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1. Introduction
In RAN4#104-bis-e, WF[1] on definition of FR2-1 multi-band BS and WF[2] on requirements of FR2-1 multi-band BS were agreed. Some open issues about requirement for FR2-1 multi-band RIB in agreed WF [3] in RAN4#104-e meeting need further discussion.
In this meeting, this contribution provides our further consideration on requirements for FR2-1 multi-band RIB.
2. Discussion
In WF [1, 2], we have the following agreements:
	Agreement:
· To reuse the current FR1 definition of multi-band RIB for FR2.
· Existing definitions of Inter RF Bandwidth gap and Base Station RF Bandwidth for multi-band operation can be reused for FR2 multi-band operation.
· The existing method for requirement for FR1 multi-band operation can be reused for that for FR2 multi-band operation.
· The FR1 exceptions for spurious emissions, RX spurious emissions and out of band blocking could be applied in FR2-1, as well as all other multi-band considerations made for FR1 for transmit ON/OFF power, operating band unwanted emissions, transmitter/receiver intermodulation, in-band selectivity and blocking.


Below, we analyse the details of requirements for FR2-1 multi-band RIB based on above agreement.
OTA transmitter OFF power
The specific addition to OTA transmitter OFF power for multi-band RIB in sub-clause 9.5.2.1 general of TS 38.104 is shown as below:
	For multi-band RIBs and single band RIBs supporting transmission in multiple bands, the requirement is only applicable during the transmitter OFF period in all supported operating bands.


Referring to method for FR1 multi-band RIB, we need to add specific addition for FR2-1 multi-band RIB. Because above specific addition is defined in general section, which is applicable for FR1 and FR2. So there is no need to add specific addition for FR2-1 multi-band RIB. 
Observation 1: No need to add specific addition for FR2-1 multi-band RIB.

OTA Adjacent Channel Leakage Power Ratio (ACLR)
The specific addition to OTA ACLR for FR1 multi-band RIB in sub-clause 9.7.3.2 of TS 38.104 is shown as below:
	For a multi-band RIB, the ACLR requirement in clause 6.6.3.2 shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 6.6.3.2-2a, while the CACLR requirement in clause 6.6.3.2 shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 6.6.3.2-3.


Referring to method for FR1 multi-band RIB, and the requirements for multi-band RIB are same as that for non-contiguous spectrum. Where, Wgap for non-contiguous spectrum is sub-block gap size, while Wgap for multi-band RIB is Inter RF Bandwidth gap size, and BS adjacent channel centre frequency offset for non-contiguous spectrum is below or above the sub-block edge (inside the gap), while BS adjacent channel centre frequency offset for multi-band RIB is below or above the Base Station RF Bandwidth edge (inside the gap).
When it comes to FR2-1 multi-band RIB, we need to add specific addition for FR2-1 multi-band RIB in sub-clause 9.7.3.3 as below: 
For a multi-band RIB, the ACLR requirement in clause 9.7.3.3 shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 9.7.3.3-3, while the CACLR requirement in clause 9.7.3.3 shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 9.7.3.3-4. 
At same time, we need to add Wgap with “Inter RF Bandwidth gap size” and BS adjacent channel centre frequency offset with “Base Station RF Bandwidth edge” for FR2-1 multi-band RIB in Tables 9.7.3.3-3 and 9.7.3.3-4. 
Observation 2: Need to add specific addition for FR2-1 multi-band RIB in sub-clause 9.7.3.3 as below: 
For a multi-band RIB, the ACLR requirement in clause 9.7.3.3 shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 9.7.3.3-3, while the CACLR requirement in clause 9.7.3.3 shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 9.7.3.3-4. 
Observation 3: Need to add Wgap with “Inter RF Bandwidth gap size” and BS adjacent channel centre frequency offset with “Base Station RF Bandwidth edge” for FR2-1 multi-band RIB in Tables 9.7.3.3-3 and 9.7.3.3-4.

OTA operating band unwanted emissions
The specific addition to OTA OBUE for FR1 multi-band RIB in sub-clause 9.7.4.2 of TS 38.104 is shown as below:
	For a multi-band RIB, the requirements shall apply inside any Inter RF Bandwidth gap for the frequency ranges defined in clause 6.6.4.1.


