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1. Introduction

In Release ’99, Compressed Mode has been used to enable single-receiver terminals to make inter-frequency measurements. 

For HSDPA, it has not been necessary to define compressed frames, as, with a 2ms TTI, the scheduler can easily avoid transmitting at times when the UE is required to make measurements. It was, however, necessary to specify that transmission of HSDPA data or signalling must not overlap compressed mode transmission gaps, in order to protect the measurement occasions. 

For the Enhanced Uplink, it seems reasonable to assume that compressed frames will not be required in the E-DCH when the 2ms TTI is being used, as it will be possible to adjust the scheduling appropriately in the same way as HSDPA. The need for E-DCH compressed frames with the 10ms TTI may need further study. 

However, it will be necessary to specify that data and signalling for the E-DCH must not overlap transmission gaps, in order that the EUL will remain fully compatible with the use of single-receiver terminals. Compressed mode will continue to be used for the UL DPDCH, and the EUL must be compatible with this. 

From the experience of HSDPA, the main interactions for which suitable behaviour will need to be decided are as follows:

1. scheduling of packets which would overlap a transmission gap;

2. scheduling of packets where corresponding HARQ signalling would overlap a transmission gap;

3. scheduling of packets where related uplink signalling would overlap a transmission gap;

4. timing of transmissions of signalling related to scheduling and/or rate assignments. 

We now briefly consider each of these aspects in turn. 

2. Scheduling of packets which would overlap a transmission gap

As indicated above, EUL transmission during measurement periods must be avoided. If a 2ms TTI is used, it is unlikely to be useful to transmit only part of a TTI if the TTI overlaps a measurement period. In this case, there should be no need to specify any special behaviour except that E-DCH transmission must not take place in TTIs which would overlap a measurement period.  

The need for E‑DCH compressed frames when the 10ms TTI is being used may need further study.

3. Scheduling of packets where HARQ acknowledgement would overlap a transmission gap

Transmission of packets for which the HARQ acknowledgement cannot be received wastes uplink resources and UE battery energy, and unnecessarily increases the noise rise. Two possible approaches may be studied:

a) avoid transmitting any packet for which the HARQ signalling would overlap a transmission gap, or 

b) provide an alternative way to signal the ACK/NACK in such cases, for example by delaying the ACK/NACK until after the gap as suggested in [1] for HSDPA.

Approach (a) may complicate the scheduling assignments for the enhanced uplink, as well as increasing the adverse impact of measurement periods on the throughput of the enhanced uplink. A variety of solutions may be studied for approach (b), before reaching a conclusion. 

4. Scheduling of packets where UL signalling would overlap a transmission gap

Uplink signalling is typically related to each EUL packet, and may consist of parameters such as transport format, HARQ process number and new data indicators. This information must be available for any E-DCH packet which is transmitted. Two possible approaches may be studied with respect to uplink transmission gaps, in a similar way to the HARQ acknowledgement signalling:

a) avoid transmitting any packet for which the related uplink signalling would overlap a transmission gap, or
b) provide an alternative way to transmit the uplink signalling in such cases, for example by transmitting it at a different time. 

Approach (a) is likely to be the simplest, although it would increase the adverse impact of measurement periods on the throughput of the enhanced uplink. A variety of solutions may be studied for approach (b), before reaching a conclusion. 

It would also be necessary to avoid transmission of any “rate requests” at times when they would interfere with measurement periods. 

5. Transmissions of signalling related to scheduling

Downlink signalling is likely to comprise mainly scheduling or rate-assignment information. This signalling may be either periodic or irregular, or some combination of the two. Such signalling must not be transmitted during downlink transmission gaps. The impact of downlink compressed mode transmission gaps on such signalling and the uplink performance and noise rise should be considered. 

There may also be some uplink signalling (e.g. measurements) to support scheduling. It should be considered whether the timing of this signalling should be planned to avoid transmission gaps, as the absence of some of this signalling may adversely affect the quality of the scheduling. 

6. Conclusions

Our initial recommendations for solutions are as follows:

· For 2ms TTI, do not transmit E-DCH TTIs which overlap a transmission gap – i.e. no compressed frames on E-DCH with 2ms TTI. 

· For 10ms TTI, allow part of E-DCH TTI to be transmitted if the TTI overlaps a transmission gap – i.e. define a method for compressed mode for E-DCH for 10ms TTI only. 

· Allow transmission of E-DCH TTIs where the ACK/NACK would overlap a DL transmission gap in certain cases only, where alternative timing can be used for transmitting the ACK/NACK.

· Further study should be carried out on the impact of compressed mode transmission gaps on E-DCH-related signalling. 

We propose that the following text is included in TR25.808 to capture the requirements related to compatibility with compressed mode and to provide a placeholder for further development. 
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8. Text proposal for TR25.808

6
Hybrid ARQ Scheme

6.1
HARQ Scheme of the FDD Enhanced Uplink

6.2
Signalling Information Required for the Support of HARQ

6.3
Operation in SHO

6.4
Operation around Measurement Periods
It is required that the Enhanced Uplink is fully compatible with the use of compressed mode on the Rel-99 DPCH. Transmission of packets for which the HARQ acknowledgement cannot be received wastes uplink resources and UE battery energy, and unnecessarily increases the noise rise. It is FFS whether to:

a) avoid transmitting any packet for which the UL or DL HARQ signalling would overlap a measurement period, or 

b) provide an alternative way to transmit the HARQ signalling in such cases.

Approach (a) may complicate the scheduling assignments for the enhanced uplink, as well as increasing the adverse impact of compressed mode on the throughput of the enhanced uplink. A variety of solutions may be studied for approach (b). 

The same considerations apply to any uplink signalling for scheduling requests. 

7
Support of the Node B Controlled Uplink Scheduling

7.1
Scheduling Scheme of the FDD Enhanced Uplink

Editor's note: This chapter is supposed to describe the overall scheduling approach and the requirements it sets for the scheduling related information to be exchanged by the UE and the Node B.
7.2
Signalling Information Required for the Support of the Scheduling

7.3
Operation in SHO

Editor's note: Behaviour of the scheduling with SHO 

7.4
Operation in Compressed Mode

It is required that the Enhanced Uplink is fully compatible with the use of compressed mode. The E-DCH shall not be transmitted during uplink transmission gaps required for measurement periods. The use of compressed E-DCH frames is FFS for the 10ms TTI only.
Downlink signalling for the support of E-DCH scheduling shall not be transmitted during downlink transmission gaps required for measurement periods. 
































































































