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1.	Introduction
[bookmark: _Hlk67504958]The new item on NR BS RF requirement evolution was approved at TSG RAN#95-e [1]. The objective of this study item is to study certain aspects for FR2 multi-band BS, including the following aspects relating to FR1 multi-band BS:
· Investigate if FR1 multi-band methods are re-usable for FR2, and (if so) agree on the appropriate inter-RF BW gaps
· Investigate if FR1 exceptions are acceptable for FR2 
This contribution provides proposals on the topics that have been investigated for FR1 multi-band BS methods and exceptions as recorded in TR 37.812 [2], and hence should be included for investigation of FR2 multi-band BS.

2.	Discussion
2.1	Manufacturer’s declaration
The following additional declarations are specified in TS 38.141-1 [3] and TS 38.141-2 [4] for FR1 BS capable of multi-band operation:
-	Supported operating band combinations of the BS
-	Supported operating band(s) of each antenna connector/RIB
-	Support of multi-band transmitter and/or multi-band receiver, including mapping to antenna connector/RIB(s)
-	Total number of supported carriers for the declared band combinations of the BS
-	Maximum number of supported carriers per band in multi-band operation
-	Total RF bandwidth of transmitter and receiver for the declared band combinations of the BS
-	Maximum RF bandwidth of each supported operating band in multi-band operation
-	Maximum radio bandwidth in transmit and receive direction for the declared band combinations of the BS
-	Any other limitations under simultaneous operation in the declared band combinations of the BS which have any impact on the test configuration generation
-	Total output power as a sum over all supported operating bands in the declared band combinations of the BS
-	Maximum supported power difference between any two carriers in any two different supported operating bands
-	The rated output power per carrier in multi-band operation
-	Rated total output power of each supported operating band in multi-band operation.


Figure 2-1: Illustration of different bandwidths for multi-band operation
The above additional declarations should be considered for FR2 BS capable of multi-band operation. Moreover, other additional declarations related to beamforming (which is an essential feature in FR2) should be considered.

2.2	RF requirements in case of separate ports/RIBs per band
Several FR1 RF requirements for multi-band operation allow for “joint exclusion areas” for transmitter (and receiver) unwanted emissions and for receiver blocking, in case of structures where bands are mapped on the same antenna connector/RIB. However, the "joint exclusion areas" for unwanted emissions in the case where bands are mapped on separate ports/RIBs, and no exclusions or provisions for multi-band capable BS are applicable in the case where bands are mapped on separate ports/RIBs and the BS is configured for single-band operation.
The above applicability of multi-band requirements should be considered for FR2 BS capable of multi-band operation. Moreover, the applicability of multi-band requirements in the case where bands are mapped on separate sub-arrays of the antenna system should be considered.

2.3	Transmit ON/OFF power
For FR1 TDD BS supporting multi-band operation, the Tx OFF power is only applicable during the transmitter off period in all supported operating bands.
The above applicability of the Tx OFF power should be considered for FR2 BS capable of multi-band operation.

2.4	Transmitter spurious emissions
For FR1 multi-band BS with multi-band transmitter in band X and Y, the definition of spurious emission excludes the frequency range for both the Band X operating band and the band Y operating band as shown in figure 2-2. Note that the unwanted emission requirements (UEM and ACLR) are still applicable in both Band X and Y.



Figure 2-2: Multi-band BS spurious emission requirements based on joint exclusion areas

The above exclusion of transmitter spurious emission requirements should be considered for FR2 BS capable of multi-band operation.

2.5	Operating band unwanted emissions
For multi-band capable FR1 BS with band combinations whose minimum downlink inter RF bandwidth gap < 2*ΔfOBUE, the operating band unwanted emissions limits within the inter RF band gaps is calculated as a cumulative sum from the RF bandwidth edges on each side of the inter RF bandwidth gap.
The above cumulative sum of the operating band unwanted emissions limits should be considered for FR2 BS capable of multi-band operation.

2.6	Transmitter intermodulation
For FR1 BS capable of multiband operation, the general transmitter intermodulation requirement applies relative to the RF bandwidth edges of each operating band. In case the inter RF bandwidth gap is less than 3*BWChannel (where BWChannel is the minimal BS channel bandwidth of the band), the requirement in the gap applies only for interfering signal offsets where the interfering signal falls completely within the inter RF bandwidth gap.
The above provision of general transmitter intermodulation requirement should be considered for FR2 BS capable of multi-band operation.

2.7	In-band selectivity and blocking
For a multi-band receiver capable of operating in band X and Y, the band Y in-band blocking range is excluded from the band X out-of-band blocking requirement and vice versa. For this joint exclusion area, the in-band blocking requirement would apply instead. However, the in-band blocking requirement is modified for multi-band capable BS to ensure that the blocking probability for each band is kept to a reasonably low level and does not increase proportionally with the added frequency range with multiple bands. The allowed degradation is reduced from 6 dB to 1.4 dB, which has been determined through analysis of blocking probabilities.
The above exclusion and provision of in-band selectivity and blocking requirements should be considered for FR2 BS capable of multi-band operation.

2.8	Out-of-band blocking
For FR1 multi-band BS with a multi-band capable receiver in band X and Y, the in-band blocking range of band Y should be excluded from the band X out-of-band blocking requirement and vice versa. This is as in figure 2-3. Note that the in-band requirements would still be applicable for both band X and Y.



Figure 2-3: Multi-band BS out-of-band blocking requirement based on joint exclusion areas
The above exclusion of out-of-band blocking requirement should be considered for FR2 BS capable of multi-band operation.

2.9	Receiver spurious emissions
For FR1 BS capable of multi-band operation, the frequency range for receiver spurious emission is defined from 30MHz to the 5th harmonic of the upper frequency edge of all UL operating bands. The frequency ranges from ΔfOBUE below the lowest frequency of the BS transmitter operating band to ΔfOBUE above the highest frequency of the BS transmitter operating band of all supported operating bands are excluded from the requirement.
The above exclusion of receiver spurious emissions requirements should be considered for FR2 BS capable of multi-band operation.

2.10	Receiver intermodulation
For FR1 BS supporting operation in multiple operating bands, the general receiver intermodulation requirement applies inside any Inter RF Bandwidth gap, in case the gap size is at least twice as wide as the NR interfering signal centre frequency offset from the Base Station RF Bandwidth edge.
The above provision of general receiver intermodulation requirement should be considered for FR2 BS capable of multi-band operation.

3.	Conclusion
This contribution has provided proposals on the topics that have been investigated for FR1 multi-band BS methods and exceptions, and hence should be included for investigation of FR2 multi-band BS. The proposals are summarized as follows:
1) The additional declarations should be considered. Moreover, other additional declarations related to beamforming (which is an essential feature in FR2) should be considered.
2) The applicability of multi-band requirements should be considered. Moreover, the applicability of multi-band requirements in the case where bands are mapped on separate sub-arrays of the antenna system should be considered.
3) The applicability of the Tx OFF power should be considered.
4) The exclusion of transmitter spurious emission requirements should be considered.
5) The cumulative sum of the operating band unwanted emissions limits should be considered.
6) The provision of general transmitter intermodulation requirement should be considered.
7) The exclusion and provision of in-band selectivity and blocking requirements should be considered.
8) The exclusion of out-of-band blocking requirement should be considered.
9) The exclusion of receiver spurious emissions requirements should be considered.
10) The provision of general receiver intermodulation requirement should be considered.
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