The specific addition to OTA OBUE for FR1 multi-band RIB is referring to specific addition to OBUE for FR1 multi-band connector, which is copied as below: 
	For a multi-band connector inside any Inter RF Bandwidth gaps with Wgap < 2*ΔfOBUE, a combined basic limit shall be applied which is the cumulative sum of the basic limits specified at the Base Station RF Bandwidth edges on each side of the Inter RF Bandwidth gap. The basic limit for Base Station RF Bandwidth edge is specified in clauses 6.6.4.2.1 to 6.6.4.2.4 below, where in this case:
-	f is the separation between the Base Station RF Bandwidth edge frequency and the nominal -3 dB point of the measuring filter closest to the Base Station RF Bandwidth edge.
-	f_offset is the separation between the Base Station RF Bandwidth edge frequency and the centre of the measuring filter.
-	f_offsetmax is equal to the Inter RF Bandwidth gap minus half of the bandwidth of the measuring filter.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.


Referring to method for FR1 multi-band connector, the requirement is no need to be changed, and only need to add above specific addition.
When it comes to FR2-1 multi-band RIB, we need to add specific addition for FR2-1 multi-band RIB in sub-clause 9.7.4.3.1 as below: 
For a multi-band RIB inside any Inter RF Bandwidth gaps with Wgap < 2*ΔfOBUE, a combined basic limit shall be applied which is the cumulative sum of the basic limits specified at the Base Station RF Bandwidth edges on each side of the Inter RF Bandwidth gap. The basic limit for Base Station RF Bandwidth edge is specified in clauses 9.7.4.3.2 to 9.7.4.3.3 below, where in this case:
-	f is the separation between the Base Station RF Bandwidth edge frequency and the nominal -3 dB point of the measuring filter closest to the Base Station RF Bandwidth edge.
-	f_offset is the separation between the Base Station RF Bandwidth edge frequency and the centre of the measuring filter.
-	f_offsetmax is equal to the Inter RF Bandwidth gap minus half of the bandwidth of the measuring filter.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
Observation 4: Need to add specific addition for FR2-1 multi-band RIB in sub-clause 9.7.4.3.1 as below: 
For a multi-band RIB inside any Inter RF Bandwidth gaps with Wgap < 2*ΔfOBUE, a combined basic limit shall be applied which is the cumulative sum of the basic limits specified at the Base Station RF Bandwidth edges on each side of the Inter RF Bandwidth gap. The basic limit for Base Station RF Bandwidth edge is specified in clauses 9.7.4.3.2 to 9.7.4.3.3 below, where in this case:
-	f is the separation between the Base Station RF Bandwidth edge frequency and the nominal -3 dB point of the measuring filter closest to the Base Station RF Bandwidth edge.
-	f_offset is the separation between the Base Station RF Bandwidth edge frequency and the centre of the measuring filter.
-	f_offsetmax is equal to the Inter RF Bandwidth gap minus half of the bandwidth of the measuring filter.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

OTA transmitter spurious emissions
The specific exclusion to OTA spurious for FR1 multi-band RIB in sub-clause 9.7.5.2.1 of TS 38.104 is shown as below:
	For multi-band RIB each supported operating band and ΔfOBUE MHz around each band are excluded from the OTA transmitter spurious emissions requirements.


Referring to method for FR1 multi-band RIB, the requirement is no need to be changed, and only need to add above specific exclusion.
When it comes to FR2-1 multi-band RIB, we need to add specific exclusion for FR2-1 multi-band RIB in sub-clause 9.7.5.3.1 as below: 
For multi-band RIB each supported operating band and ΔfOBUE MHz around each band are excluded from the OTA transmitter spurious emissions requirements.
Observation 5: Need to add specific exclusion for FR2-1 multi-band RIB in sub-clause 9.7.5.3.1 as below: 
For multi-band RIB each supported operating band and ΔfOBUE MHz around each band are excluded from the OTA transmitter spurious emissions requirements.

OTA adjacent channel selectivity
The specific addition to OTA ACS for FR1 multi-band RIB in sub-clause 10.5.1.2 of TS 38.104 is shown as below:
	For multi-band RIBs, the OTA ACS requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as the NR interfering signal in table 10.5.1.2-2. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.


