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Introduction
During last RAN4#88b meeting, the principle to build the conducted MSR was discussed and agreement was captured in a Way Forward [1]. Still, the case of overlapping bands (e.g. E-UTRA bands 42 and 43 with NR bands n77, as shown on Figure 1) was not really discussed. 
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[bookmark: _Ref528612732]Figure 1: Overlapping E-UTRA bands 42/43 and NR n77 configuration

This contribution further elaborates on this specific case and check if current agreement would also be suitable for such case. To simplify, we will consider NR and E-UTRA case, without NB-IoT as this won’t add anything relevant to be considered.
Current test configurations
Single band test configuration
For SBT multi-RAT testing involving E-UTRA and NR, carriers would be allocated as follows, considering new TC21 proposal (based also on TC3a in 37.141):
· A NR carrier is placed at the lower edge of the band
· A E-UTRA carrier is placed at the upper edge of the band
· Additional carriers are placed alternately at the lower/upper band edges, with NR used at the lower end and E-UTRA at the upper end.

Multi band test configuration
For multi-band test configuration, we should reuse TC7 from TS 37.141. There are three variants of TC7, one when testing with GSM, which is out of scope of this contribution. 
The other two would be relevant when testing CS16, but let’s consider first TC7a 
The BS vendor declares support for a multiband configuration supporting a declared number of carriers in each band, a declared total RF bandwidth in each band, a declared maximum number of carriers in all bands and a declared total RF bandwidth in all bands. Exactly how the carriers will be placed will depend on the declared parameters and the number of bands.
Essentially, the placement involves following the single carrier test configuration algorithm. However, some additions are made:
· To ensure that the maximum radio bandwidth is covered, bands are declared to align with the edges of the maximum radio bandwidth. Then, to start with, carriers are placed at the outermost edges of bands at the edge of the maximum radio bandwidth
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Figure 2: Carriers placed at edges of outermost bands

The next priority is that carriers are placed at the outermost edges of any bands that are not at the edges
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Figure 3: Carriers placed at edges of inner bands

Then the carrier placement in effect operates in each band according to the single band TC algorithm. The figure below indicates an example situation for NR and E-UTRA contiguous multi-RAT.
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Figure 4: Carriers placed at in each band according to single band approach (in this case E-UTRA, NR multi-RAT)


It is possible, however that after all carriers have been placed in the bands, either the total number of carriers for all bands or the total RF bandwidth limit is exceeded. If this is the case, some carriers are removed until the overall limits are met.
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Figure 5: Carriers removed as total number of carriers would be exceeded

Overlapping bands
As indicated in the introduction, operating 42/43 and n77/n78 differs from other combinations involving overlapping bands because 42/43 support E-UTRA only, n77/n78 NR only and yet between 3400 and 3800 both E-UTRA and NR may be transmitted. It is also ambiguous whether this operation should be considered as sub-band or not.
A single band test needs to place E-UTRA and NR carriers; however, in some of the spectrum only NR can be transmitted (3300-3400) whereas in other parts both may be transmitted. For proper testing of multi-RAT operation, the SBT might include both NR and E-UTRA in spectrum covered by bands 42 and/or 43, but only NR between 3300-3400 and 3800-4200; otherwise only single RAT operation is tested.
Considering TC7a, the test configurations should be built considering SBT for each band:
· For NR band (n77), NR carriers will be added on both edge of that band, and then adjacent to those carriers until the max number of supported carriers for that band will be reached.
· For each E-UTRA band (42 and 43), E-UTRA carriers will be added on both edge of that band, and then adjacent to those carriers until the max number of supported carriers for each band will be reached.
Following Figure 6 shows an example for a BS supporting 4 carriers in each of those bands 42, 43 and n77.
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[bookmark: _Ref528612802]Figure 6: Example combination of NR and E-UTRA SBT with 4 carriers per band

The main issue with such algorithm would be when carriers in each band start to overlap. But, for this to happen in this case of band 42, 43 and n77, considering the 100 MHz on each side of band 42 and 43, and using 20 MHz NR carrier to build the TC, we should try to put more than 5 carriers in NR bands. This would also mean manufacturer has declared to be able to support more than 10 carriers in NR band, which is very high number and might be considered as a corner case and would have to considered more carefully then, if needed.

Considering the other TC used for multi-band testing, TC7b, the main difference is the number of carriers to be used when building the test configuration, from 2 to 3 carriers per band. As shown and explained previously, this number is small enough to avoid overlapping carriers. There should not be any issue then to re-use TC7b specification for overlapping bands.

Proposal: The current specification of Test Configuration (TC7) for multiband operation is also applicable when supported bands are overlapping.
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we have checked if the specified multiband Test Configurations, TC7a and TC7b, could still be used in the case of overlapping bands. And we came to following conclusion.

Proposal: The current specification of Test Configuration (TC7) for multiband operation is also applicable when supported bands are overlapping.
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