TSG-RAN Working Group 4 (Radio) meeting #67
R4-132687
Fukuoka, Japan, 20 - 24 May, 2013
Source:
Nokia Siemens Networks

Title:
Impact of Scalable UMTS introduction on co-existence
Agenda item:
9.10
Document for:
Discussion
1 Introduction
At RAN4#66Bis meeting in Chicago RAN4 initially discussed feasibility of Scalable UMTS introduction and work effort connected with its standardization. In response to the LS from RAN1[1], the impact of Scalable UMTS on RAN4 specifications has been presented in [2][3][4][5][6] as well as the impact on co-existence requirements has been discussed in [7][8]. In contributions [7] and [8] it has been concluded that Scalable UMTS will cause no or less co-existence issues than UMTS system.
In this contribution we reflect our concerns connected with the impact of Scalable UMTS on the co-existence requirements of NodeB transmitter and receiver. 
2 Discussion
One of the factors which influence the final shape of co-existence requirements is power spectral density (PSD) of transmitted signal and connected with it level of the signal power. These parameters were discussed during RAN4#66Bis as the main factors affecting co-existence requirements. In this section we provide our view how the PSD/signal power level, as well as other parameters like spacing between adjacent channels frequencies, may impact NodeB transmitter and receiver requirements from the perspective of co-existence.

2.1.  Tx requirements    
Spectrum emission mask (SEM) is discussed here as the main requirement which needs further analysis due to potential introduction of S-UMTS. However, other Tx requirements shall be analysed as well before making conclusion that there are no concerns from BS transmitter point of view.
Since the range of SEM depends on the nominal bandwidth, it should be evaluated whether new requirements for narrower bandwidths have to be defined or existing requirements for UMTS can be reused in case of S-UMTS. 

In case when existing power levels of transmitted signal will be maintained for S-UMTS, which means higher PSD than for UMTS, more linear PAs will have to be used in order to meet SEM requirements for UMTS. For scaling factor N=2 the linearity should be about 3dB higher and about 6dB higher in case of N=4, which would create implementation challenges and should be analysed further.
On the other hand, when signal will be transmitted with lower power to meet the existing level of PSD, the probability of co-existence issues occurrence is lower and some companies claim that there are even no co-existence issues from BS transmitter point of view when existing SEM requirements are maintained. However, it was not shown how existing SEM requirements would be fulfilled taking into account all implementation aspects which were discussed during finalization of E-UTRA mask for smaller channel bandwidths, e.g. EVM, PAR, ACLR. It should be noted that in case of E-UTRA (section 6.3.3 in TS36.104) and MSR specifications (section 4.5.1 in 37.104), separate SEM requirements are defined for smaller channel bandwidths and the most straightforward way is to use the same approach for UTRA. 
To conclude, it is not clear if new SEM requirements shall be defined for S-UMTS or existing requirements can be fulfilled. It should be also noted that regulatory aspects shall be considered in this context, where different limits/measurement bandwidths may be used for different channel bandwidths (see e.g. section 6.6.3.3 in 36.104).     
2.2. Rx requirements
According to the possible scenarios, S-UMTS may be configured either as stand-alone transmission or together with UMTS carrier in multiple carrier scenario. In case of stand-alone S-UMTS, both downlink and uplink transmissions are held on new dedicated carrier. This simply means that additional signal in close proximity to legacy carrier will be present in the uplink frequency band, potentially causing some additional interference and impacting existing Rx requirements in terms of co-existence. These aspects are particularly important since stand-alone scenario is assumed as target configuration. In case of multiple carrier scenario, it is assumed that uplink transmission will be held only on the single UMTS carrier. 
As mentioned above, introduction of S-UMTS may cause some additional co-existence issues which require further study. This is due to presence of new type interfering signal closer to the legacy carrier which is not covered by existing requirements. 
Possible issues can be seen in case of adjacent channel selectivity (ACS) and blocking requirements, which are defined for particular type of interfering signal and its offset from assigned channel. Introduction of S-UMTS channel into the same band with UMTS channel may create problems for existing BS and it should be shown that S-UMTS signal with its reduced offset from UMTS frequency are not degrading receiver performance as those requirements are not specified in existing specifications. For instance, the picture below presents example deployment of stand-alone 1.25MHz S-UMTS channel adjacent to 5MHz UMTS channel. From the perspective of ACS requirements, the space between S-UMTS centre carrier frequency and UMTS centre carrier frequency is lowered to 3.125MHz where the existing requirement assume 5MHz minimum offset of the interfering signal (also the guard band of S-UMTS signal is reduced to 145kHz from existing 580kHz). 
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Figure 1. Example deployment of stand-alone 1.25MHz S-UMTS channel adjacent to 5MHz UMTS channel
Additionally, in case of blocking requirements, rejection of unwanted signal is usually more difficult for the receiver when the power of the blocker is concentrated in narrow band close to the wanted signal. 
In general – main concern here is that S-UMTS introduces different interfering signal closer to assigned channel frequency which is not covered by existing requirements and requires further study due to possible co-existence issues. 
In this section it was highlighted that introduction of S-UMTS transmission may cause some co-existence issues by impact on existing BS receiver requirements. Mainly the appearance of new interferer type which is closer to the legacy channel frequency may cause some problems for the BS as additional requirements would need to be fulfilled. In that sense, more detailed analysis is needed to conclude what exactly co-existence issues are induced by introduction of S-UMTS, what is their impact on existing systems and how to minimize this impact. 
3 Conclusion 
This contribution presents that introduction of Scalable UMTS may induct some co-existence issues which require further study. It is still unclear whether all existing BS transmitter requirements will be fulfilled in the presence of S-UMTS signal. Final conclusion on Scalable UMTS impact on co-existence should be clear before sending reply LS to RAN1.     
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