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1 Introduction

Two different transmission time reduction methods for obtaining compressed mode are currently supported in [1]. Method A utilizes puncturing to obtain a transmission gap and method B obtains a transmission gap by reducing the spreading factor.

Method A is only intended for obtaining transmission gap lengths (TGLs) up to 4 slots [1] and it can for example not be used if a transport channel is uncoded. A detailed description of compressed mode by puncturing is currently missing in [1] but a proposal was made in [2]. The puncturing scheme proposed in [2] is a new block separate from the rate matching and results in two independent puncturing blocks in the multiplexing chain. It is unclear how this affects the performance of the radio link. Further, it is unclear if extensive puncturing of rate 1/2 convolutionally encoded TrCHs and puncturing of systematic bits of turbo encoded TrCHs is acceptable from a performance point of view. 

With method B, transmission gap lengths of 1 to 7 slots can be obtained. Further, there are no restrictions on the encoding of the TrCHs. Method B is therefore viewed as a more general method than method A. Unfortunately, method B can not be used if the UE is already transmitting with its maximum capability in normal mode. If a single code UE for example is using spreading factor 4 in normal mode it can not enter compressed mode through method B. 

Higher layers support compressed mode by higher layer scheduling, i.e. higher layers can set restrictions on the maximum bitrate of the TFCs so that a transmission gap is generated. This is of course only possible for TrCHs that can be scheduled or TrCHs with sources that are under the control of UTRAN. Compressed mode by higher layer scheduling is currently not supported on layer 1 but it was proposed in [3] that it should be incorporated into WG1’s specifications.

It is expected that mainly packet services will need transmission with spreading factor 4 and multicode. Consequently, it is expected that it will be possible to obtain compressed mode for all likely services if method B and compressed mode by higher layer scheduling are supported.

If method A is supported then both method B and compressed mode by higher layer scheduling are still needed. It is possible that method A can provide superior performance compared to method B for some special cases. However, the performance of method A is still unclear and the complexity of implementing it is therefore not justified at the moment. It is proposed that method A is moved out of release 99.

2 References

[1] TSG RAN WG1, “TS 25.212 Multiplexing and channel coding (FDD)”.
[2] Mitsubishi Electric “TSGR1#7bis(99)f31 Text proposal to TS 25.212 for implementation of compressed mode in the IL & MUX chain”.
[3] Ericsson, “TSGR1#8(99)g77 Compressed mode by higher layer scheduling”.
3 Text proposal for 25.212

4.3.5.3
Mapping of TFCI in compressed mode

The mapping of the TFCI bits in compressed mode is dependent on the transmission time reduction method. Denote the TFCI bits by c0, c1, c2, c3, c4, …, cC, where: 
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, when there are 8 TFCI bits in each slot.
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, in split mode when there are 2 TFCI bits in each slot.
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, in split mode when there are 8 TFCI bits in each slot.

The TFCI mapping for each transmission method is given in the sections below.





















4.3.5.3.1
Uplink compressed mode
For uplink compressed mode by method B the frame format is changed so that no TFCI bits are lost. The different frame formats in compressed mode can not match the exact number of TFCI bits for all possible TGLs. Repetition of the TFCI bits is therefore used.

Denote the number of bits available in the TFCI fields of one compressed radio frame by D, the repeated bits by dk, and the number of bits in the TFCI field in a slot by NTFCI. Let E=30-1-(NfirstNTFCI)mod 30. If Nlast(14, then E corresponds to the number of the first TFCI bit in the slot directly after the TG. The following relations then define the repetition.
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The bits are mapped to the slots in descending order starting with the original bits and followed by the repeated ones, i.e. c29 is sent as first bit in the TFCI field of the first transmitted slot and d0 as last bit in the TFCI field of the last transmitted slot.

