1

TSG-RAN Working Group 2 (Radio layer 2 and Radio layer 3) 
TSGR2-000141

San Diego, CA, USA, 17th to 21th January 2000


Agenda Item:
7.1, 7.16











Source: 
Ericsson, Nokia

Title: 
UE capability classification





Document for:
Decision






___________________________________________________________________________

1. Introduction

At RAN2#9 it was agreed to find out a limited number of combinations of UE capability parameters, each capability combination representing a reference UE class. This contribution deals with how the reference combinations shall be specified and how they shall be used. A set of reference capability combinations is proposed for inclusion into 25.926. 

2. Discussion

Reference UE radio access capability combinations is useful in order to provide default configurations that should be used as a basis for conformance testing against reference RABs. At the same time it is of paramount importance that a limited set of combinations will not limit terminal innovation. It must be possible for a UE vendor to benefit from having capabilities that exceed the ones given by the reference combinations. Therefore, for the signalling of UE capability reference, combination numbers (UE classes) are not enough. Two alternatives have been proposed:

· Always signal each capability parameter individually [1]. 

· Signal a combination number and positive deltas for individual parameters.

The principle difference between the two alternatives above is not only a matter of signalling optimisation. The first alternative has the clear benefit that changes to the choice of reference capability combinations will not affect the specification of the UE radio access capability signalling, which shall be completed and incorporated into the RRC specification by March. The reference capability combinations will still ensure that UTRAN is capable of realising RABs according to a well-defined reference case, at the same time allowing UTRAN to utilise possible “extra” capabilities of the UE if possible.

A potential benefit of the second alternative would be to save signalling when no or only a few deltas are signalled. However, to signal the entire set of parameters will only require roughly 80 bits which is a relatively small value considering that the capability only needs to be signalled once.

4. Conclusion

· UE radio capability combinations shall provide default configurations to be used as a basis for conformance testing against reference RABs

· Each individual UE radio access capability parameter shall be used in the signalling, i.e. not any combination numbers.

The following pages consist of a text proposal for 25.926 including reference capability combinations. 
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5.2
Reference UE radio access capability combinations

5.2.1
Reference UE radio access capability combinations for FDD
Based on required UE radio access capabilities to support reference RABs as defined in section 6, this section lists reference UE Radio Access capability combinations for FDD. Table 5.2.1.1 defines reference combination of UE radio access capability parameters common for UL and DL. Tables 5.2.1.2 and 5.2.1.3 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 typical 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. Different combinations have different levels of implementation complexity. 

These combinations provide a reference for evaluating the required UE radio access capabilities of a certain UE, given a number of reference RABs. There is a large flexibility for the configuration of single RABs and combinations of RABs in UTRAN to serve current and future service demands, and as such a large variation in the required UE radio access capabilities. Only for defined reference RABs, it is possible to require a UE to meet a certain reference UE radio access capability combination. Just as there is a large flexibility for the configuration of radio bearers by UTRAN, a large variety of UE radio access capabilities must be allowed. Otherwise improvements and future innovation would be severely limited. Reference UE radio access capability combinations provide default configurations that should be used as a basis for conformance testing against reference RABs. The reference combination numbers shall not be used in the signalling of UE radio access capabilities between the UE and UTRAN. Instead each individual radio access capability as defined in Section 5.1 shall be signalled.  
NOTE: 
There are a number of parameters which are independent of the assumptions on the mapping of RABs to UE capabilities. Then the range of possible parameter values is given. Every reference combination represents therefore a subset of possible UE radio access capability combinations.

NOTE:
Some reference UEs only support one RAB at a time, others may support several RABs at the same time, which results in different UE Radio Access capabilities.

NOTE:
Allowed values of UE capability parameters are limited by the defined range & granularity of values in Section 5.1. 
NOTE:
Values might change depending on further definition of reference RABs for testing. 
Table 5.2.1.1: UE radio access capability parameter combinations for FDD, parameters common for UL and DL 
Reference combination of UE Radio Access capability parameters common for UL and DL
1
2
3
4
5
6

Examples of supported reference RABs.
(/ = OR, + = AND)

A /B

A/B/D/E/F

D + (A/B) /  
D + (E/F) 2* D

or 2)
C + (A/B) / or 2*E


or 3)
2*C DL + 1*C in UL / C + 2*E 

or 4)
6*C) in DL 
1*C) in UL

or 5)

Max. data rate supported (kbps) 
(for information)
12.2
64
128
384
768 (in DL only)
2048 (in DL only)

**PDCP







Header compression algorithm supported
No
No/Yes
No/Yes
No/Yes
No/Yes
No/Yes

**RLC







Total RLC AM buffer size (kbytes)
2
10
50
50
100
500

Maximum number of AM entities
(assumed that only one NAS SRB required)
2 
3
4
4
8
8

**RF parameters







UE power class
3,4






Radio frequency bands
a)






Tx/Rx frequency separation
190 MHz






**Support of UTRA FDD/TDD
FDD






**Support of GSM
Yes/No






**Support of multi-carrier
Yes/No






**LCS support
FFS






**Need for compressed mode
Yes/No






Table 5.2.1.2: UE radio access capability parameter combinations for FDD, DL parameters
Reference combination of UE Radio Access capability parameters in DL
1
2
3
4
5
6

Examples of supported reference RABs.