Referring to method for FR1 multi-band RIB, the requirement is no need to be changed, and only need to add above specific addition.
When it comes to FR2-1 multi-band RIB, we need to add specific addition for FR2-1 multi-band RIB in sub-clause 10.5.1.3 as below: 
For multi-band RIBs, the OTA ACS requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as the NR interfering signal in table 10.5.1.3-2. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.
At same time, we need to add Interfering signal centre frequency offset with “Base Station RF Bandwidth edge” for FR2-1 multi-band RIB in table 10.5.1.3-2. But we observed this addition existed.
Observation 6: Need to add specific addition for FR2-1 multi-band RIB in sub-clause 10.5.1.3 as below: 
For multi-band RIBs, the OTA ACS requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as the NR interfering signal in table 10.5.1.3-2. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.

OTA in-band blocking
The specific addition to OTA in-band blocking for FR1 multi-band RIB in sub-clause 10.5.2.2 of TS 38.104 is shown as below:
	For multi-band RIBs, the OTA in-band blocking requirements apply in the in-band blocking frequency ranges for each supported operating band. The requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as twice the interfering signal minimum offset in tables 10.5.2.2-1 and 10.5.2.2-3.


Referring to method for FR1 multi-band RIB, the requirement is no need to be changed, and only need to add above specific addition.
When it comes to FR2-1 multi-band RIB, we need to add specific addition for FR2-1 multi-band RIB in sub-clause 10.5.2.3 as below: 
For multi-band RIBs, the OTA in-band blocking requirements apply in the in-band blocking frequency ranges for each supported operating band. The requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as twice the interfering signal minimum offset in table 10.5.2.3-1.
Observation 7: Need to add specific addition for FR2-1 multi-band RIB in sub-clause 10.5.2.3 as below: 
For multi-band RIBs, the OTA in-band blocking requirements apply in the in-band blocking frequency ranges for each supported operating band. The requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as twice the interfering signal minimum offset in table 10.5.2.3-1.

OTA out-of-band blocking
The specific exclusion to OTA out-of-band blocking for FR1 multi-band RIB in sub-clause 10.6.2.1 of TS 38.104 is shown as below:
	For a multi-band RIB, the OTA out-of-band requirement shall apply for each supported operating band, with the exception that the in-band blocking frequency ranges of all supported operating bands according to clause 7.4.2.2 shall be excluded from the OTA out‑of‑band blocking requirement.


Referring to method for FR1 multi-band RIB, the requirement is no need to be changed, and only need to add above specific exclusion.
When it comes to FR2-1 multi-band RIB, we need to add specific exclusion for FR2-1 multi-band RIB in sub-clause 10.6.3.1 as below: 
For a multi-band RIB, the OTA out-of-band requirement shall apply for each supported operating band, with the exception that the in-band blocking frequency ranges of all supported operating bands according to clause 10.5.2.3 shall be excluded from the OTA out‑of‑band blocking requirement.
Observation 8: Need to add specific exclusion for FR2-1 multi-band RIB in sub-clause 10.6.3.1 as below: 
For a multi-band RIB, the OTA out-of-band requirement shall apply for each supported operating band, with the exception that the in-band blocking frequency ranges of all supported operating bands according to clause 10.5.2.3 shall be excluded from the OTA out‑of‑band blocking requirement.

OTA receiver spurious emissions
The specific exclusion to OTA receiver spurious emissions for FR1 multi-band RIB in sub-clause 10.7.2 of TS 38.104 is shown as below:
	For RX only multi-band RIB, the OTA RX spurious emissions requirements are subject to exclusion zones in each supported operating band.


Referring to method for FR1 multi-band RIB, the requirement is no need to be changed, and only need to add above specific exclusion.
When it comes to FR2-1 multi-band RIB, we need to add specific exclusion for FR2-1 multi-band RIB in sub-clause 10.7.3 as below: 
For RX only multi-band RIB, the OTA RX spurious emissions requirements are subject to exclusion zones in each supported operating band.
Observation 9: Need to add specific exclusion for FR2-1 multi-band RIB in sub-clause 10.7.3 as below: 
For RX only multi-band RIB, the OTA RX spurious emissions requirements are subject to exclusion zones in each supported operating band.

