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1. Introduction

Some principles of node B scheduling for Enhanced Uplink were agreed during the joint session with RAN2 at RAN1#38 last month. The most important of these can be summarised as follows:

· The scheduler will control either relative E-DPDCH power, total relative E-DPDCH+DPDCH power or E-TFCI

· Only deterministic grants will be used and there will be 2 types; absolute and relative

· Absolute grants will be signalled on a shared channel and relative grants on a dedicated one

· Information from multiple cells needs to be taken into account in SHO, but what sort of information is used is FFS

Signalling for scheduling sent in the UL by the UE was not discussed in Prague and will be discussed by RAN2. We believe that two types of L1 signalling may be required in the uplink:

· predicted TFCI [1]; this is an indication of the TFC that the UE would like to select in the next scheduling interval

· and assumed TFC [2], which for SHO UEs indicates the TFC limit that the UE will apply in the upcoming scheduling interval. 

This information may be quantised to fewer bits than required for representing the complete TFCS, and we assume 5 bits in total for both.

The purpose of this paper is to outline some guiding principles for RAN2 on scheduling signalling in general that should be taken into account in designing the E-DPCCH.

2. Principles for scheduling signalling design

1. As far as is possible, scheduling information should not consume a large proportion of UE TX power or interference rise

2. As far as possible, incremental complexity for E-DPCCH should be minimized and re-use made of existing coding schemes

3. As far as possible, similar signaling should be used for the 10msec and 2msec TTIs and for SHO and non SHO

4. To facilitate fast request/grant cycles and minimize the delay associated with “assumed TFC” feedback information, the transmission interval for the scheduling information should be significantly shorter than 10msec. If possible, it should also be shorter than 2 msec

5. For scheduling of absolute grants rate request type scheduling signaling should consist of more than 1 bit (We suggest 3 – 5 bits)

6. If the UEs data rate requirements remain relatively static and relative scheduling is sufficient, then it should be possible to DTX the scheduling information independently of the HARQ information

7. In case a UE is not transmitting on E-DCH but is configured for E-DCH and wants to request a rate increase, it should be possible to DTX HARQ information whilst transmitting scheduling information.

8. UEs that are in an extremely power limited situation need not necessarily transmit scheduling information since they will not be capable of significantly increasing their data rate anyway, and scheduling decisions can possibly be based on observing the used TFCs

9. The “assumed TFC” feedback information should be receiveable by node Bs in the active set that are likely to decode the transmission and/or to experience significant interference from it

3. Discussion

From (3) and (4), it is useful to limit the scheduling information to 1-3 slots. From an average power point of view, this will contradict (1) to a certain extent due to the lower interleaving gain but this is outweighed by the twin advantages of compatibility between TTIs and reducing request/grant delay.

From (6) and (7), it is apparent that separate encoding and transmission of HARQ and scheduling information is required.

(8) implies that scheduling signaling should not become a limiting factor in extreme power limited situations. (9) implies that “assumed TFC” feedback signaling is necessary when the E-DPDCH power change is relatively high and that the signaling is not expected to reach very remote node Bs in the active set that will receive a smaller interference rise and will anyway not decode the transmissions.

4. Recommendations

General recommendations:

· Scheduling information should use 1-3 slots

· It should be possible to independently DTX scheduling and HARQ information

· 3-5 bits should be used for scheduling “request” information in uplink

Recommendations relating to the “assumed TFC” proposal:

· “Assumed TFC” feedback information is only necessary when the E-DPDCH power is significant; i.e. it could be DTXd for low data rates of only a few kbps

· “Assumed TFC” information need not reach all of the active set, but only those node Bs that will decode the E-TFCI and that will experience significant interference from E-DPDCH
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