(/ = OR, + = AND)


A /B

A/B/D/E/F

D + (A/B) /  
D + (E/F) 2* D

or 2)
C + (A/B) / or 2*E


or 3)
2*C  / 
C + 2*E 

or 4)
6*C) 
or 5)

Max. data rate supported (kbps) 
(for information)
12.2
64
128
384
768
2048

**PHY transport channels downlink







Maximum sum of number of bits of all transport blocks received in TTIs that end at the same time
640
3840
3840
6400 
10240
20480

Maximum sum of number of sustainedly processable bits of all transport blocks received in TTIs that end at the same time, normalized with the respective TTI lengths in number of radio frames.
2560
6400
20480
40960
81920 
163840

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

Maximum number of simultaneous CCTrCH (0f DCH type)
1
1
1
1
1
1

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
NOTE: These values should be revisited
32
48
64 


128 
256 
1024

Support for turbo decoding
No
Yes
Yes
Yes
Yes
Yes

Support of 24 bits CRC
No
No/Yes
No/Yes
No/Yes
No/Yes
No/Yes

Support of blind transport format detection (FFS)

NOTE: This should first be specified fully by WG1.







**PHY physical channels downlink







Maximum number of DPCH 
1
1
1
2/3
2/3
3

Maximum number of DPCH bits received per 10 ms .
1200
2400
4800
9600/

19200
19200/

38400
57600

Support for SF 512
No
No/Yes
No/Yes
No/Yes
No/Yes
No/Yes

Support of PDSCH

NOTE: It is FFS how to apply this for NRT RABs of data rate > x kbit/s
No
No/Yes 
No/Yes


No/Yes


No/Yes
No/Yes

Simultaneous reception of SCCPCH and DPCH
No
No
No
No
No
No

Table 5.2.1.3: UE radio access capability parameter combinations for FDD, UL parameters

Reference combination of UE Radio Access capability parameters in UL 
1
2
3
4
5

Examples of supported reference RABs.

(/ = OR, + = AND)


A /B

A/B/D/E/F

D + (A/B) /  
D + (E/F) 2* D

or 2)
C + (A/B) / or 2*E


or 3)
C + 2*E 

or 4)

Max. data rate supported (kbps) 
(for information)
12.2
64
128
384
512

**PHY transport channels uplink






Maximum total number of bits of all transport blocks transmitted in TTIs that start at the same time
640
3840
3840 


6400 
6400

Maximum sum of number of sustainedly processable bits of all transport blocks received in TTIs that end at the same time, normalized with the respective TTI lengths in number of radio frames. 
1280 
6400 
20480
40960
40960

Maximum number of simultaneous transport channels
4
8
8
8 
8

Maximum number of simultaneous CCTrCH of DCH type (TDD)






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

Maximum number of TFC in the TFCS
NOTE: These values should be revisited
16 
32
48
64
128

Support for turbo encoding
No
Yes
Yes
Yes
Yes

Support of 24 bits CRC
No
No/Yes
No/Yes
No/Yes
No/Yes

**PHY physical channels uplink






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

Support of PCPCH
No
No
No
No
No





…



















…





5.2.2
Reference UE radio access capability combinations for TDD
TBD
6
Assumptions of reference radio access bearers

There is a large flexibility for the configuration of RABs. A limited number of Reference RABs should be used for conformance testing. In Table 6.1 reference RAB A-F are defined with their main characteristics that impact the required UE Radio Access capabilities. These reference RABs shall be seen as example RABs  covered by the reference UE radio access capability combinations defined in Section 5.2.
Table 6.1: Reference RABs
Reference RAB
A
B
C
D
E
F

DCH

(Up- and downlink symmetric)
Conversational speech 12.2 kbps
(20 ms TTI)

1 mode + SID
Conversational speech
4.75-12.2 kbps 
(20 ms TTI)

All AMR modes + 
rate ctrl, 
but max. 4 at a time
Interactive PS max. 384 kbps 
(10 ms TTI)


Interactive PS max. 64 kbps 
(10 ms TTI)


Conversational CS 64 kbps
(40 ms TTI)


Streaming CS
max. 57.6 kbps
(40 ms TTI)



DCH carrying DCCH 
(rate, TTI)
3.2kbps, 40ms
3.2kpbs, 40ms
12.8kpbs, 10ms
12.8kbps, 10ms
6.4kbps, 20ms
6.4kbps, 20ms
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