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1. Introduction
At the last RAN4 #94-e meeting, FR2 inter-band CA requirement was discussed and WF was agreed [1]. In this contribution, we propose our views on each remaining issue.
2. Discussion
2.1. CSSF requirement
According to the WF, following aspects firstly should be clarified.
· Total searcher number
· Total band number in FR2
· How to share searcher among these carriers
Since the target scenario of FR2 inter-band CA in Rel-16 is 2 bands, i.e. 28GHz + 39GHz, total band number in FR2 is obviously two.
Proposal 1: RAN4 shall focus on the scenario which the total band number in FR2 is two in Rel-16.
If the total band number in FR2 is two, the same logic used for specifying CSSF requirement for FR1 + FR2 inter-band CA can be reused. Therefore total searcher number is at least two and one searcher is occupied the carrier which PCC belongs to, another searcher is shared to measure SCC where neighbour cell measurement is required and SCC where neighbour cell measurement is not required as a same manner of FR1 + FR2 inter-band CA.
Observation 1: Total searcher number is at least two.
Observation 2: One searcher is occupied the carrier which PCC belongs to, another searcher is shared to measure SCC where neighbour cell measurement is required and SCC where neighbour cell measurement is not required as a same manner of FR1 + FR2 inter-band CA.
Based on these observation, we propose the CSSF requirement as the table below.
Proposal 2: CSSF for FR2 inter-band CA shall be defined as follows
	Scenario
	CSSFoutside_gap,i FR2 PCC (in SA or NE-DC mode) or PSCC (in EN-DC mode)
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required Note 2
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	FR2 inter-band CA
	1
	2
	2×(Number of configured SCell(s)-1)


2.2. Interruption requirements
The remaining issue for interruption requirements is whether the existing interruption requirements for CA can be applied for FR2 inter-band CA scenario. As mentioned in Observation 2, since we assumes the total searcher number is at least two, RF chains for different FR2 bands shall be separated. Therefore the existing interruption requirements CA shall be applied for FR2 inter-band CA.
Proposal 3: The existing interruption requirements for CA shall be applied for FR2 inter-band CA scenario.
2.3. Beam management requirement
Currently we have 4 options as follows:· Option 1: Rel-15 beam management requirement for FR1+FR2 CA shall be reused for FR2 inter-band CA scenario as is.
· Option 2: UE should be configured with beam management resources on one cell in each band for which it is using independent beams. 
· Option 3: RAN4 to use SCell beam management requirements as being defined in eMIMO WID as baseline.
· Option 4: Other

Option 3 mentions to refer eMIMO WID as baseline but topics included in eMIMO WID for RRM requirements are L1-SINR, SCell BFR, and DL/UL beam indication with reduced latency and overhead. These topics are not directly related to the beam management requirements for FR2 inter-band CA.
Observation 3: Topics included in eMIMO WID for RRM requirements are not directly related to the beam management requirements for FR2 inter-band CA.
If UE can have independent beams, the beam management requirement can be same as that of FR1 + FR2 inter-band CA because RF chain is separated. Since Option 2 assumes that UE has independent beam, it just mentions how to configure the beam management resource. Therefore, the requirement shall be defined by combining Option 1 and Option 2.
Proposal 4: Rel-15 beam management requirement for FR1+FR2 CA shall be reused for FR2 inter-band CA scenario. If UE has independent beam, beam management resources on one cell in each band shall be configured.
2.4. Scheduling restriction requirement for UE using independent beam
The WF of this topic is as follows:· There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band if same numerologies are used.
· FFS whether there are scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band if different numerologies are used.
· Whether to introduce the scheduling availability requirements for FR2 inter-band CA scenario
· Option 1: Yes, to clarify there is no scheduling restriction.
· Option 2: Yes, to clarify there is scheduling restriction among different FR2 bands.
· Option 3: No

The 2nd bullet describes that different numerology case is FFS. However the difference of numerology between two bands should be not related to the scheduling restriction in this case because the situation is same as FR1 + FR2 inter-band CA. Therefore, there are no scheduling restriction even if different numerology is used in each band.
Proposal 5: There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band if different numerologies are used.
From the RAN4 spec point of view, the scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction.
Proposal 6: The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
2.5. Scheduling restriction requirement for UE using common beam
The WF of this topic is as follows:· FFS whether there are scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band.
· Whether to introduce the scheduling availability requirements for FR2 inter-band CA scenario
· Option 1: Yes, to clarify there is no scheduling restriction.
· Option 2: Yes, to clarify there is scheduling restriction among different FR2 bands.
· Option 3: No

