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1. Introduction

Nokia has presented several contributions on HSDPA L2 buffer sizes [1,2,3]. The CR on HSDPA UE capabilities was already once agreed in WG2 #29, and provided to RAN #16 for official approval. However, since the discussion on the error rate requirements for Ack/Nack was then not yet completed in WG2, there were still some questions raised in RAN#16 meeting from some companies, ie. do the possible changes in the error rate requirements also affect the required L2 buffer sizes. 

Due to this it was agreed to keep the L2 buffer sizes still in square brackets for the higher categories and clarify this issue in the coming RAN2 meetings, before the values can be officially agreed. The value for the lowest category has been agreed already earlier.

In this paper the error rate requirements for Nack to Ack probability are discussed, what they mean for L2 buffer sizes. 

2. CUrrent proposal of the L2 buffer sizes

Since this issue has been on the table for quite long time, some list of the discussions what has been done until now is given below, for readers convenience, so that the next chapters are easier to understand.

The best references for the L2 buffer sizes are [1] where the calculations are done separately for MAC-hs part and [2] where the calculations are shown for the RLC part which is then summed together with MAC-hs part. In [2] it was also clarified that the MAC-hs part is calculated based on assuming max. three retransmissions in the same HARQ process, defining the worst case situation. The RLC part was calculated based on assuming 1 RLC retransmission. The reason why it was assumed that there is only one RLC retransmission needed is that in HSDPA it can be assumed that in the normal case all the retransmissions are handled by MAC-hs. RLC retransmissions were mentioned to be needed rarely, since the Nack to Ack error probability was 10-4, ie. occurring on average only once per 20s for continuous transmission. 

In [3] it was explained that L2 buffers in square brackets shown below allow continuous transmission in L2 at max L1 data rate only during 50 ms. Further it was also clarified in [3] that UE capabilities should not be looked at L1 maximum data rate point of view, but from what are the main benefits of increasing certain parameters in L1 categories, which were minimum TTI interval and number of codes. It was pointed out that the main benefit when going to higher data rates beyond 3.6M are the scheduling benefits, due to supporting either more HARQ subchannels or higher number of codes. This will give benefit to the scheduler, it is both easier to perform scheduling when the UE supports higher data rate in L1, and this will also improve the performance, since less number of users are needed in the cell to fill the code space, which will minimise the number of associated DCHs needed in the cell. It was not seen that increasing the L2 capability to support the same continuous data rate at L2 than in L1 would be so important to happen at the same time in the same UE category. It has anyway been the philosophy in the UE categories, that it is sensible to allow sensible step sizes in complexity between categories, and it is anyway possible to signal larger L2 buffer sizes, as already defined in TS 25.306. So as a background, based on this discussion it was already once agreed in WG2#29 that the proposed minimum values are accepted to TS25.306.

3. ERROR rate requirements and implications to L2 buffer sizes

Earlier discussion in WG2 on error requirements 

WG2 sent a reply LS [4] from #30 meeting on Nack->Ack error requirement to WG1, informing that 

· Based on preliminary simulations results provided to RAN WG2, RAN WG2 recommends that RAN WG1 take into account a relaxed error requirement (NACK -> ACK error ~ 10e-3) in case of difficult radio conditions in their physical layer design. However, in case of normal radio conditions and speeds, the previously agreed error requirement of 10e-4 should continue to be met.

· RAN WG2 will continue their study on the protocol behavior in case of relaxed error requirements (10e-3 instead of 10e-4) in difficult radio conditions and at high speeds, and will update RAN WG1, if necessary.

In meeting #31 WG2 received an LS [5] back on the same issue, informing that RAN WG1 has studied the useful ranges of values for the parameters for the HS-DPCCH, considering both performance and implementation issues. The LS contained power offset values for HS-DPCCH ranging between –10 and 6 dB, repetition values between 1 to 4 .

In the same meeting #31 there were some results from different companies, presenting results for the delay increase if error requirements are loosened from 10e-4 to 10e-3 . No final conclusion was yet reached on this issue. It was however clarified that the discussion in RAN2 for loosening the error requirements is still considering only the case of difficult radio conditions, as it was informed to RAN1.

