Page 1



3GPP TSG-RAN4 Meeting #59AH
Tdoc (
 R4-113904
Bucharest, Romaina, 27 June - 1 July 2011
Title:





Way forward for CA frequency difference error 
Source:


Anritsu

Agenda Item:


6.2.1.6
Document for:


Discussion
1.
Introduction

At the RAN4#59AH meeting, Tdoc R4-113683 [2] was discussed and prompted many discussions on several aspects:

· Whether future RAN4 CA demodulation simulations should, or should not, include an error in the frequency difference between the two component carriers  
· What size of frequency difference error could be specified in RAN5 by Test equipment vendors  

· The side conditions applicable to the frequency difference error specified in RAN5

· Effect on the demodulation simulation outcomes for both “normal” CA demodulations tests and sustained data rate tests
This document gives Anritsu’s understanding of the offline discussions which took place immediately after the UE demod Adhoc, then whilst waiting for the hotel lift, and later on in the streets of Old Town Bucharest.

This document aims to provide the reasoning behind the downlink frequency difference error to be specified by RAN5 in the future, and a way forward for the CA demodulation simulations to be provided at RAN4#60 in Athens. 
2.
Test system Frequency difference error 
Considering initially UE implementation, demodulation of contiguous intra-band CA signals can be affected by errors in the nominal carrier spacing. Very early discussions on this effect, based on a set of simulation results, showed that 100Hz Frequency difference error caused a small (<1dB) degradation in SNR. A first suggestion was to limit the test equipment frequency difference error to 10Hz, on the basis that this was much smaller than 100Hz. This suggestion did not however take any account of the observation period over which the frequency difference error was to be specified, and in effect assumed it was infinite. 
Later discussion at RAN4#59 in Barcelona [4] indicated that the frequency difference error was to be specified over a 1ms observation period, based on the UE estimating carrier frequency in each subframe. Furthermore, R4-113693 pointed out that the eNB frequency error measurement in TS 36.104 [3] is specified over 1ms, and we see that the measurement uncertainty in 36.141 [1] applicable to this test is 12Hz. As Test equipment vendors would have to make at least 2 separate frequency measurements (one on each component carrier) to verify the frequency difference error, Anritsu’s view is therefore that a specifying a 10Hz frequency difference error with a 1ms observation period is incompatible.

We also note that in TS 36.104 [3] a Macro eNB is allowed 0.05ppm absolute frequency error. As a working assumption, let us assume that the test equipment can also provide 0.05ppm absolute downlink frequency error, and that the frequency difference error between two component carriers scales with the frequency difference.

For example, if the carrier spacing was 100MHz, the frequency difference error would be 0.05ppm x 100MHz = 5Hz. This figure is not dependant on the absolute frequency, for example operation at 800MHz or 3800MHz, with 100MHz carrier spacing, would give the same frequency difference error of 5Hz. As a maximum of 5 x 20MHz contiguous carriers are currently proposed, a carrier spacing limitation of 80MHz is reasonable.   
To arrive at a frequency difference error agreeable to test equipment vendors, Anritsu propose the following method:

· The test equipment implementation has a frequency difference error of up to 5Hz.

· Measurement of the first test equipment component carrier has an uncertainty of 12Hz  
· Measurement of the second test equipment component carrier has an uncertainty of 12Hz  

 This means that the smallest frequency difference error that TE vendors could specify, traceable to national standards, would be (5Hz+12Hz+12Hz) = 29Hz. We might reasonably round this to 30Hz. 
So the smallest Downlink frequency difference error that could be specified in RAN5 by Test equipment vendors is 30Hz, with side conditions max 80MHz carrier spacing and 0.05ppm absolute frequency error.
3.
Future RAN4 CA demodulation simulations 
There has been some debate about whether future RAN4 CA demodulation simulations should, or should not, include an error in the frequency difference between the two component carriers.
In addition, one company at least has found that the sustained data rate test is more sensitive to frequency difference error than “normal” CA demodulation tests.
For future RAN4 CA demodulation simulations (targeting RAN4#60, Aug 2011), we can: 

a) Simulate with zero frequency difference error, and use the data available before RAN4#59AH to decide about acceptable RAN5 frequency difference error and Test Tolerances
b) Simulate with a set of agreed frequency difference errors (0Hz, 30Hz, 60Hz, 100Hz), and use the data obtained to decide about acceptable RAN5 frequency difference error and Test Tolerances  

Anritsu’s strong preference is for option b), and we believe this has the support of several UE vendors.

It would increase the simulation workload significantly to evaluate all frequency difference errors (0Hz, 30Hz, 60Hz, 100Hz) on all the agreed CA scenarios. Offline discussion resulted in the following proposal, where the yellow highlight scenarios are each run with (0Hz, 30Hz, 60Hz, 100Hz) frequency difference errors: 
For FDD:

· 2x10 MHz test for TM1, UE cat 3-8, CA capability A-A

· 2x20 MHz test for TM1, UE cat 5-8, CA capability A-A,C

· 2x10 MHz 2TX test for TM3, UE cat 3-8, CA capability A-A

· 2x20 MHz 2TX test for TM3, UE cat 5-8, CA capability A-A,C
· 2x10 MHz 4TX test for TM4, UE cat 3-8, CA capability A-A

· Sustained data rate test for cat 6-7 UEs without a 2x20 MHz capability

· Sustained data rate test for cat 6-7 UEs with a 2x20 MHz capability
For TDD:
· 2x20 MHz test for TM1, UE cat 5-8, CA capability C

· 2x20 MHz 2TX test for TM3, UE cat 5-8, CA capability C

· 2x 20 MHz 4TX for TM4, UE cat 5-8, CA capability C
· Sustained data rate test for cat 6-7 UEs 
We believe this should provide RAN4 with enough information to decide about acceptable RAN5 frequency difference error and Test Tolerances.
4. Recommendations

· Proposal 1 Working assumption: The smallest frequency difference error that TE vendors could specify is 30Hz, with the side conditions given in section 2 of this document
· Proposal 2 For RAN4#60, the yellow highlight scenarios in section 2 of this document are each run with (0Hz, 30Hz, 60Hz, 100Hz) frequency difference errors 
References

[1] TS 36.141 v10.2.0, Base Station (BS) conformance testing
[2] R4-113683, Renesas Mobile Europe Ltd, Further considerations on CA frequency error
[3] TS 36.104 v10.2.0, E-UTRA Base Station (BS) radio transmission and reception
[4] R4-113240, NEC, UE Demod ad-hoc session agreements – Wednesday evening




































































































































































































































�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  





Page 2

