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1 Introduction

At the last RAN meeting #15 (5-8/03/2002), the HSDPA work items for RAN1, RAN2 and RAN3 were closed and RAN4 HSDPA work item target completion date was scheduled to RAN#16 in June. 

Due to the very tight timeframe given to RAN4 to finalise HSDPA WI, RAN4 should prioritise its work and decided which items should be incorporated into Rel-5 in order to meet the target deadline. As stated in RAN meeting report #15 [1], it is foreseen that future work would be treated under a new WI ‘’HSDPA enhancements’’ for Rel-6. 

This document identifies HSDPA issues that are still open within RAN4 and proposes a way forward on each of them.
2 Open Issues

2.1 HS-PDSCH throughput requirement

As presented in [2], the two following sets of simulation for HSDPA are expected to be performed

· HS-PDSCH throughput requirement  with fixed reference channel

· HS-PDSCH throughput requirement with variable reference channel

The main difference between them is that a variable reference channel implies the implementation of a MCC (modulation and coding controller) in the Node-B emulator that takes into account UE measurement reports for deriving information bit payload and physical layer parameters (number of codes, used modulation, etc). Unfortunately, the HSDPA uplink signalling method for reporting the CQI has not been clarified at the last RAN1 meeting #25 in Orlando (18-22/02/2002), one can expect that this issue will be raised and solved at the next RAN1 meeting #26 in Paris (9-12/04/ 2002). This will give RAN4 a month to agree over the email reflector on simulation assumptions, to implement of the MCC and to perform the simulations with variable reference channels. This timeframe would be very difficult to respect and it is proposed (1) to incorporate requirements for fixed reference channels to Rel-5 and (2) to postpone variable reference channel HS-PDSCH throughput requirement to Rel-6.

2.2 Associated signalling channels

2.2.1  HS-SCCH 

The current working assumption is to not simulate the impact of HS-SCCHs reception on the HS-PDSCH throughput. However correct demodulation of the HS-SCCH channels in the UE should be tested since one can expect great performance degradation if the UE is not able to continuously decode 4 HS-SCCH channels as specified in [3] and [4].

At meeting #25, RAN1 completed the HS-SCCH structure and decided to remove the HSDPA indicator (HI) from the associated downlink DPCCH. The details of the coding of the different information fields are still to be finalised at the next RAN1 meeting. 

Three options are open to RAN4 on this issue

a) Incorporate HS-SCCH reception in the HS-PDSCH throughput requirements for Rel-5

b) Simulate HS-SCCH reception  and  correct HS-PDSCH throughput requirements for Rel-6

c) Simulate HS-SCCH reception and have a separate requirement on HS-SCCH demodulation for Rel-6

Due to the situation in RAN1 concerning HS-SCCH coding, option a) seems to be very difficult to take especially since the implementation of HS-SCCH channels in the simulation chain may request some time.  Between option b) and c), the latter would be the easiest in terms of simulation work and test setup but suffers from two main drawbacks. First, having two separate requirements on demodulation of the HS-SCCH channels and HS-PDSCH throughput might cause some testability problems. Indeed HS-SCCH is a physical channel without any transport channel related to it [5] and the currently specified UE test loop functions allow only to test transport or logical channels since the test control entity (TC) is located in the Layer 3 [6]. Therefore no loop back can be applied to the HS-SCCH channels. Secondly, a separate test might increase too much the number of tests and goes again a unique overall HSDPA test concept that seems to have RAN4 preference. 

After identifying the pros and cons, it is proposed to RAN4 to adopt option b).

2.2.2  Associated uplink signalling (uplink HS-DPCCH, HS-SICH) 

For fixed reference channels, the associated uplink signalling channels are not taken into account and it is assumed that ACK/NACK report are transmitted to the Node B without any error. For variable reference channel, the CQI field will be also needed by the AMC. The open issue related to uplink signalling is to know whether or not performance requirements on uplink signalling channels should be needed. Indeed the correct reception of ACK/NACK report was identified as a potential problem in RAN1 especially in case of soft handover (introduction of ACK/NACK and CQI repetition factors). To cope with this problem, RAN1 may also further modify the slot structure of the HS-DPCCH and introduce pilot bits in order to have a separate power control loop for HS-DPCCH [7].      

Since testing the uplink signalling will have no impact on UE performance, it is proposed to not simulate uplink signalling channels. Finally, in case of the introduction of the separate power control loop, RAN4 might consider deriving a functional test in order to verify correct behaviour.

2.3 Mobility procedure issues

RAN2 and RAN3 have started working on mobility procedures and examples of serving cell change have been introduced to the technical reports [8] and [9].

Since it is expected that this issue will require some time within RAN4 for discussion, it is proposed to postpone this to Rel-6.

2.4 Impact of compressed mode 

Finally, some documents about the impact of compressed mode on HSDPA were presented in RAN1 but were not discussed due to lack of time and no final decision was reached within RAN1 on this issue. For convenience, an overview of the issues presented in these documents is presented for information in Tdoc R4-020604. 

The HSDPA procedure with compressed mode that RAN1 will agree on may have an impact on UE implementation (see Tdoc R4-020604 for further details). If so, RAN4 will have to consider deriving HSDPA requirements with compressed mode that would have to be incorporated to Rel-6. 

3  Conclusion

Open issues related to HSDPA have been presented and tentative timeframes for their incorporations into RAN4 specifications have been proposed and is recalled in the following table.

Title
Rel-5
Rel-6+

HS-PDSCH throughput with fixed reference channel
X


HS-PDSCH throughput with variable reference channel with HS-SCCH detection & demodulation 

X

Mobility procedures requirements

X

HSDPA performance requirement with compressed mode

if necessary

Associated uplink signalling channel performance requirement (HS-PDCCH / HS-SICH)
Not tested

HS-DPCCH power control loop 

if necessary
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