3GPP TSG-RAN WG1 Meeting #76                                                  R1-140818
Prague, Czech Republic, 10-14 February 2014
Agenda item:           6.6.3
Source:
Ericsson

Title:
Impact of Filtered UMTS on UE and BS Performance Requirements 
Document for:         Discussion
1 Introduction

In RAN 1 74bis a new alternative solution for Scalable UMTS was proposed [1] in addition to Time Dilation solution, under the name of Filtered UMTS (Filt-UMTS). In RAN 62 a new study item was approved in [2]. The aim of this study is to evaluate mechanisms that enable the Scalable Bandwidth UMTS by Filtering based on narrow-band filter over 3.84 Mcps BB signal and its optimizations to mitigate ISI and other expected performance degradations associated with filtering. One solution called chip zeroing UMTS (CZ-UMTS)  has been hinted during the discussion., When the target narrow bandwidth is 5MHz/N, the solution consists of setting to zero N-1 chips in a block of N chips to mitigate ISI , followed by a filtering stage which is matching the required bandwidth (5/N MHz). For example every second chip should be zeroed in case on 2.5MHz bandwidth.  It is also mentioned that this study will focus on mechanisms which do not impact the chip rate and TTI length in order to avoid latency issues which are instead the main drawback of the previously studied solution, i.e. the Time Dilation UMTS (TD-UMTS) solution.

In this document we are going to discuss the impact of this alternative solution and it’s optimization on UE and BS performance requirements. Companion contributions discuss the impact on UE and BS core requirements and RRM. 
2 UE Performance
TS 25.101 captures UE performance requirements for several functionalities and features. The impact on 25.101 varies depending on whether a UE capable of supporting small bandwidth will need to support also all the standardized features or whether some restrictions will be applied. . This is very similar to the Time Dilation solution. Additionally the amount of impact depends on which receiver types, and which features are supported by a small bandwidth UE. For Filtered UMTS, unlike Time Dilation UMTS solution, the physical layer is not changed and hence the same FRC and OCNG modeling could be reused. For CZ-UMTS, even if certain chips are zeroed in order to limit the ISI problem the chip rate and TTI length is not changed, and also in this case certain FRC could be reused. However the CZ-UMTS solution is essentially reducing by a factor of N the spreading factor. Hence the amount of available HS codes is also reduced by a factor of N.   Hence, new FRC are needed in order to take into account different amount of code availability and reduction in SF. 
In general, even though the physical layer is less affected for Filt-UMTS and CZ-UMTS compared to Time Dilation UMTS performance differences w.r.t. (scaled version of the) legacy UMTS carrier are expected. In case of Filt-UMTS the performance difference is due to the use of a non Nyquist filter (as convolution of transmitter and receiver filter) which introduces ISI even when the channel is not frequency selective. This introduces a saturation of the DL performance visible at high SNR region. In case of CZ-UMTS loss in terms of spectral efficiency is expected (with respect to the legacy 5MHz case) and will depend also on RAN 1 decisions (this can be also due e.g. reduced code usage, different control channel power allocations which influences the power available for data etc..).
Unlike for Time dilation UMTS the channel modeling would not be affected. In fact Filt-UMTS and CZ-UMTS solutions do not change the basic chip rate and chip spaced channel models could be reused as for the legacy UMTS carrier. However, performance differences are still expected, as different level of frequency selectivity of the channel will affect differently a small bandwidth UE compared to a legacy UMTS carrier UE.  This is valid for all the channel models considered in 25.101, Case 1-6, Case 8 for CQI tests in multipath fading and HS-SCCH-less demodulation of HS-DSCH, ITU channel models for HSDPA, birth-and-death and moving propagation conditions, high speed train and MIMO propagation conditions.  

Note that not only demodulation performance will be affected but also control channels performance such as e.g. HS-SCCH will be affected depending on the solution chosen as well as CQI performance with the potential need to define new CQI table specifically for small bandwidth carriers (e.g. to account for new TBS sizes) as well as new calibration of the UE CQI tables.
The impact can be significantly reduced if only certain cases are prioritized, such as for example if instead of considering both standalone and carrier aggregation, only carrier aggregation scenarios are prioritized. In this case for example only HS traffic could be scheduled in the narrower carrier. This would restrict the performance impact to the HS performance requirements for the narrower carrier. Restrictions could be also defined in order to limit further the need for extensive performance work in RAN 4. This aspect could be taken into account when discussing Scalable UMTS in the future.

3 BS performance 

The BS performance requirements will be affected for standalone Filt-UMTS scenarios when the UE uses Filt-UMTS to transmit the data. Both legacy UMTS and HS-related requirements would be affected, similar to the case of TD-UMTS.

All BS performance requirements are defined for particular reference measurement channels which may suffer modifications due to the smaller bandwidth. For both Filt-UMTS and CZ-UMTS the achievable data rates as a function of SNR for different channels needs to be re-evaluated. As a consequence, several parameters in the configuration of some reference measurement channels will be affected. 
BS performance requirements in TS25.104 are currently defined under several assumptions specifically developed for the 5 MHz channel bandwidth. Changing the bandwidth would imply changes of important assumptions (depending on RAN 1/RAN 4 agreements), which in turn will impact most of the BS performance requirements. Extensive simulation work is needed to set new requirements in accordance to the new assumptions.

4 Conclusions

In this paper we have analysed the impact of Filt-UMTS and CZ-UMTS on UE and BS performance requirements. In conclusion the introduction of Filt-UMTS or CZ-UMTS has only slightly less impact on UE performance compared to Time Dilation solution. Performance difference is expected for a Filt-UMTS as well as for a CZ-UMTS UE and BS compared to the legacy UMTS carrier, and hence new performance (calibration/ideal and practical results) campaign for all the needed/applicable performance requirements will need to be run in RAN 4 for Filt-UMTS or CZ-UMTS as for TD-UMTS.
In conclusion, the impact on RAN 4 performance work is huge especially if several cases such as standalone and carrier aggregation scenarios need to be taken into account. Sufficient amount of time shall be planned in advance if this work is agreed to be conducted. Reduction in work load could be achieved by carefully prioritizing scenarios which have been proven to show gains in RAN 1 study.
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