3GPP TSG-RAN WG1 Meeting #76                                                  R1-140820
Prague, Czech Republic 10th - 14th February 2014                                      
Agenda item:
6.6.3
Source:              Ericsson

Title:
             Impact of Filtered UMTS and CZ-UMTS on BS Core Requirements 

Document for:  Discussion
1 Introduction

In RAN1 a new alternative solution for scalable UMTS was proposed in [1][2] under the name of Filtered UMTS. This solution is characterized by using a narrower channel filter in the transmitting and receiving radio front-end, filtering the legacy 5MHz signal to a smaller bandwidth, e.g 2.5 MHz or any other bandwidth, without changing the transmitted chip rate.  One optimisation of Filtered UMTS which has been proposed during the discussion is chip-zeroing (set to zero N-1 chips in a block of N chips to mitigate ISI for 5/NMHz bandwidth). For example every second chip should be zeroed in case on 2.5MHz bandwidth See contribution in [3].  
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. This study will also focus on mechanisms which do not impact the chip bit 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 solution.
The following abbreviations will be used throughout this document:
•
Filt-UMTS = Filtered UMTS without chip-zeroing
•
CZ-UMTS =  Filtered UMTS with Chip-Zeroing
•
TD-UMTS = Time Dilation-UMTS
In this document we discuss the impact of filtering, with and without chip-zeroing, on BS core requirements, showing the similarities to the TD-UMTS solution already captured in [4]. Companion contributions [5], [6] and [7] discuss the impact on BS performance, UE requirements and RRM. 
Note that in uplink only standalone Filt-UMTS or CZ-UMTS is considered, while for downlink both standalone and carrier aggregation is considered.

2 BS Core Requirements

The BS transmitter and receiver core requirements are affected in a very similar way as already identified for the TD-UMTS solution. In fact all the requirements in 25.104 are based on the assumption that 5MHz bandwidth is considered. The filtering results in changing the effective bandwidth of the signal; hence most of the BS core requirements are affected and need to be re-evaluated.

New test requirements for Filt-UMTS or CZ-UMTS, corresponding to the core requirements, should be introduced. Test models defined in TS 25.141 need to be updated.

As for TD-UMTS, the same Tx-Rx frequency separation as in legacy UMTS would be applicable for filtered UMTS with or without chip-zeroing. 
In the following we provide an analysis of the affected requirements, in direct relation to the already agreed impact from time-dilated UMTS introduction (section 7.1.5.2 in [1]). 

2.1 BS Transmitter Core Requirements

As in the case of time dilated solution, due to the new bandwidth for Filt-UMTS or CZ-UMTS, the majority of the transmitter requirements will need to be redefined. The output RF spectrum emissions from both versions of filtered UMTS are very different from legacy. In particular this will depend on the assumptions related to nominal bandwidth and PSD.
The BS output power may need some modifications to take into account the decision on PSD level. No direct impact is foreseen on requirements for frequency error, primary and secondary CPICH power accuracy requirement, however this needs to be confirmed.
The available power range for the code domain compared to the total power shall be kept unchanged in order to keep the same flexibility of code domain power adjustment for Filt- UMTS, as for time-dilated UMTS. The minimum total power, when no traffic channels are activated is determined by the minimum power of basic control channel and also shall be kept unchanged for Filt-UMTS. Therefore, requirements on power control dynamic range and total power dynamic range compared to the maximum total power can remain unchanged for Filt-UMTS. In case of CZ-UMTS, due to availability of fewer codes, these aspects need to be further investigated.
The following provides a brief initial assessment of the impact for each individual requirement present in TS 25.104.

· Occupied bandwidth requirement for Filt-UMTS and CZ-UMTS needs to be introduced.
· Spectrum emission mask (SEM) supports the same discussion as for TD-UMTS. Co-existence studies are needed in order to assess the implementation feasibility.
· New ACLR requirements should be defined. With the introduction of any scalable UMTS with channel bandwidth different from 5 MHz a new type of adjacent channel should be considered. In particular ACLR may be defined for symmetric adjacent channels and for legacy UMTS adjacent carriers.
· Spurious emission requirements include regulatory and co-existence requirements. Regulatory requirements are mandatory for deployment and must therefore be met. Co-existence requirement depend on the noise figure of the receiver of protected system. The introduction of any scalable UMTS may also impact other RATs spurious emissions (to protect scalable UMTS systems).
· The transmit intermodulation requirements will be affected, as in the case of TD-UMTS. Namely, the type of interfering signal and offset values needs to be redefined for filtered UMTS carrier (regardless of chip zeroing).
· Transmit modulation requirements are determined by the system performance requirement. Even if it looks desirable to keep them unchanged, analysis is needed in order to understand the implications.
· The same type of transmit pulse shape filter (RRC) can be reused, but modifications are needed to adapt the parameters to the new bandwidth.

· The peak domain error may need to be re-evaluated in order to take into account the new waveform corresponding to the new nominal bandwidth. 
· Time alignment error (TAE) requirement is for ensuring the demodulation performance of diversity, MIMO and carrier aggregation. TAE requirement between each branch in MIMO and the TAE between UMTS and Filtered UMTS carrier may be kept unchanged. It should be noted that multi-carrier operations should be taken into account for the definition of the core requirements, by considering 37.104 and 25.104.

2.2 BS Receiver Core Requirements

As for the transmitter core requirements the introduction of Filt-UMTS or CZ-UMTS will affect most of the receiver core requirements, in a very similar manner to TD-UMTS. 
Due to the new bandwidth for filtered UMTS, most of the receive requirements will need to be redefined. 
The following provides a brief initial assessment of the impact for each individual requirement:
· REFSENS is specified so far supporting that modulated signal is occupying 5MHz case. For both filtered UMTS versions as well as TD-UMTS, the same noise figure of base station receiver can be kept (due to the same hardware design). Hence new REFSENS values are needed.
· Receiver dynamic range is the receiver ability to handle a rise of interference in the reception frequency channel. The wanted signal power needs to be re-evaluated and interference level should be determined depending on UE power decision. 
· The ACS, in-band blocking and intermodulation requirements are defined in current specification for an interferer with 5MHz UMTS modulated signal. When introducing Filt-UMTS or CZ-UMTS, the interferer bandwidth shall be changed in order to consider the presence of a filtered UMTS interferer type, the offset levels should be changed in order to take into account new bandwidth. 
· The narrow-band blocking and out-of-band blocking requirement are defined in current specifications for an interferer either GMSK modulated signal or CW signal to capture the co-existence with GSM system in the same band and any other system in other bands. These two requirements will need to be redefined. The offset level should be changed in order to take into account new bandwidth. 
· The RX spurious emissions requirements will be affected in the same way as discussed under the TX spurious emissions. 
3 Conclusions

In this paper we have analysed the impact of filtered UMTS, with and without chip-zeroing, on BS core requirements. In conclusion the introduction of filtered UMTS has very similar impact as Time-dilated UMTS solution, mainly due to the changes in occupied bandwidth of the signal. Most of the transmitter and receiver core requirements are affected, leading to a huge standardization effort and significant increase in the technical specifications’ complexity.
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