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1
Introduction

Based on the ideas in [1], [2] and [3] on the topic of ACK/NACK signaling, a set of HS-DPCCH frame formats is proposed. Specifically, two different formats have been identified which could be configured in a UE specific manner by the RNC and is shown in table 1. 

HSDPCCH TTI Format #
# of ACK/NACK bits
# of HS-Pilot bits
# of CQI bits
Applicability to type of UE

1 (default)
10 bits in one TTI 
0
20 
Typically not in handoff 

2.N

(N>=1)
10 bits x N TTIs
5
15
Typically in soft handoff. N > 1 for low end with inter TTI interval = N

Table 1

The RNC chooses an appropriate format based on UE events/ reports and informs the serving Node B and the UE about the format choice via RRC signaling.

In the case of format 2.N, as described in [1] and [2] the HS-Pilot is power controlled at the rate of 500 Hz exclusively by the HSDPA serving Node B to which the HS-DPCCH is directed. The down link power control command for this purpose (TPC-HS) is transmitted by stealing every third down link power control command that already exists in Release 4 meant to power control the UL-DPCCH. A consequence is that the UL-DPCH power control procedure (both in non-handoff and soft-handoff states) should ignore the stolen (TPC-HS) command. 

The power offsets for ACK, NACK and CQI information is recommended to be set separately. In format 1 they are set with respect to the Release 4 UL-DPCCH pilot power. In formats 2 and 3 they are set with respect to the HS-Pilot power. As a special case, the ACK/NACK and the CQI fields may be DTXed OFF independently of each other. However, the HS-Pilot bits in the formats 2.N are always ON, if these formats are chosen. 

The following text is proposed to capture the structure(s) and operation of HS-DPCCH into various CRs:

2
Text Proposal for 25.211

The frame structure of the HS-DPCCH is chosen from a set of different formats indicated in table x below: 
HSDPCCH TTI Format #
# of ACK/NACK bits
# of HS-Pilot bits
# of CQI bits
Applicability to type of UE

1 (default)
10 bits in one TTI 
0
20 
Typically not in handoff 

2.N 
(N >= 1)
10 bits x N TTIs
5
15
Typically in soft handoff. N > 1 for low end with inter TTI interval = N

Table x
These formats are configurable in a UE specific manner by the RNC. The RNC chooses an appropriate format based on UE events/reports and informs the serving Node B and the UE about the format choice via RRC signaling.
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Figure 3.a illustrates the default frame structure for format 1 of the HS-DPCCH and figure 3.b illustrates a second frame structure for formats 2.N. In either case, the HS-DPCCH carries uplink feedback signalling related to downlink HS-DSCH transmission. The HS-DSCH-related feedback signalling consists of Hybrid-ARQ Acknowledgement (HARQ-ACK) and Channel-Quality Indication (CQI) [3].
Figure 3.a: Frame structure for uplink HS-DPCCH in format 1

Figure 3.b: Frame structure for uplink HS-DPCCH in formats 2.N
Each sub frame of length 2 ms (3*2560 chips) consists of 3 slots, each of length 2560 chips. The HARQ-ACK is carried in the first slot of the HS-DPCCH sub-frame.  In the first case of figure 3.a, the CQI is carried in the second and third slot of a HS-DSCH sub-frame. In the second case of figure 3.b, the first half of the second slot carries additional pilot bits (HS-Pilot) and the CQI is carried on the remaining half of the second slot and the entire third slot. There is at most one HS-DPCCH on each radio link. The HS-DPCCH can only exist together with an uplink DPCCH.  The HARQ-ACK and the CQI fields may be DTXed OFF independently of each other. However, the HS-Pilot bits in the frame structure 2.N is always ON, if this is the chosen format. The timing of the HS-DPCCH relative to the uplink DPCCH is shown in section 7.8
 

The spreading factor of the HS-DPCCH is 256 i.e. there are 10 bits per uplink HS-DPCCH slot.  The slot format for uplink HS-DPCCH is defined in Table 6.
Table 6: HS-DPCCH fields

Slot Format #i
Channel Bit Rate (kbps)
Channel Symbol Rate (ksps)
SF
Bits/

Subframe
Bits/

Slot
Transmitted slots per Subframe

0
15
15
256
30
10
3

3 
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4.7.1.1
Channel coding for HS-DPCCH HARQ acknowledgement

The 1 bit HARQ acknowledgement shall be repetition coded to 10 bits. These shall be mapped to the bits fi1, fi2, fi3,…fi10, where i = 1. In HS-DPCCH format 2.N there are N-1 additional repetitions of these bits to be transmitted across multiple sub-frames.
4.7.1.2 

4.7.1.2
Channel coding for HS-DPCCH measurement information


In the case of HS-DPCCH format 1, the number of coded bits at output per TTI shall be 20. The channel coding method is TBA (based on modification of TFCI coding scheme). These shall be mapped to the bits fi1, fi2, fi3,…fi20, where i = 2. In the case of HS-DPCCH formats 2.N, the number of coded bits at output per TTI shall be 15. The channel coding method is TBA (based on modification of TFCI coding scheme). These shall be mapped to the bits fi1, fi2, fi3,…fi15, where i = 2.

