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1 Introduction

The HSDPA UE capabilities for FDD mode and for LCR TDD mode have been proposed and discussed previously in RAN1/RAN2 meetings [1], [2] and [3]. For HCR TDD HSDPA UE capability and L2 buffer size requirements have been discussed previously but final values have not been drafted as yet. This document is aiming to complete this part with our proposal.

2 Discussion

2.1 Bitrate classes

For the bitrate class consideration, some sort of continuity over different modes is expected. However, the buffer requirements of dual mode terminals needs to be taken into account as well is specifying the data rates. Keeping these two requirements  in mind – the data rates proposed for 3.84 Mcps for TDD are : 1.2 Mbps, 2.4 Mbps, 3.6 Mbps, 7.2 Mbps and 10.2 Mbps. 

2.2 Parameters

Maximum number of HS-DSCH codes per timeslot, 

This parameter is defined as the maximum number of channelization codes that can be used for HS-DSCH in a given downlink timeslot. Since HSDPA is an evolved technology beyond Release 99/4, we assume that an UE supporting this technology should have the capability to support 16 parallel channels in TDD mode. 

Maximum number of HS-DSCH timeslots per TTI, 

This parameter is the maximum number of timeslots that can be used for HS-DSCH transmission in a given TTI, which is defined to be 10 ms in 3.84 Mcps TDD. 

Maximum number of HS-DSCH transport channel bits per TTI, 

This parameter is simply defined by the bit rate class given the 10ms TTI for 3.84Mcps TDD. Table 1lists the number of transport channel bits for each data class.

Support of SF=1 for HS-PDSCH,

The use of spreading factor 1 is allowed for HSDPA transmission due to the fact that the complexity required in the UE with SF=1 may be less than that required to support 16 SF=16 codes in a single slot.

Total number of soft channel bits,

According to the working assumption the UE memory requirement shall be derived based on Chase combining. The total number of soft channel bits depends on the number of physical channel bits per TTI, and the number of HARQ processes supporting that instantaneous data rate.

Total buffer size,

This parameter is defined to be the same as that in [1]. It was proposed that the MAC-hs reordering buffer is specified on the top of RLC AM buffer. The RLC buffer size required for HSDPA is as that required to support continuous operation at maximum data rate in RLC level. The RLC retransmission window size is assumed to be 150 ms corresponding to round-trip-delay observed at RLC level.

Maximum number of AM RLC entities,

This parameter has been set to the value of 6.

Table 1 UE bit rate classes and their maximum number of transport channel bits

Bit rate class
Maximum number of transport channel bits that can be received per TTI

1.2 Mbps class
12000

2.4 Mbps class
24000

3.6 Mbps class
36000

7.2 Mbps class
72000

10.2 Mbps class
102000

3 Basic assumptions for L2 buffer sizes calculation

We summarize in the following tables the basic assumptions for the L2 buffer size calculation and the calculated buffer sizes.

Table 2 Basic assumptions for L2 buffer size calculation

Number of codes
16
HARQ process
4

TTI length (ms)
10
Re-transmission
3

Burst type
II
RLC windows size (ms)
150

Modulation
16 QAM



Table 3 UE capabilities and buffer size requirements 

Class (Mbps)


Max Num of TS
RLC buffer (Kbytes)
MAC reordering buffer (Kbytes)
Total buffer (Kbytes)

1.2
2/12
22.5
15.0
37.5

2.4
4/12
45.0
30.0
75.0

3.6
6/12
67.5
45.0
112.5

7.2
10
135.0
90.0
225.0

10.2
12
191.3
127.5
318.8

4 UE categories

Table 4 Proposed UE capability parameter combinations for 3.84 Mcps TDD


UE Radio Access Capability Parameters
Class 1
(1.2 Mbps)
Class 2
(2.4 Mbps)
Class 3
(3.6 Mbps)
Class 4
(7.2 Mbps)
Class 5
(10.2 Mbps)

RLC and MAC-HS parameters
Total buffer size (Kbytes)
50
100
150
250
350


Maximum number of AM RLC entities
6
6
6
6
6

PHY parameters
Maximum number of HS-DSCH codes per timeslot
16
16 
16 
16 
16


Maximum number of HS-DSCH timeslots per TTI
2/12
4/12
6/12
10
12


Maximum number of HS-DSCH transport channel bits that can be received within an HS-DSCH TTI
12000
24000
36000
72000
102000


Total number of soft channel bits
70656
141312 
211968 
353280 
423936


Support of SF=1 for HS-PDSCH
Yes
Yes
Yes
Yes
Yes

Table 5 UE categories for HCR TDD HSDPA

Category
Maximum number of HS-DSCH codes per timeslot
Maximum number of HS-DSCH timeslots per TTI
Maximum number of bits of an HS-DSCH transport block 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
10
72000
353280
Yes

Category 8
16
12
102000
423936
Yes

* Note: The number of soft channel bits are calculated based on Chase combining. More soft channel bits will be needed if IR combining is taken into account. In that case, more categories would be added.

5 Conclusions

Based on above discussions and calculation, we propose the following UE capabilities for reference combinations for 3.84 Mcps TDD.

Reference combination 
1.2 Mbps 
2.4 Mbps 
3.6 Mbps 
7.2 Mbps 


10.2 Mbps 

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
6
6

PHY parameters






3.84Mcps TDD HS-DSCH category
Category 1
Category 3
Category 5
Category 7
Category 8
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