
3GPP TSG-RAN1 ad hoc meeting on LTE 
R1-050645
Sophia-Antipolis, France, 20th – 21st June 2005
Agenda Item:
4.2
Source: 
Nortel Networks

Title: 
On E-UTRA DL numerology
Document for:
Discussion
1
Introduction

In this paper we would like to give our view on the numerology for OFDM DL for E-UTRA taking into account the aspect of backwards compatibility with UTRA which has not been considered in details until now.

We first list the important design criteria from our perspective and then recommend a parameter set from the set presented in [1].

2
Design criteria for DL OFDMA parameter set
The parameter set under discussion include

· sub-carrier spacing

· cyclic prefix length and corresponding overhead

· sampling frequency and its ratio to UTRA chip rate

· number of OFDM symbols per TTI

· number of TTIs per radio frame

We believe the design criteria presented in [2] for DL OFDM subcarier spacing and cyclic prefix length are relevant and should be retained by the group to make some progress i.e. sub-carrier spacing between 11 and 13kHz to support high speed mobility (up to 350km/h) and cyclic prefix in the order of 5micro seconds for Unicast with less than 10% overhead. Regarding the sampling frequency, we believe UE design constraints should be taken into account i.e. OFDM sampling frequency should be derived from UMTS chip rate.

We would like to draw RAN1’s attention on the backwards compatibility issues linked to the choice of the number of TTIs (slots) per radio frame. Some companies proposed to adopt an even number of TTIs (slots) per radio frame, values as e.g. 16 or 20 are hence under discussion. However there is a lack of detailed analysis and justification to motivate the change of number of slots from 15 to 16 or 20. 
In the context of E-UTRA, we think changes with regards to the existing physical layer should be motivated by gains and that only those changes necessary should be made i.e. the existing should be kept as much as possible unless significant problems are encountered.

Changing the frame structure from the 15 slots structure to another value as e.g. 16 definitely falls into that category and the following backwards compatibility issues should be addressed:
- measurement on W-CDMA

- measurements on GSM

Considering the time spent by RAN4 to set performance requirements for compressed mode, we think, we should minimise the changes with regards to the way the UEs will perform measurements on W-CDMA. It is generally assumed that the E-UTRAN will have to accommodate measurement windows (or measurement opportunities) as part of its scheduling rather than configure explicitly compressed mode patterns. However while creating the scheduling gaps, the E-UTRAN should be able to re-use the existing compressed mode pattern sequences. If we change the slot duration, it implies a change in the definition of the idle periods since they are defined as a number of slots, positioned at certain instants in the frames. So in the end this means that compressed mode pattern sequences (or their equivalent in the context of E-UTRA) need to be re-designed and optimised.
In light of the above, we have considered again the proposed parameter sets of [1] and believe the most appropriate set is the following (5MHz) assuming 0.667ms TTI:

	Number of OFDM symbols for Unicast
	Number of sub-carriers*
	Number of data symbols for Unicast
	Sub-carrier spacing

[kHz]
	Sampling rate

[MHz]

(M/N)**
	Useful symbol duration

[usec]
	Unicast
	Multicast/ Broadcast

	
	
	
	
	
	
	GI duration

[usec]

(samples)
	Overhead of GI [%]
	GI duration [usec]

(samples)
	Overhead of GI [%]

	8
	352
	2816
	12.75
	6.528

(17/10)
	78.431
	4.902

(32)
	5.88
	16.807

(109 or 110)
	17.65


3
Proposal
We would like the above parameter set to be considered for inclusion in the RAN1 technical report
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