4.3.5.3.2
Downlink compressed mode
<Editor’s note: Detailed description for downlink is FFS>

4.4
Compressed mode 

-- SNIP --

4.4.3
Transmission time reduction method
When in compressed mode, the information normally transmitted during a 10 ms frame is compressed in time. The mechanism provided for achieving this is reduction of the spreading factor by a factor of two. The maximum idle length is defined to be 7 slots per one 10 ms frame.
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4.4.3.1
Compressed mode by reducing the spreading factor by 2 
During compressed mode, the spreading factor (SF) can be reduced by 2 to enable the transmission of the information bits in the remaining time slots of a compressed frame. 
On the downlink, UTRAN can also order the UE to use a different scrambling code in compressed mode than in normal mode. If the UE is ordered to use a different scrambling code in compressed mode, then there is a one-to-one mapping between the scrambling code used in normal mode and the one used in compressed mode, as described in TS 25.213[3] section 5.2.1.
The uplink DPCCH fields in compressed mode are defined in Table 13.
<Editor’s note: Downlink fields structure is FFS.>

Table 13: Uplink DPCCH fields in compressed mode

Format number
Channel Bit Rate (kbps)
Channel Symbol Rate (ksps)
SF
Bits/

Frame
Bits/

Slot
Npilot
NTPC
NTFCI
NFBI
Transmitted slots per radio frame

0
15
15
256
150
10
6
2
2
0
15

0A
15
15
256
150
10
5
2
3
0
10-14

0B
15
15
256
150
10
4
2
4
0
8-9

1
15
15
256
150
10
8
2
0
0
8-15

2
15
15
256
150
10
5
2
2
1
15

2A
15
15
256
150
10
4
2
3
1
10-14

2B
15
15
256
150
10
3
2
4
1
8-9

3
15
15
256
150
10
7
2
0
1
8-15

4
15
15
256
150
10
6
2
0
2
8-15

5
15
15
256
150
10
5
1
2
2
15

5A
15
15
256
150
10
4
1
3
2
10-14

5B
15
15
256
150
10
3
1
4
2
8-9

4.4.4
Transmission gap position
-- SNIP --

4.4.4.3
Parameters for downlink compressed mode


Table 15 shows the detailed parameters for each transmission gap length. 
Table 15: Parameters for compressed mode
TGL


Type


Adjustable/fixed gap position
Spreading Factor
Idle length[ms]
Transmission time
Reduction method
Idle frame

Combining

3
A
 Adjustable

Or

Fixed


512 – 4
1.73-1.99

Spreading facter reduction by 2
(S)
(D) =(1,2),(2,1)


B

256- 4
1.60-1.86



4
A

512 - 4
2.40-2.66

(S)

(D) =(1,3),(2,2),(3,1)


B

256- 4
2.27-2.53



7
A

512 -4 
4.40-4.66

(S)
(D)=(1,6),(2,5),(3,4),(4,3),(5,2),(6,1)


B

256- 4
4.27-4.53



10
A

512 - 4
6.40-6.66

(D)=(3,7),(4,6),(5,5),(6,4),(7,3)


B

256- 4
6.27-6.53



14
A
Fixed
512 - 4
9.07-9.33

(D) =(7,7)


B

256- 4
8.93-9.19



 (S): Single-frame method as shown in Figure 19 (1).

(D): Double-frame method as shown in Figure 19 (2). (x,y) indicates x: the number of idle slots in the first frame, y: the number of idle slots in the second frame.
Note: Details for the use of the spreading factor reduction method with SF=4 are FFS
_999414719.unknown

_999430926.unknown

_1000038003.unknown

_1000617960.unknown

_999415584.unknown

_999415611.unknown

_999415554.unknown

_999357143.doc


slot 9







slot 14







slot 13







slot 12







slot 11







slot 10







slot 8







slot 5







slot 7







slot 6







slot 4







slot 3







slot 2







slot 1







c22







c23







c4







c3







Radio frame 10 ms







c24







c25







TFCI code word







slot 0







c0







c1







c2







• • •







c26







c27







c28







c29












_999409328.doc


slot 9







slot 14







slot 13







slot 12







slot 11







slot 10







slot 8







slot 5







slot 7







slot 6







slot 4







slot 3







slot 2







slot 1







c22







c23







c4







c3







Radio frame 10 ms







c24







c25







TFCI code word







slot 0







c0







c1







c2







• • •







c26







c27







c28







c29







c23







c5












_999354478.unknown

