3GPP TSG  RAN WG2#24
R2-012312
22-26 October, 2001

New York, U.S.A

Source:
Huawei Technologies CO,.LTD / CWTS
Title:
UE Capabilities  report for HSDPA
Document for:
Discussion 
Agenda Item:
9.2.2
1. Introduction

This paper analyzes UE capabilities for HSDPA and recommends new parameters for the message of UE capability information. The focus is at this point for FDD only. 

2. UE Capabilities Related to HSDPA
2.1 Supported AMC Modes

Originally suggested AMC modes include QPSK, 8PSK, 16QAM and 64QAM. Among their combinations with different code rates such as 1/2, 3/4 and 1/4, there are four candidates available for HSDPA: 

Table 1: AMC modes for HSDPA

AMC mode
Constellation
Code rate
Peak data rate (Mbps)

1
QPSK
1/2
2.88

2
16QAM
1/2
5.76

3
16QAM
3/4
8.64

4
64QAM
3/4
12.96

2.2 Multi-code

HSDPA supports multi-code and fixed SF. Supposing the SF is Nc and the maximal number of supported codes is Qmax, the ratio of Qmax and Nc is required less than 0.75 since certain number of codes should be reserved for the common channels.

The present SF for HSDPA is 16, supporting maximal 12 codes.

2.3 TTI Length  

The choice of  TTI length should consider the UE delay, the NodeB delay, the buffer size and the TTI-caused delay.  Longer is the TTI length, larger will be the buffer size and delays.

The supported TTI set by the latest specification is only 3slot.

2.4 SAW N-channel capability
The support of SAW N-channel capability is dependent on the buffer size of the soft information, time requirements of UE processing and NodeB processing, as well as the time requirement of the ACK signal.
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Figure 1: TTI length composition

In the figure,
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where N is the number of HARQ subchannel and M is the slot number in a TTI. 

When N increases, the transport rate and the channel utilization efficiency of HARQ can be improved. However, .To permit a flexibility for the UE complexity,  we suggest a variable feature in the UE's capability to support the N-channel SAW with a channel number various from 1 to 6. 

2.5 Optional IR support

HARQ can choose to support IR or Chase combining for its combination process. The choice of IR implies an increase of complexity and cache requirement.

2.6 Optional FCS support
Generally the FCS is assumed to be supported in all UE with HSDPA. This option is True in default and need not be  indentified in UE's capabilities.

3 Bit Requirement for Reporting HSDPA Capabilities
According to the above analysis, we have the necessary bit number for reporting HSDPA-related UE capabilities to UTRAN:

Table 2: HSDPA-related UE capabilities 

UE Capabilities
Number of choice
Required Bits


HSDPA supported
0-No, 1-Yes
1


AMC mode  
4
2


Multi-code
12
4


TTI length
1
0


HARQ subchannel number
6
3


IR supported
2
1


FCS supported
1
0
Supported by all UE with HSDPA 



Total bits = 11


4 Singaling Structures and Procedures

The above UE capabilities of HSDPA can be reported to UTRAN and be referred by the L2 and L3 scheduling and resource allocation.

4.1 Singaling Structures

Message UE  CAPABILITY INFORMATION is used to convey the UE specific capability to UTRAN:

·RLC-SAP: AM
·Logical channel: DCCH
·Direction: UE  UTRAN
·Message formats: 

Table 3: UE CAPABILITY INFORMATION (3G TS 25.331 section 10.2.56)

Information Element/Group name
Need
Type and reference
Semantics description

Message Type
MP



UE information elements




RRC transaction identifier
OP



Integrity check info
CH

Integrity check info is included if integrity protection is applied

UE radio access capability
OP
UE radio access capability
HSDPA capabilities can be added here

Other information elements




UE system specific capability
OP



Inter-RAT UE radio access capability 
MP



Table 4: UE radio access capability (3G TS 25.331 section 10.3.3.42)

Information Element/Group name
Need
Type and reference

ICS version
MP
Rel-4

PDCP capability
MP


RLC capability
MP


Transport channel capability
MP


RF capability
MP


Physical channel capability
MP
HSDPA capabilities are added here, see Table 5

UE multi-mode/multi-RAT capability
MP


Security capability
MP


UE positioning capability
MP


Measurement capability
CH-fdd_req_sup


Table 5: Physical channel capability (3G TS 25.331 section 10.3.3.25)

Information Element/Group name
Need
Type and Reference
Semantics description
Version

Downlink physical channel capability information elements





FDD downlink physical channel capability
CH-fdd_req_sup




>HSDPA supported
MP
BOOL



>AMC mode  
CH-fdd_HSDPA
(1, 2, 3, 4)



>Multi-code
CH-fdd_HSDPA
1~ 12



>TTI length
CH-fdd_HSDPA
(3)



>HARQ subchannel number
CH-fdd_HSDPA
(1, 2, 3,  4,5,6)



>IR supported
CH-fdd_HSDPA
BOOL



......
......
......
......
......

Condition
Explanation

CH-fdd_HSDPA
If IE "HSDPA supported" is equal to "True", this IE is MP. Otherwise the IE is not needed.

4.2 Singaling Procedures
The UE capability information is reported in one of the following accasions:

·UE initiates a connection with UTRAN

·UE handovers between UTRAN and another RAT

·UE handovers within a UTRAN

·Any change occurs to the reported UE capabilities

Singaling procedures of the related message and IEs can be performed as the existed. No change is required. 
5 Others

Only HSDPA-related capabilities are mentioned in this document. As to other parameters impacted by the introduction of HSDPA, such as "Max no physical channel bits received" in the IE of Physical channel capability and "Max turbo coded bits received" in the IE of Transport channel capability, further researches are necessary.
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