPCH and PDSCH

NOTE 2
	No
	No
	No
	No
	No
	No

	Support of PCPCH
	No
	No
	No
	No
	No
	No

	Physical channel parameters (TDD)
	
	
	
	
	
	

	Maximum Number of timeslots per frame
	NA
	1
	2
	3
	7
	9

	Maximum number of physical channels per timeslot
	NA
	1
	1
	1
	1
	2

	Minimum SF
	NA
	8
	2
	2
	2
	2

	Support of PUSCH
	NA
	Yes/No

NOTE 1
	Yes
	Yes
	Yes
	Yes


NOTE 1:
Options represent different combinations that should be supported with conformance tests.

NOTE 2:
The downlink parameters 'Simultaneous reception of SCCPCH and DPCH' and 'Simultaneous reception of SCCPCH, DPCH and PDSCH' are included in the combinations for uplink as their requirements relate to the uplink data rate. Simultaneous reception of SCCPCH and DPCH is required for the DRAC procedure that is intended for controlling uplink transmissions. In this release of the specification, this is limited to 1 SCCPCH.
NOTE 3:
This number does not contain the RACH CCTrCH.
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�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. correction).


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.


�PAGE \# "'Page: '#'�'"  �� This is an example of pop-up text.
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