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1) Introduction

It is crucial for the UTRAN to be sufficiently informed about an UE’s capability. Therefore a very clear specification is required. Especially, the relation between the R99 UE capability parameters and the new capability classes that have been specified for HS-DSCH needs to be specified.

2) General

Currently only a Note addresses the UE capabilities for DCHs in case an HS-DSCH is configured. 
This note reads:

NOTE 7:
When HS-DSCH is configured the UE shall simultaneously support the UE capability values defined in the 64 kbps reference class. However, simultaneous support of PDSCH and HS-PDSCH is not required.

This kind of specification seems rather arbitrary and was most likely included for the sake of simplicity. However, this imposes a significant restriction to an UE’s ability to inform the UTRAN about its capability. The specification includes a minimum requirement for UEs with configured HS-DSCHs. However, a given UE implementation might well support higher data rates for DCHs while an HS-DSCH is configured. It is not straight forward that the capabilities of e.g. a UE with 384 kbps capability for DCH are reduced to 64 kbps with HS-DSCHs.

Therefore we suggest to include a new parameter that specifies the UE DCH capability with HS-DSCH. This parameter is proposed to be based on the reference combinations. Thus an UE should be able to signal its ability to support 32 kbps, 64 kbps, 128 kbps and 256 kbps for DCHs with configured HS-DSCH. Obviously, this parameter should only define the capability in downlink. The uplink capabilities should not be impacted by the configuration of HS-DSCH.

It should be noted that this proposed increased flexibility for UE implementations does not impose higher complexity for the HS-DSCH process.

3) Proposal

It is proposed to add a new parameter for DL DCH capability with configured HS-DSCH in RRC. It is proposed to call this parameter: DL DCH capability with simultaneous HS-DSCH configuration.

Furthermore we propose to clarify these UE capabilities in 25.306. A detailed proposal is presented below. The proposal additionally includes some parameters for HS-DSCH that are missing.

5
Possible UE radio access capability parameter settings

5.1
Value ranges

Table 5.1: UE radio access capability parameter value ranges


UE radio access capability parameter
Value range

PDCP parameters
Support for RFC 2507
Yes/No


Support for RFC 3095
Yes/No


Support for loss-less SRNS relocation
Yes/No


Maximum header compression context space
512, 1024, 2048, 4096, 8192 bytes

RLC and MAC-hs parameters
Total RLC AM and MAC-hs buffer size
2,10,50,100,150,500,1000 kBytes


Maximum number of AM entities
3,4,5,6,8,16,30

PHY parameters
Transport channel parameters in downlink
Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant
640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840



Maximum sum of number of bits of all convolutionally coded transport blocks being received at an arbitrary time instant
640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840



Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time instant
640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840



Maximum number of simultaneous transport channels
4, 8, 16, 32



Maximum number of simultaneous CCTrCH 
1, 2, 3, 4, 5, 6, 7, 8



Maximum total number of transport blocks received within TTIs that end within the same 10 ms interval
4, 8, 16, 32, 48, 64, 96, 128, 256, 512





Maximum number of TFC in the TFCS
16, 32, 48, 64, 96, 128, 256, 512, 1024



Maximum number of TF
32, 64, 128, 256, 512, 1024



Support for turbo decoding
Yes/No







Transport channel parameters in uplink
Maximum sum of number of bits of all transport blocks being transmitted at an arbitrary time instant
 640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840



Maximum sum of number of bits of all convolutionally coded transport blocks being transmitted at an arbitrary time instant
640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840



Maximum sum of number of bits of all turbo coded transport blocks being transmitted at an arbitrary time instant
640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840



Maximum number of simultaneous transport channels
2, 4, 8, 16, 32



Maximum number of simultaneous CCTrCH of DCH type (TDD only) 
1, 2, 3, 4, 5, 6, 7, 8



Maximum total number of transport blocks transmitted within TTIs that start at the same time
2, 4, 8, 16, 32, 48, 64, 96, 128, 256, 512



Maximum number of TFC in the TFCS
4, 8, 16, 32, 48, 64, 96, 128, 256, 512, 1024



Maximum number of TF
32, 64, 128, 256, 512, 1024



Support for turbo encoding
Yes/No


FDD Physical channel parameters in downlink
Maximum number of DPCH/PDSCH codes to be simultaneously received
1, 2, 3, 4, 5, 6, 7, 8



Maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH)
600, 1200, 2400, 3600, 4800, 7200, 9600, 14400, 19200, 28800, 38400, 48000, 57600, 67200, 76800



Support for SF 512
Yes/No



Support of PDSCH
Yes/No



Support of HS-PDSCH
Yes/No



DL DCH capability with simultaneous HS-DSCH configuration
32 kbps, 64 kbps, 128 kbps, 256 kbps



Simultaneous reception of SCCPCH and DPCH
Yes/No



Simultaneous reception of SCCPCH, DPCH and PDSCH
Yes/No



Maximum number of simultaneous S-CCPCH radio links
1

NOTE:
Only the value 1 is part of this release of the specification 



Support of dedicated pilots for channel estimation
Yes/No


FDD Physical channel parameters in uplink
Maximum number of DPDCH bits transmitted per 10 ms
600, 1200, 2400, 4800, 9600, 19200, 28800, 38400, 48000, 57600



Support of PCPCH
Yes/No


TDD 3.84 Mcps physical channel parameters in downlink
Maximum number of timeslots per frame
1..14



Maximum number of physical channels per frame
1,2,3..224



Minimum SF
16, 1



Support of PDSCH
Yes/No



Support of HS-PDSCH
Yes/No



DL DCH capability with simultaneous HS-DSCH configuration
32 kbps, 64 kbps, 128 kbps, 256 kbps



Maximum number of physical channels per timeslot
1..16


TDD 3.84 Mcps physical channel parameters in uplink
Maximum Number of timeslots per frame
1..14



Maximum number of physical channels per timeslot
1, 2



Minimum SF
16,8,4,2,1



Support of PUSCH
Yes/No


TDD 1.28 Mcps physical channel parameters in downlink
Maximum number of timeslots per subframe
1..6



Maximum number of physical channels per subframe
1,2,3,…,96



Minimum SF
16, 1



Support of PDSCH
Yes/No



Support of HS-PDSCH
Yes/No



DL DCH capability with simultaneous HS-DSCH configuration
32 kbps, 64 kbps, 128 kbps, 256 kbps



Maximum number of physical channels per timeslot
1..16



Support 8PSK
Yes/No


TDD 1.28 Mcps physical channel parameters in uplink
Maximum number of timeslots per subframe
1..6



Maximum number of physical channels per timeslot
1,2



Minimum SF
16,8,4,2,1



Support of 8PSK
Yes/No



Support of PUSCH
Yes/No

RF parameters
FDD RF parameters
UE power class


3, 4

NOTE:
Only power classes 3 and 4 are part of this release of the specification



Tx/Rx frequency separation


190 MHz
174.8-205.2 MHz
134.8-245.2 MHz

RF parameters
TDD 3.84 Mcps RF parameters
UE power class
2,3

NOTE:
Only power classes 2 and 3 are part of this release of the specification





Radio frequency bands
a), b), c), a+b), a+c), b+c), a+b+c)


TDD 1.28 Mcps RF parameters 
UE power class
2,3



Radio frequency bands
a), b), c), a+b), a+c), b+c), a+b+c)

Multi-mode related parameters
Support of UTRA FDD
Yes/No


Support of UTRA TDD 3.84 Mcps
Yes/No


Support of UTRA TDD 1.28 Mcps
Yes/No

Multi-RAT related parameters
Support of GSM
Yes/No (per GSM frequency band)


Support of multi-carrier
Yes/No

UE positioning related parameters
Standalone location method(s) supported
Yes/No


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


GPS reference time capable
Yes/No


Support for IPDL
Yes/No


Support for OTDOA UE based method
Yes/No


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

Measurement related capabilities 
Need for downlink compressed mode
Yes/No (per frequency band, UTRA mode and RAT)


Need for uplink compressed mode
Yes/No (per frequency band, UTRA mode and RAT)

General capabilities
ICS version
R99

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
32kbps class
64kbps class
128kbps class
384kbps class
768kbps class
2048kbps class

Transport channel parameters







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

Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time instant
NA
3840
3840
6400
10240
20480(1)

