3GPP TSG GERAN#48

GP-101956
San José Del Cabo. Mexico

22nd Nov – 26th Nov, 2010   


Source: Telefon AB LM Ericsson, 

Agenda item 7.1.5.1.4

Nokia Siemens Networks



VAMOS UL interferer signal levels for performance requirements
1 Introduction
The interferer profiles to be used for VAMOS UL performance requirements were agreed as a working agreement at GERAN#47 after several meeting cycles of discussion on how to best reflect realistic performance with the chosen scenarios but still keep testing complexity on a reasonable level, see [1], [2], [3], [4], [5] and [6]. 
The interferer profiles were limited to dual interferer profiles covering

· co-channel
· adj-channel

· mixed co- and adj-channel

test cases.

How well the agreed set of interference scenarios reflect expected network performance is however also be dependent on the signal levels of the interferer and carrier.
This document proposes, based on network statistics, signal levels at which VAMOS UL performance requirements are to be specified. 
The document further discusses other relevant aspects related to the ongoing discussion on signal levels for VAMOS UL.
2 Background

Conventional UL test scenarios for the BTS receiver include sensitivity requirements and interference requirements (co-, adj- and 2nd adj-channel). Most of the BTS conformance tests are performed with single antenna requirements, with the only exception of EGPRS2-B where receive diversity is used. The use of receive diversity was motivated by the use of a spectrally wide pulse shape and a higher symbol rate.
The single antenna interferer test cases were designed not to be limited by the thermal noise in the receiver placing the co-, adj- and 2nd adj-channel interferer level at -93 dBm, -75 dBm and -43 dBm respectively (with the exception that the 2nd adjacent is placed at -41 dBm for EGPRS2-A UL).
However, with the introduction of dual antenna interferer test cases for EGPRS2-B the interferer performance could no longer be guaranteed to be kept at reasonable signal levels and still be strictly interferer limiting.
3 Network statistics

To investigate realistic UL interferer levels to be expected in a VAMOS network, RXLEV statistics have been collected from three different live networks;

· Europe (NW1) 
· Middle East (NW2) 
· Central Asia (NW3)

from BSCs covering both rural, suburban and urban area.
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Figure 1. CDF of received signal levels (RXLEV) from three different networks and different environment.

It can be seen that the total received median signal level on the UL is between -85 to -88 dBm for the different networks and radio environments.
To estimate the C/I-level at which an UL receiver will operate, link level simulations were performed using dual antenna receiver with MRC architecture. A rough estimate of the lowest operating point to be expected based on these simulations for HR channels is C/I=4 dB, aiming at and operating point of 1% FER.
Using C/I = 4 dB as reference the total interfering median level will be at -90.4 to -93.4 dBm.
Assuming an interfering signal level of -70 dBm as proposed in [7] and [8] and using the C/I estimate of 4 dB there would be at most 0.3-2.5 % of RXLEV samples reflecting these, or higher, proposed signal levels in all live networks investigated.
It should be noted that the assumption on C/I=4 dB is a rough approximation corresponding to 1% FER as derived from link level simulation. It is believed that it can be seen as a lower level and that more common operating points of significantly higher C/I can be expected in real network. Also, if interferer levels are treated separately for each interferer type, i.e. C/Ico and C/Iadj the interferer levels would further reduce.
Activating the VAMOS feature is not expected to change the observed levels significantly.
4 Other aspects
In this sub clause other aspects to the current ongoing discussion on interferer signal levels to be used for VAMOS UL are presented comparing the proposal in [7] and [8] with the proposal in [9].
The difference between the proposals is the reference level of the total co-channel interferer levels placed at either -93 dBm, see [9],  or -70 dBm, see [7] or [8]. Both proposals assume an 18 dB higher adj-channel interferer.
Comparison with DARP phase II
In [8] the interferer levels used for DARP phase II are used to motivate the same level of interference for VAMOS UL. It is the view of the sourcing company that this is not a valid argument in the discussion considering:

· The differences between UL and DL in maximum output power used. I.e. the expected received signal levels will be significantly lower for UL than for DL.
· The use of the BCCH frequency in the DL. In [11] a CDF of RXLEV in DL is shown for the BCCH carrier with significantly higher signal levels than presented in Figure 1.
· DARP phase II is intended for both PS and CS services. CS services should be assumed to operate with power regulation, which is not the case for PS channels, especially for VAMOS UL where too large differences in received power of the sub channels have shown to severely degrade performance.
Operation of the VAMOS UL receiver
It is stated in [8] that allowing for higher signal levels of the interferer will allow the receiver to work in ‘strongly negative C/I’. It is not clear how this translates into realistic network operation considering the levels seen in Figure 1. I.e. to allow for more common interferer levels of -70 dBm would require roughly a 15-20 dB increase in output power by the MS and the benefit of vastly increasing interferer levels in the network and its impact to legacy, non-VAMOS services, is not clear.
Receiver optimization
Traditionally the single antenna BTS requirements in [10] have not been limited by the thermal noise in the receiver. Recently it has been shown that for some VAMOS receiver implementations this is the case, if the interferer levels are placed at -93 dBm. However, if using -70 dBm instead there is a risk that these receivers are optimized for strictly interference/sensitivity limited scenarios while in the real network the receiver performance will be limited by a mix of external interference and thermal noise in the receiver (looking at the signal levels recorded in Figure 1).
Deriving performance requirements
It has been seen during both the DARP and EGPRS2-B specification work that using extreme, or rarely occurring, interference scenarios for the specification will cause large performance spread between proposing companies, delaying the specification work. This was also recently discussed with regards to VAMOS UL interferer profiles where it was motivated by the proponents of the current working agreement not to specify single interferer scenarios due to this reason, see e.g. [2]. It is the view of the sourcing company that specifying extreme or rarely occurring radio conditions, resulting in significant difference in performance between contributing companies in the specification work, and allows for receiver optimization for these conditions, shall be avoided unless justified.
5 Conclusions
This document has provided network recording of RXLEV to support the specification of co-channel interferer level at -93 dBm for VAMOS UL. Further, more detailed discussions on the implications of vastly increasing the signal level of the interferer have been provided based on the current discussions ongoing in GERAN.
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