OTA receiver intermodulation
The specific addition to OTA receiver intermodulation for FR1 multi-band RIB in sub-clause 10.8.2 of TS 38.104 is shown as below:
	For multi-band RIBs, the intermodulation requirement shall apply in addition 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.


Referring to method for FR1 multi-band RIB, the requirement is no need to be changed, and only need to add above specific addition.
When it comes to FR2-1 multi-band RIB, we need to add specific addition for FR2-1 multi-band RIB in sub-clause 10.8.3 as below: 
For multi-band RIBs, the intermodulation requirement shall apply in addition 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 in Table 10.8.3-2.
Observation 10: Need to add specific addition for FR2-1 multi-band RIB in sub-clause 10.8.3 as below: 
For multi-band RIBs, the intermodulation requirement shall apply in addition 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 in Table 10.8.3-2.

3. Conclusion
This contribution provides our general consideration on requirements for FR2-1 multi-band RIB. The following observations are concluded as follows:
Observation 1: No need to add specific addition for FR2-1 multi-band RIB.
Observation 2: Need to add specific addition for FR2-1 multi-band RIB in sub-clause 9.7.3.3 as below: 
For a multi-band RIB, the ACLR requirement in clause 9.7.3.3 shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 9.7.3.3-3, while the CACLR requirement in clause 9.7.3.3 shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 9.7.3.3-4. 
Observation 3: Need to add Wgap with “Inter RF Bandwidth gap size” and BS adjacent channel centre frequency offset with “Base Station RF Bandwidth edge” for FR2-1 multi-band RIB in Tables 9.7.3.3-3 and 9.7.3.3-4.
Observation 4: Need to add specific addition for FR2-1 multi-band RIB in sub-clause 9.7.4.3.1 as below: 
For a multi-band RIB inside any Inter RF Bandwidth gaps with Wgap < 2*ΔfOBUE, a combined basic limit shall be applied which is the cumulative sum of the basic limits specified at the Base Station RF Bandwidth edges on each side of the Inter RF Bandwidth gap. The basic limit for Base Station RF Bandwidth edge is specified in clauses 9.7.4.3.2 to 9.7.4.3.3 below, where in this case:
-	f is the separation between the Base Station RF Bandwidth edge frequency and the nominal -3 dB point of the measuring filter closest to the Base Station RF Bandwidth edge.
-	f_offset is the separation between the Base Station RF Bandwidth edge frequency and the centre of the measuring filter.
-	f_offsetmax is equal to the Inter RF Bandwidth gap minus half of the bandwidth of the measuring filter.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
Observation 5: Need to add specific exclusion for FR2-1 multi-band RIB in sub-clause 9.7.5.3.1 as below: 
For multi-band RIB each supported operating band and ΔfOBUE MHz around each band are excluded from the OTA transmitter spurious emissions requirements.
Observation 6: Need to add specific addition for FR2-1 multi-band RIB in sub-clause 10.5.1.3 as below: 
For multi-band RIBs, the OTA ACS requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as the NR interfering signal in table 10.5.1.3-2. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.
Observation 7: Need to add specific addition for FR2-1 multi-band RIB in sub-clause 10.5.2.3 as below: 
For multi-band RIBs, the OTA in-band blocking requirements apply in the in-band blocking frequency ranges for each supported operating band. The requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as twice the interfering signal minimum offset in table 10.5.2.3-1.
Observation 8: Need to add specific exclusion for FR2-1 multi-band RIB in sub-clause 10.6.3.1 as below: 
For a multi-band RIB, the OTA out-of-band requirement shall apply for each supported operating band, with the exception that the in-band blocking frequency ranges of all supported operating bands according to clause 10.5.2.3 shall be excluded from the OTA out‑of‑band blocking requirement.
Observation 9: Need to add specific exclusion for FR2-1 multi-band RIB in sub-clause 10.7.3 as below: 
For RX only multi-band RIB, the OTA RX spurious emissions requirements are subject to exclusion zones in each supported operating band.
Observation 10: Need to add specific addition for FR2-1 multi-band RIB in sub-clause 10.8.3 as below: 
For multi-band RIBs, the intermodulation requirement shall apply in addition 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 in Table 10.8.3-2.
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