On the contrary, there shall be scheduling restriction if UE uses common beam because generally BS spatial filter for each band does not always satisfy QCL type D requirement. In such a case, one FR2 band cannot be scheduled at all when the UE performs another FR2 band measurement.
Proposal 7: The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is scheduling restriction if UE uses common beam.
2.6. Measurement restriction requirement for UE using common beam
The WF of this topic is as follows:· Whether there are measurement restrictions for UE performing RLM/BFD/CBD/L1-RSRP measurements on different FR2 bands.
· Option 1: Yes
· The measurement restriction requirements due to RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands need to be introduced for FR2 inter-band CA
· Option 2: No

As same as previous section, there should be the measurement restriction if UE uses common beam due to the beam restriction. However in specific case, this restriction can be avoided. The measurement restriction due to common beam comes from that UE cannot use appropriate Rx beam to receive measurement RS. Therefore, if following conditions are satisfied, the UE can measure both FR2 bands even if common beam is used.
· Transmission points of each FR2 band are co-located.
· FFS whether QCL type D between measurement resources of each band is needed.
· Time domain allocation of each measurement RS is partially or fully overlapped as RLM-RS.
Proposal 8: The measurement restriction requirements due to RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands need to be introduced for FR2 inter-band CA if UE uses common beam.
Proposal 9: There are no measurement restriction if following conditions are satisfied:
· Transmission points of each FR2 band are co-located.
· FFS whether QCL type D between measurement resources of each band is needed.
· Time domain allocation of each measurement RS is partially or fully overlapped as RLM-RS.
2.7. SCell activation delay requirements
The WF of this topic is as follows:· SCell activation delay requirements in the following cases need to be clarified for FR2 inter-band CA
· Case 1: SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band
· Case 2: SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2
· For case 1, whether the existing SCell activation delay requirements in case of “SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band” can be reused for FR2 inter-band CA
· Option 1: Yes.
· Option 2: No.
· For case 2, whether the existing SCell activation delay requirements in case of  “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” can be reused for FR2 inter-band CA
· Option 1: Yes.
· Option 2: No. 
· The timeline for L1-RSRP measurement on multiple bands needs FFS for multiple unknown cells.

Both Case 1 and 2, the existing SCell activation delay requirements can be applicable. Through this contribution, we assumes UE has at least two searcher and two RF chain. In that case, the SCell activation delay of one band is not related to another band.
Proposal 10: Both Case 1 and 2, the existing SCell activation delay requirements can be applicable.
3. Conclusion
In this contribution, we proposed our views on inter-band CA requirement for FR2 UE measurement capability of independent Rx beam and/or common beam.

Proposal 1: RAN4 shall focus on the scenario which the total band number in FR2 is two in Rel-16.
Observation 1: Total searcher number is at least two.
Observation 2: One searcher is occupied the carrier which PCC belongs to, another searcher is shared to measure SCC where neighbour cell measurement is required and SCC where neighbour cell measurement is not required as a same manner of FR1 + FR2 inter-band CA.
Proposal 2: CSSF for FR2 inter-band CA shall be defined as follows
	Scenario
	CSSFoutside_gap,i FR2 PCC (in SA or NE-DC mode) or PSCC (in EN-DC mode)
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required Note 2
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	FR2 inter-band CA
	1
	2
	2×(Number of configured SCell(s)-1)



Proposal 3: The existing interruption requirements for CA shall be applied for FR2 inter-band CA scenario.
Observation 3: Topics included in eMIMO WID for RRM requirements are not directly related to the beam management requirements for FR2 inter-band CA.
Proposal 4: Rel-15 beam management requirement for FR1+FR2 CA shall be reused for FR2 inter-band CA scenario. If UE has independent beam, beam management resources on one cell in each band shall be configured.
Proposal 5: There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band if different numerologies are used.
Proposal 6: The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
Proposal 7: The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is scheduling restriction if UE uses common beam.
Proposal 8: The measurement restriction requirements due to RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands need to be introduced for FR2 inter-band CA if UE uses common beam.
Proposal 9: There are no measurement restriction if following conditions are satisfied:
· Transmission points of each FR2 band are co-located.
· FFS whether QCL type D between measurement resources of each band is needed.
· Time domain allocation of each measurement RS is partially or fully overlapped as RLM-RS.
Proposal 10: Both Case 1 and 2, the existing SCell activation delay requirements can be applicable.
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