4.7.2
HS-DPCCH multiplexing

The HS-DPCCH multiplexing function shall time multiplex the input bits to the output bits using the following relations:
For format 1,

vpk = fik
where i = 1 and k = 1…10,


vpk+10 = fik
where i = 3 and k = 1…20.
For format 2.N,

vpk = fik
where i = 1 and k = 1…10,



vpk+10 = fik
where i = 2 and k = 1…15.


3 Text Proposal for 25.213

4.2.1
DPCCH/DPDCH/HS-DPCCH

Figure 1 illustrates the principle of the uplink spreading of DPCCH, DPDCHs and HS-DPCCH. The binary DPCCH, DPDCHs and HS-DPCCH to be spread are represented by real-valued sequences, i.e. the binary value "0" is mapped to the real value +1, while the binary value "1" is mapped to the real value –1. The DPCCH is spread to the chip rate by the channelization code cc.The n:th DPDCH called DPDCHn is spread to the chip rate by the channelization code cd,n. The HS-DPCCH is spread to the chip rate by the channelization code CHS. One DPCCH, up to six parallel DPDCHs, and HS-DPCCH can be transmitted simultaneously, i.e. 1 ( n ( 6.
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Figure 1: Spreading for uplink DPCCH and DPDCHs
< Editor's note: 
Figure 1 assumes HS-DPCCH is on I channel but it was not agreed. RAN1 should agree whether I or Q. >
After channelization, the real-valued spread signals are weighted by gain factors, c for DPCCHd for all DPDCHs and HS-1,ACK, HS-1,NACK and HS-1,CQI for HS-DPCCH when using format 1 and HS-2.N,ACK, HS-2.N,NACK and HS-2.N,CQI for HS-DPCCH format 2.N. It is to be noted that when using HS-DPCCH format 1, the gain factors HS-1,ACK, HS-1,NACK and HS-1,CQI are applied with respect to the reference of UL-DPCCH pilot power whereas when using HS-DPCCH format 2.N, the gain factors HS-2.N,ACK, HS-2.N,NACK and HS-2.N,CQI are applied with respect to the reference of the separately power controlled HS-Pilot power.

At every instant in time, at least one of the values c and d has the amplitude 1.0. The -values are quantized into 4 bit words. The quantization steps are given in table 1.
< Editor's note: quantization of gain parameter for HS-DPCCH should be clarified and agreed. Following HS-* is not agreed.  c, d and HS-* relation should be clarified. The power offset for H-ARQ acknowledgment and Measurement feedback information may be different but transmission timing is different. Do we distinguish here? >
Table 1: The quantization of the gain parameters
Signalling values for

c  ,d and HS-*
Quantized amplitude ratios

c  ,d and HS-*

15
1.0

14
14/15

13
13/15

12
12/15

11
11/15

10
10/15

9
9/15

8
8/15

7
7/15

6
6/15

5
5/15

4
4/15

3
3/15

2
2/15

1
1/15

0
Switch off 

After the weighting, the stream of real-valued chips on the I- and Q-branches are then summed and treated as a complex-valued stream of chips. This complex-valued signal is then scrambled by the complex-valued scrambling code Sdpch,n. The scrambling code is applied aligned with the radio frames, i.e. the first scrambling chip corresponds to the beginning of a radio frame.
4
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-Description of 500 Hz power control of HS-DPCCH (when using format 2.N only) by substituting one TPC bit (TPC-HS) out of every three. Description of the resulting modification to the R’99 UL-DPCH power control under the following section:

5.1.2 DPCCH/DPDCH

--text describing HS-DPCCH power control and modification in the Release 4 DPCCH/DPDCH power control procedure for those HSDPA UEs that are also simultaneously power controlling the HS-DPCCH: For formats 2.N the HS-Pilot is power controlled at the rate of 500 Hz exclusively by the HSDPA serving Node B to which the HS-DPCCH is directed. The down link power control command for this purpose (TPC-HS) is transmitted by stealing every third down link power control command that already exists in Release 4 meant to power control the UL-DPCCH. A consequence for such HSDPA UEs that are simultaneously power controlling both Release 4 UL-DPCCH and HS-DPCCH is that the UL-DPCCH power control procedure (both in non-handoff and soft-handoff states) should ignore the stolen (TPC-HS) command. 
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