Nokia RAN1 results on error requirements in different radio conditions

It was commented in RAN2 meeting on the WG1 LS,that it did not contain any comments on the Ack/Nack probability values that WG2 had informed to WG1, that they might be needing a relaxation in difficult radio conditions. It was shortly commented by RAN1 delegate, attending the WG2 meeting, that at least Nokia understanding of the WG1 view is that difficult radio conditions mean mainly 

· Soft handover

· Non soft handover, 120km/h

meaning that mainly in these cases there is a need to relax the error rate requirements to Nack to Ack from 10e-4 to 10e-3. Some further comments on this issue to clarify this also to WG2.

RAN1 document [6] from Nokia can be studied for one reference on this issue, among other papers presented in WG1. Tables 1 and 2 are extracted from [6], and they show the error requirements with maximum allowed power offset 6 dB, which is the same maximum value as given to WG2 in WG1 LS [5]. Tables show what kind of error requirements are needed in different cases, and how many repetitions are needed for Ack/Nack. 

It can be seen from table 1 that if the Nack to Ack error probability of 10-4 defined for normal conditions is used, then P(NACK|ACK)  requirement has to be loosened from 1 % to 4 % for soft handover case, and for higher speeds in non SHO. However it should be understood that if Ack is interpreted as Nack means only additional L1 retransmissions and not additional RLC retransmissions.

Table 1. Error requirements for non-SHO and SHO, with P(ACK|NACK)=10-4 and P(ACK|DTX) =1 % [6]. 


P(ACK| NACK)
P(ACK| DTX)
P(NACK| ACK)
repetitions

Non SHO, 3  km/h
10-4
1 %
0.01
1

Non SHO, 30 km/h
10-4
1 %
0.04
1

Non SHO, 120 km/h
10-4
1 %
0.04
2

SHO, 3km/h
10-4
1 %
0.04
2 

SHO, 30km /h
10-4
1 %
0.04
2

SHO, 120 km/h
10-4
1 %
0.04
2

Further , it can be seen from table 2, that if loosened Nack to Ack error requirement of 10e-3 is used in soft handover , then Ack to Nack probability can be kept in the currently assumed value of 1 %. 

Table 2. Alternative table for defining error requirements for SHO, where  the P(ACK|NACK) is loosened from 10-4 to 10-3 [6]. 


P(ACK| NACK)
P(ACK| DTX)
P(NACK| ACK)
Repetitions

SHO, 3km/h
10-3
10 %
0.01
2 

SHO, 30km /h
10-3
10 %
0.01
2

SHO, 120 km/h
10-3
10 %
0.01
2

So as a conclusion in Nokia contribution, the view was that the P(ACK| NACK)=10-4 should not be loosened in non SHO case, since loosening it would mean more RLC retransmissions, thus introducing more delay. For the SHO case, minimising unnecessary retransmissions is more essential.
L2 buffer sizes vs. relaxed error requirements in difficult radio conditions

Like it was said, it was raised by some companies in the RAN #16 that it should be clarified whether the relaxed error requirements mean somehow that the L2 buffer sizes need to be increased from the present values in square brackets. It is here explained with the help of section 3.2 that this worry is not relevant, i.e. there is no need to increase the L2 buffer sizes due to the error rate discussion.

Figure 1 below shows the distribution of the average G factor in the cell [8]. 
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Figure 1. Average G-factor seen at the UE in the cell. 

It should be understood that the G factor, defined as the ratio of own cell to other cell interference defines how high data rate it is possible to transmit to the UE. The cell throughput gain from HSDPA comes from the user diversity, i.e. that users in good cell locations and good instantaneous cell conditions can be given high data rates and served faster. However, this also means, that if the same amount of bits is sent to all users, the user close to the cell can be served with higher L1 data rate (e.g. 1 Mbit/s) which takes shorter time, while the user at the cell edge needs to be served longer period of time with some smaller data rate, to allow the operator to offer also to that user the same amount of bits. 

As said, the G factor defines what is the maximum instantaneous L1 data rate the user is able to receive. This is also seen in the CQI reporting mechanism which is defined to range between some 200 bits all the way up to 20000bits per TTI. CQI report defines how many bits the UE is able to receive currently per TTI, being a function of G factor. 

Thus if the main question is whether the L2 buffer size is needed to be increased if error rate of Nack to Ack is loosened from 10-4 to 10-3 in soft handover, it could be simply looked at following way. 

