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1. Introduction

During last RAN plenary there was an agreement on the need for a work item to address the HSDPA enhancements in Release 6 and it was left to RAN1 to agree the scope and subjects to be addressed in this WI. Some of these topics are carried over from Release-5 and focussed on performance optimisation issues while there are also proposals for some possible enhancements that could achieve significant performance benefits with minimal change in the current specifications. There were some arguments that these enhancements could be covered under TEI6. However, while TEI6 is useful for small enhancements within a group it doesn’t cover bigger enhancements especially when other groups are involved. In addition, no TR is created for TEI6 for the plenary which may impede the enhancement transparency to RAN. 

In this general discussion paper, we present a proposal for topics in the HSDPA Enhancements that is targeted for Release-6 

2. Summary of HSDPA work in Release-6

In this section, we have summarised some of the pending issues from Release-5 and possible new enhancements for Release-6 in the form of a table. The scope of each item has been briefly discussed in terms of the need for other working groups involvement.
	Topic
	Summary of proposal
	Proponent(s)
	Scope
	Require WI 

	Variable Rate CQI Reporting
	A number of studies and performance results [1], [2], [3] and [4] have highlighted the benefits of variable rate CQI reporting based on downlink activity. The main motivation is to reduce the UL signalling necessary for CQI reporting by reducing the CQI reporting rate during periods of downlink inactivity, and reverting back to a higher CQI reporting rate at other times. This reduction in UL signalling achieved by exploiting the bursty nature of data traffic results in a reduction of UL interference. 
	Siemens, Mitsubishi, Philips and Lucent.
	The proponents have proposed various ways of incorporating downlink activity based CQI reporting. Some may require higher layer signalling. 
	Yes

	HS-DPCCH performance 
	There has been significant discussion on the issue of reliability of HS-DPCCH signalling especially in difficult radio conditions.  The objective is to improve HS-DPCCH detection performance, which has significant impact on higher layer protocols and hence on HS-DSCH throughput. 
	Motorola, Samsung, NEC, Lucent, Philips.
	Some of the proposed schemes may require additional signalling requirement for HS-DPCCH power control.
	Yes

	Simultaneous Multiple Data streams to a UE


	There are occasions when more then a single transmission need to be sent to a UE in the same TTI; for e.g., when multiple retransmissions on different HARQ processes are pending to a UE, or when a new transmission and a retransmission are pending. The R5 specifications allow the Node-B to send only single HARQ to a user in one TTI.

In  [5], a scheme is proposed, which supports multiple simultaneous HARQ transmissions to a UE within the same TTI.  The results presented in RAN1 and RAN2 show significant gains in system capacity when multiple simultaneous streams to the same UE are allowed. Simultaneous transmissions to a UE per TTI can be readily accommodated within the HSDPA signalling structure as outlined in [6]. 
	Lucent
	This requires some modification UE procedures to interpret multiple simultaneous transmissions from the Node-B within the same TTI and to set ACK/NACK on uplink appropriately. 
	Yes

	Fast signalling between Node-B and UE


	In [7] we have discussed in detail the requirements and benefits of fast signalling between the Node-B and the UE. The objective is to devise fast signalling schemes that allow Node-B to signal various information like control channel reconfiguration and power offsets over the air interface to the UE, without having to use RRC signalling. This helps to reduce the delays involved due to RRC signalling between the RNC and the UE. Some examples where this scheme may be useful are:

-Signalling to activate the CQI reporting based on downlink activity 



-Signalling of HS-SCCH set to be monitored.
	Lucent
	The proposal presents various signalling schemes at the MAC layer between the Node-B and the UE. 
	Yes

	Code Reuse for Downlink HS-DSCH

	Downlink OVSF codes are a critical resource factor in defining the capacity of the network. The capacity of HS-DSCH can be limited due to a shortage of available orthogonal codes [8]. The shortage of codes can result due to various reasons including inefficient code space usage by associated DPCCH and other dedicated channels. In [9], it is shown that code reuse strategies can significantly improve downlink capacity in such situations. 
	Lucent
	DL and UL signalling support is necessary to support code reuse. Some RRC signalling may also be necessary at call setup.
	Yes


3. Conclusion and recommendation

It can be observed from the table in section 2 that there are several HSDPA related topics and possible enhancements that can be grouped together and be treated as a separate WI in Release-6. It is thus recommended that in order for the work to proceed on the above mentioned topics, a new WI be created for this purpose.  
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