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1
Introduction

DCH Enhancement solutions are studied in TR 25.702 “Study on Dedicated Channel (DCH) enhancements for UMTS”. RAN1 [2] has agreed to adopt the so called pseudo-flexible rate-matching scheme for the design of DL transport channel processing and multiplexing as proposed in [3]. All previous design analysis and simulations were treated in normal mode. In this contribution, we consider the downlink design in compressed mode and present our conclusions. 
2
UMTS downlink compressed mode (CM)
On command from the UTRAN, a UE shall monitor cells on other FDD frequencies and on other modes and RATs that are supported by the UE. The UE capabilities define whether a UE requires compressed mode in order to monitor cells on other FDD frequencies and on other modes and RATs. A UE shall support compressed mode for all cases for which the UE indicates that compressed mode is required [4]. Three transmission time reduction methods [5] are used in downlink to achieve the compressed mode operation, namely:
a) Compressed mode by reducing the spreading factor by 2
b) Compressed mode by higher layer scheduling
c) Compressed mode by puncturing
The frame structure for downlink compressed frames is illustrated in Figure 1 & Figure 2. There are two types of frame structures defined for DL compressed frames.
The transmission gap position is shown inFigure 3.

The transmission gap length (TGL) is the number of idle slots during the compressed mode transmission gap and it can be allocated from 3 to 14 slots. The maximum idle length is defined to be 7 slots per one 10 ms frame and at least 8 slots in each radio frame must be guaranteed to be transmitted.
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Figure 1: Frame structure in downlink compressed transmission, type A (taken from [5])
[image: image2.wmf]S

lot # (N

first

 

- 1)

T

P

C

Data1

T

F

CI

Data2

PL

Slot # (N

last

 +

 1)

PL

Data1

T

P

C

T

F

CI

Data2

PL

transmission gap

T

P

C


Figure 2: Frame structure in downlink compressed transmission, type B (taken from [5])
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Figure 3: Transmission gap position (taken from [5])

3 
Design considerations 

Downlink control signalling and data channel multiplexing designs in CM are presented here in more details. 
3.1 
Downlink control signalling channel

Uplink FET-less transport channel multiplexing and processing has been agreed to be adopted as a working assumption for DCH enhancements solution [2]. With this assumption, there is no need to modify the DL DPCCH at all. In addition to the UL FET-less operation, there is an ongoing investigation for a mode where the FET is used for the uplink. In UL FET mode, the DL ACK signalling design is necessary. However, it is expected the DL ACK signalling design will be based on the modification of the current DL DPCCH structure rather than adding a new control channel.  
3.2 
Downlink transport channel multiplexing and processing
The pseudo-flexible RM scheme has been agreed to be adopted as the DL transport channel multiplexing and processing solution [2], [3]. The new scheme makes two main changes compared to R99. One is that the AMR class A, B and C bits if present are concatenated into one transport channel and the other change involved in pseudo-flexible RM is to run the same R99 procedure but as if the RM attribute of the transport-channel carrying DCCH is zero whenever the DCCH does not carry a transport block. The entire downlink multiplexing structure is retained. Unlike the UL FET-less operation, which majority of time transmits a speech frame in one radio frame, the new scheme still operates one speech frame in two radio frames.
3.3 
DL transmission in compressed mode (CM)

As explained in Section 3.1 & 3.2, compared to R99, the entire downlink control channel (for UL FET-less operation) and data channel multiplexing and processing structure is still retained. The speech frame is still kept as 20 ms TTI. Hence, the transmission time reduction methods in [5] can still be used for DCH enhancements to achieve the compressed mode operation. 
In the current R99 downlink compressed mode through spreading factor reduction, the number of bits in the TPC and Pilot fields are doubled. If we consider UL-FET design and choose options for multiplexing downlink TPC and ACK as discussed in [5], we may need to modify the current R99 compressed mode design and this remains to be seen. 
4
Conclusions
We have presented the transmission schemes for DL DPDCH/DPCCH design. We think the methods for R99 DL compressed mode operation can be extended for DL DCH enhancement usage if there are no significant DL DPCCH format changes. However, if an additional UL-FET mode is adopted which needs new DL control and signaling designs, there may require significant DL compressed mode changes for DCH enhancements.
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