If the current L2 buffer allows to send data continuously at L1 max data rate during 50 ms,  this issue being valid for 3.6M, 7M and 10M UE classes, which are defined for 5, 10 and 15 codes respectively. It can roughly be estimated that the maximum instantanous data rate in soft handover area is typically probably using only max 1-2 codes with QPSK with SF=16, which from CQI report list gives max 460 or 930 bits per TTI , respectively,  i.e. either 200k or 500kbit/s at max L1 data rate for 1 code or 2 code case. 

If we look at the earlier calculations from [2] , it can be seen that if the instantaneous L1 max data rate is initially eg. 3.6M, then when going down to 500k, it means that the L1 data rate is around 1/7th in soft handover. And if now we would take the assumption that the Nack to Ack probability is loosened to 10-3, as table 2 shows that this might be needed in soft handover, then even we do think that most of the time 1 RLC retransmission is enough with this error rate, for just curiousity it can be calculated , that 

· With 3.6M data rate (7168bits /2ms) the RLC buffer lasts : 22.5kbytes*8 *2 /7168 = 50ms

· With 500k max L1 data rate (930bits/2ms) the RLC buffer lasts: 22.5kbytes* 8*2/930 = 390 ms

It can be seen that the error rate requirements are not an issue for L2 buffer sizes, and thus the earlier assumptions need not be changed.

Class
UE RLC DL buffer (kbytes)
MAC-hs reordering buffer (kbytes)
DL buffer

1.2 M
7.5
3.6
11.1

3.6 M
22.5
14.4
36.9

7.2 M
45
28.8
73.8

10.2 M
64
43.2
107.2

Table 3 . Downlink part of the L2 buffer calculations from [2]. Uplink part was assumed to equal 1/10th of the max DL  data rate. 

4. Conclusions

Clarifications were given for the issues raised in the previous WG2 meeting. It is proposed to finally agree to accept the L2 buffer sizes currently shown in square brackets in TS 25.306. It is reminded that these are the allowed minimum values, and larger values can also be signalled in the UE capability information.
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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 RFC 3095 context relocation
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
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
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



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


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



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



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 MHz to 205.2 MHz
134.8 MHz to 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

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


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


Support for UE Positioning measurement validity in CELL_PCH and URA_PCH RRC states
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
Access Stratum release indicator
R99, REL-4

DL capabilities with simultaneous HS-DSCH
DL capability with simultaneous HS-DSCH configuration
32 kbps, 64 kbps, 128 kbps, 384 kbps

Table 5.1a: FDD HS-DSCH physical layer categories
HS-DSCH category
Maximum number of HS-DSCH codes received
Minimum inter-TTI interval
Maximum number of bits of an HS-DSCH transport block received within

an HS-DSCH TTI
Total number of soft channel bits


Category 1
5
3
7300
19200

Category 2 
5
3
7300
28800

Category 3
5
2
7300
28800

Category 4
5
2
7300
38400

Category 5 
5
1
7300
57600

Category 6
5
1
7300
67200

Category 7
10
1
14600
115200

Category 8
10
1
14600
134400

Category 9
15
1
20432
172800

Category 10
15
1
28776
172800

Categorie 11
5
2
3650
14400

Categorie 12
5
1
3650
28800


UEs of Categories 11 and 12 support QPSK only.
Table 5.1b: RLC and MAC-hs parameters for FDD HS-DSCH physical layer categories

HS-DSCH category
Maximum number of AM RLC entities 
Minimum total RLC AM and MAC-hs buffer size 

Category 1
6
50

Category 2
6
50

Category 3
6
50

Category 4
6
50

Category 5 
6
50

Category 6
6
50

Category 7
8
100

Category 8
8
100

Category 9
8
150

Category 10
8
150

Categorie 11
6
50

Categorie 12
6
50

Table 5.1c: 1.28 Mcps TDD HS-DSCH physical layer categories

HS-DSCH category
Maximum number of HS-DSCH codes per timeslot
Maximum number of HS-DSCH timeslots per TTI
Maximum number of HS-DSCH transport channel bits that can be received within an HS-DSCH TTI
Total number of soft channel bits
Support of SF=1 for HS-PDSCH

Category 1
12
5
7016
28160
Yes

Category 2
12
5
7016
56320
Yes

Category 3
12
5
7016
84480
Yes

Category 4
16
5
7016
28160
Yes

Category 5
16
5
7016
56320
Yes

Category 6
16
5
7016
84480
Yes

Category 7
12
5
10204
40912
Yes

Category 8
12
5
10204
81824
Yes

Category 9
12
5
10204
122736
Yes

Category 10
16
5
10204
40912
Yes

Category 11
16
5
10204
81824
Yes

Category 12
16
5
10204
122736
Yes

Category 13
16
5
14056
56320
Yes

Category 14
16
5
14056
112640
Yes

Category 15
16
5
14056
168960
Yes

Table 5.1d: RLC and MAC-hs parameters for 1.28 Mcps TDD HS-DSCH physical layer categories

