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1 Introduction
At RAN4#67 meeting, RAN4 agreed on areas of further co-existence study for scalable UMTS FDD bandwidth. Details of this agreement as well as scenarios used for the study are presented in [1] and [2].

In this contribution we present further analysis on co-existence of scalable UMTS from the perspective of NodeB transmitter and receiver under agreements collected in [1].   
2 Discussion
On the basis of contributions presented at RAN4#67 and discussions made between companies, RAN4 reach an agreement that S-UMTS UE transmitter characteristics is expected to fulfill the existing UMTS requirements for both same PSD and same power assumptions. However, this agreement is left for further evaluation and confirmation, similarly to other areas of co-existence study identified by RAN4. 

This section is concentrated on analysis of issues possible for particular S-UMTS configurations and scenarios from NodeB’s transmitter characteristics and receiver blocking performance requirements point of view.
2.1.       Stand-alone configuration 
As already discussed in RAN4 and presented for example in [3], spectrum emission mask (SEM) is one of the main requirements which needs further study due to potential introduction of S-UMTS. 

Since the range of SEM depends on the nominal bandwidth, it is expected that new requirements for narrower bandwidths will be defined since existing requirements for UMTS cannot be reused for S-UMTS.
When signal will be transmitted with lower power to meet the existing level of PSD, the probability of co-existence issues occurrence is lower. 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 6.6.3.3 in TS36.104), 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 expected that new SEM requirements would need to be defined for S-UMTS. 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).
From NodeB receiver point of view some issues may be driven by adjacent channel selectivity (ACS), as legacy requirements might not be suitable for S-UMTS. Assuming the same value of interfering signal mean power as for UMTS (-52dBm) and offset of S-UMTS signal from the wanted signal edge (1.25MHz for N=2 and 0.625MHz for N=4, see Figure 1 and 2), existing ACS requirement cannot guarantee that S-UMTS would not generate co-existence issues. However, in case of transmission in Band VIII this issue has lower relevance due to existing narrowband blocking requirements which allow for presence of interfering signal even with higher power and closer to wanted signal than in case of S-UMTS signal. Nevertheless, the problem still exists for Band I as currently there is no requirement to satisfy rejection of signal with such parameters.
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Figure 1. Minimum offset of adjacent channel signal for 2.5MHz S-UMTS
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Figure 2. Minimum offset of adjacent channel signal for 1.25MHz S-UMTS
Another issues might be connected with existing blocking performance as currently there are no requirements to satisfy rejection of -40dBm interfering signal with the offset of 3.75MHz for N=2 and 1.875MHz for N=4 (see Figure 3 and 4).
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Figure 3. Minimum offset of non-adjacent channel signal for 2.5MHz S-UMTS
[image: image4.png]1.875 MHz

1
}
L}
L}
1
1
1
1
}
L}
1
1
1
1
L}
+
1
1
1
1
L}
L}
[}
1
1
1
L}
L}
L}
1
1
1
[}
L}
1
1
1
1

1.25 MHz 1.25 MHz

5 MHz




Figure 4. Minimum offset of non-adjacent channel signal for 1.25MHz S-UMTS
Taking the above into account it can be stated that current ACS and blocking performance requirements do not guarantee that introduction of S-UMTS (even with the same PSD) would not generate co-existence issues to existing networks.
2.2. Multi-carrier configuration 
In case of multiple-carrier configuration, it is assumed that uplink transmission will be held only on the single UMTS carrier, which means that no additional S-UMTS signal will be introduced to the uplink. From that perspective, only transmitter of NodeB is impacted by potential introduction of S-UMTS.
According to the assumption on multi-carrier configuration agreed at RAN4#67, the half of the occupied bandwidth of each carrier shall be maintained toward the edge of the available spectrum [1]. The picture below presents allocation of 5MHz UMTS signal with 1.25MHz S-UMTS signal in 6MHz of available spectrum according to agreed assumption.
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Figure 5. Multi-carrier configuration according to agreed assumption [1]
Taking into account the roll-off factor of raised-cosine filter, the 3.84MHz block has a roll-off of 
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 on both sides and the 0.96MHz block has a roll-off of 
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. This minimum gap is not maintained at the presented picture, which means that for agreed assumption overall system performance may be degraded. 
Another issue connected with abovementioned assumption is the fitting to the channel raster. In Figure 5, the spacing between carriers is 2.875MHz and fits neither to 200kHz nor 100kHz channel raster. Since, according to scenarios from [2], Band VIII is considered as the first one for multi-carrier configuration, spacing between carriers should fit to 200kHz channel raster, as Band VIII does not have 100kHz raster. Due to that, suggested distances between: lower edge of the available spectrum and carrier centre frequency of UMTS signal, between carrier centre frequencies of UMTS and S-UMTS signals and finally between S-UMTS signal carrier centre frequency and higher edge of available spectrum shall be respectively: 2.5MHz, 2.8MHz and 0.7MHz. This configuration allows to keep 200kHz channel raster between carriers and stay inside 6MHz of available spectrum. Picture below illustrates proposed configuration.
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Figure 6. Multi-carrier configuration with channel spacing fitting to 200kHz channel raster
From the other hand, proposed configuration will lead to smaller gap between edges of UMTS and S-UMTS signals which, as mentioned earlier, will degrade the performance. Due to that, it has to be further discussed what would be the impact on performance due to reduced spacing between those two carriers (it is suggested to send LS to RAN1 on that matter). Agreed assumption has to be modified to address described concerns and allow further co-existence study with proper assumptions. For SEM, as the similar analysis are done for CA Class B with narrow E-UTRA carriers of 1.4 and 3MHz, we propose to use the same approach as it will be agreed for CA Class B. Joint proposal from several companies to use additional 200kHz offset is proposed in [4].        
3 Conclusion
This contribution presents conclusions from further analysis of scalable UMTS introduction impact on co-existence from the perspective of NodeB transmitter and receiver. It has been shown that for stand-alone configuration, new SEM requirements should be introduced, appropriate for narrower bandwidths. From the same reason, new ACS and blocking performance requirements should be considered. In case of multi-carrier configuration it has been identified that one of the already agreed assumptions has to be modified due to issues with channel raster. Performance impact shall be also analyzed for modified assumption.
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