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1.
Introduction

At RAN4#43 it was tentatively agreed following discussion to add some HSDPA demodulation requirements for reception of 15 OVSF codes with modulations of lower order than 64QAM. It was highlighted that 3GPP RAN have jumped a step in defining requirements for 64QAM for 15 code reception, and this now leaves some holes in RAN4 requirements where we only have requirements for 10 OVSF code reception for modulation orders lower than 64QAM. 
2.
Discussion
It is felt that new requirements for 15 code reception are not only needed for HSPA category 9&10 UEs that do not support 64QAM, but also for 64QAM-supporting UEs whose radio conditions would allow 15 codes to be transmitted, but where the use of 64QAM is not feasible. The aim of this document is to propose a plan for how to progress this work.

Environment

The main aim is to maximise throughput vs. coverage. Hence it is considered that VA3 or PB3 would be the most appropriate scheme for this.
Geometry

· For QPSK demodulation, the main point for 15-code support with QPSK is to ensure good throughput-coverage. Hence 0dB or something close to this should be considered.
· For 16QAM demodulation, the main point is also to ensure that the throughput-coverage can be maximised in parts of the cell where 64QAM cannot be supported.
The actual geometry points will need more discussion, along with Ec/Ior values, but using the same geometry settings as 64QAM may not be so aligned with the use case in the field (at least for the UEs supporting 64QAM).

Reference receiver type

The reference receiver type should be type 3 and type 2 for both 16QAM and the QPSK modulation. Re-use of the type 3i receiver does not seem to be necessary.
Re-use of existing FRCs

It may be possible to re-use existing FRCs for this work, but on the other hand given that the aim is to maximise the coverage vs. throughput in the cell, picking the right points to verify performance is most important to Vodafone here.
3
Proposed way forward

Vodafone would like to progress the work to agree assumptions on this, such that performance requirements can be agreed that would be applicable for both category 9&10 terminals, and for 64QAM-supporting terminals. If it is felt that a work item is needed to ensure this work is completed, then a potential WID is included below.
Work Item Description

Title:
Performance requirements for 15 code reception with 16QAM/QPSK (FDD)

1
3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services


2
Linked work items

None
3
Justification

It is important for operators to be able to maximise spectrum efficiency in their UMTS networks. Recently 64QAM demodulation requirements with 15 code reception for HSDPA have been progressed in RAN WG4 with the aim to improve peak rates but also provide some gains in spectrum efficiency. 

Since Release 5 there have been discussions on whether HSDPA demodulation requirements for 15 code support for 16QAM and QPSK are needed (until Release 7 this has only been applicable for category 9/10 UEs). Until now it was felt that the use of such a configuration in the UE may be a rare use case, and the work was never completed in 3GPP. 

However, on completing the 64QAM work, 3GPP will now have a gap in demodulation performance requirements between QPSK with 10 codes, 16QAM with 10 codes, and 64QAM with 15 codes. Filling in the gaps to allow these lower order modulations to utilise 15 codes will allow operators to guarantee that they can maximise the spectrum efficiency performance if they decide to implement such a configuration in their networks. In addition this will allow those users with UEs not supporting 64QAM to maximise their potential throughput in the cell.
4
Objective

The objective of this work item is to specify 16QAM and QPSK demodulation requirements for 15-code reception. Type 2 and Type 3 receivers should be considered for such requirements.

5 Service Aspects



None 

6
MMI-Aspects

None.
7
Charging Aspects

None
8
Security Aspects

None

9
Impacts 

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	
	
	

	No
	X
	
	X
	X
	

	Don't know
	
	
	
	
	


10
Expected Output and Time scale (to be updated at each plenary) 

	New specifications

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Affected existing specifications

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	25.101
	
	User Equipment (UE) radio transmission and reception (FDD)
	38
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Work item rapporteur(s)

Rapporteur: Tim Frost (tim.frost@vodafone.com)
12

Work item leadership

TSG RAN WG4
13

Supporting Companies

Vodafone,…
14

Classification of the WI (if known)

	X
	Feature (go to 14a)

	
	Building Block (go to 14b)

	
	Work Task (go to 14c)


3GPP