HS-DSCH category
Maximum number of AM RLC entities 
Minimum total RLC AM and MAC-hs buffer size 

Category 1
6
[50]

Category 2
6
[50]

Category 3
6
[50]

Category 4
6
[50]

Category 5
6
[50]

Category 6
6
[50]

Category 7
6
[50]

Category 8
6
[50]

Category 9
6
[50]

Category 10
6
[50]

Category 11
6
[50]

Category 12
6
[50]

Category 13
6
[100]

Category 14
6
[100]

Category 15
6
[100]

Table 5.1e: 3.84 Mcps TDD HS-DSCH physical layer categories

HS-DSCH category
Maximum number of HS-DSCH codes per timeslot
Maximum number of HS-DSCH timeslots per TTI
Maximum number of HS-DSCH transport channel bits that can be received within an HS-DSCH TTI
Total number of soft channel bits
Support of SF=1 for HS-PDSCH

Category 1
16
2
12000
70656
Yes

Category 2
16
12
12000
70656
Yes

Category 3
16
4
24000
141312
Yes

Category 4
16
12
24000
141312
Yes

Category 5
16
6
36000
211968
Yes

Category 6
16
12
36000
211968
Yes

Category 7
16
12
53000
282624
Yes

Category 8
16
12
73000
353280
Yes

Category 9
16
12
102000
423936
Yes

Table 5.1f: RLC and MAC-hs parameters for 3.84 Mcps TDD HS-DSCH physical layer categories

HS-DSCH category
Maximum number of AM RLC entities 
Minimum total RLC AM and MAC-hs buffer size 

Category 1
6
[50]

Category 2
6
[50]

Category 3
6
[100]

Category 4
6
[100]

Category 5
6
[150]

Category 6
6
[150]

Category 7
6
[200]

Category 8
8
[250]

Category 9
8
[350]

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
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
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
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
Yes/No

NOTE 1
Yes/No

NOTE 1
Yes/No

NOTE 1
Yes/No

NOTE 1

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

Support of dedicated pilots for channel estimation
Yes

NOTE 1

NOTE 7
Yes

NOTE 1

NOTE 7
Yes

NOTE 1

NOTE 7
Yes

NOTE 1

NOTE 7
Yes

NOTE 1

NOTE 7
Yes

NOTE 1

NOTE 7

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

Support of HS-PDSCH


No


Yes/No

NOTE 1
Yes/No

NOTE 1
Yes/No

NOTE 1
Yes/No

NOTE 1
Yes/No

NOTE 1

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

Support of HS-PDSCH


No


Yes/No

NOTE 1
Yes/No

NOTE 1
Yes/No

NOTE 1
Yes/No

NOTE 1
Yes/No

NOTE 1

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

NOTE 7:
A UE conforming to this release of the specification shall set the support of channel estimation based on dedicated pilot bits to TRUE.
The reference combinations for HS-DSCH capabilities are shown in tables 5.2.2.2, 5.2.2.3 and 5.2.2.4. These tables are subject to further discussions in TSG-RAN WG1 and TSG-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





Minimum total RLC AM and MAC-hs buffer size (kbytes)
50
50
100
150

Maximum number of AM RLC entities
6
6
8
8

PHY parameters





FDD HS-DSCH category
Category 1
Category 5
Category 7
Category 9

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

Reference combination
1.4 Mbps class
2.0 Mbps class
2.8 Mbps class

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 7
Category 13

Table 5.2.2.4: 3.84 Mcps TDD UE radio access capability parameter combinations, DL HS-DSCH parameters

Reference combination 
1.2 Mbps class
2.4 Mbps class
3.6 Mbps class
7.3 Mbps class
10.2 Mbps class

RLC and MAC-hs parameters






Total RLC AM and MAC-hs buffer size (kbytes)
[50]
[100]
[150]
[250]
[350]

Maximum number of AM RLC entities
6
6
6
8
8

PHY parameters






3.84Mcps TDD HS-DSCH category
Category 1
Category 3
Category 5
Category 8
Category 9
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