10240(2)

NOTE 5

Maximum number of simultaneous transport channels
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
2/1

NOTE 2
NOTE 3
2/1

NOTE 2
NOTE 3
2
NOTE 3
2
NOTE 3
2
NOTE 3

Maximum number of simultaneous CCTrCH (TDD)
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
8
8 
16 
32
64 
96 

Maximum number of TFC in the TFCS
32
48
96


128
256
1024

Maximum number of TF
32
64
64
64
128
256

Support for turbo decoding
No
Yes
Yes
Yes
Yes
Yes

Physical channel parameters (FDD)







Maximum number of DPCH/PDSCH codes to be simultaneously received
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
3600/2400

NOTE2
7200/4800

NOTE2
19200

28800
57600

Support for SF 512 for DPCH

NOTE 6
No 
No 
No 
No 
No 
No 

Support of PDSCH


No
Yes/No

NOTE 1
Yes/No

NOTE 1
Yes
Yes

Yes

Support of HS-PDSCH


No


Yes/No

NOTE 1

NOTE 7
Yes/No

NOTE 1 

NOTE 7
Yes/No

NOTE 1

NOTE 7
Yes/No

NOTE 1

NOTE 7
Yes/No

NOTE 1

NOTE 7

Maximum number of simultaneous S-CCPCH radio links
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

Physical channel parameters (TDD 3.84 Mcps)







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

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

Minimum SF
16
16
16
1/16

NOTE 1
1/16

NOTE 1
1/16

NOTE 1

Support of PDSCH
Yes/No

NOTE 1
Yes
Yes
Yes
Yes
Yes

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

Physical channel parameters (TDD 1.28 Mcps)







Maximum number of timeslots per subframe
1
2
3
4
6
6

Maximum number of physical channels per subframe
8
12
18
43
77
77

Minimum SF
16
16
16
1/16

NOTE 1
1/16

NOTE 1
1

Support of PDSCH
Yes/no NOTE 1
Yes
Yes
Yes
Yes
Yes

Maximum number of physical channels per timeslot
8
11
14
14
14
14

Support of 8PSK
No
No
No
No
No
Yes

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.

NOTE 5:
(1) For FDD and 3.84 Mcps TDD (2) For 1.28 Mcps TDD.
NOTE 6:
This UE capability does not relate to the support of CPCH in the uplink for which SF 512 is needed


The reference combinations for HS-DSCH capabilities are shown in Tables 5.2.2.2 and 5.2.2.3. These tables aresubject to further discussions in RAN WG1 and RAN WG2. 

Table 5.2.2.2. FDD UE radio access capability parameter combinations, DL HS-DSCH parameters

Reference combination 
1.2 Mbps class
3.6 Mbps class
7 Mbps class
10 Mbps class

RLC and MAC-hs parameters





Total RLC AM and MAC-hs buffer size (kbytes)
50
[100]
[200]
[300]

Maximum number of AM RLC entities

6
6
8
8



PHY parameters





FDD HS-DSCH category
Category 5
Category 3
Category 2
Category 1

Table 5.2.2.3. 1.28 Mcps TDD UE radio access capability parameter combinations, DL HS-DSCH parameters

Reference combination 
1.4 Mbps
Capability
2.0 Mbps
Capability
2.8 Mbps
Capability

RLC and MAC-HS parameters




Total RLC AM and MAC-hs buffer size (kbytes)
50
50
100

Maximum number of AM RLC entities
6
6
6

PHY parameters




1.28 Mcps TDD HS-DSCH Category
Category 1
Category 6
Category 11

5.x.x
UE capabilitie s with configured HS-DSCH

5.x.x.1 Uplink

The parameters for the uplink are the signalled parameters.

5.x.x.2

Downlink

In case an HS-DSCH is configured in the UE the signalled downlink parameters are not relevant except for the following exceptions:

· Support of turbo decoding

· Support for SF 512 for DPCH (FDD only)

· Support of dedicated pilots for channel estimation (FDD only)

· Support of 8 PSK (1.28 Mcps TDD only)
. The capabilties in terms of DCH support are according to the parameter DL DCH capability with simultaneous HS-DSCH configuration. This parameter provides a reference to 
