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Introduction
In RAN4#94e, two separate email discussions took place related to FR2 interbaand operation. Firstly, there was discussion under email thread #61 on RRM for inter-band CA in FR2, and secondly under the release 16 enhancements work item (topic 4) which covers Inter-band CA requirements for FR2 UE measurement capability of independent Rx beam and/or common beam (8.15.1.10). The corresponding summaries of email discussions are
	Email thread#61
Issue 1-1: MRTD value

There is no concrete agreement on MRTD value for FR2 inter-band CA. It turns out that MRTD discuss is extended into different deployment scenarios, e.g. collocated and non-collocated, and different beam management schemes, e.g. common and independent beam management. Companies have different views if and how MRTD is relevant to the different deployment scenarios and different beam management schemes. At the same time, some companies indicate that common and independent beam management is still an ongoing topic. MRTD related impact should be revisited later.  

With this, it is recommended to continue MRTD discussion in the next meeting. 

Issue 1-2: Interruption and scheduling restriction for UE not supporting simultaneous Tx/Rx for inter-band CA

The following proposal on scheduling restriction is agreeable and can be captured in chairman’s notes as an agreement.

Agreement: If the DL symbols are SSB symbols or CSI-RS symbols or RSSI symbols for mobility measurement, the R15 FR2 scheduling restriction requirement shall apply, and those DL symbols shall be prioritized than the UL transmission to serving cell.




	Agreements on cell detection/measurement requirement
There is no impact on idle/inactive mode requirement. Rel-15 Cell detection/measurement requirement shall be reused for FR2 inter-band CA.
Agreements on the scaling factor CSSFoutside_gap
The scaling factor CSSFoutside_gap shall be defined for FR2 inter-band CA. The values of CSSFoutside_gap need to be defined for the following types of CCs :
FR2 PSCC in EN-DC mode or FR2 PCC in SA/NE-DC mode
FR2 SCC where neighbour cell measurement is required
FR2 SCC where neighbour cell measurement is not required
Companies are encouraged to provide the analysis on the principles on how to define the values of CSSFoutside_gap and clarify the following aspects:
Total searcher number
Total band number in FR2
How to share searcher among these carriers
Two options are provided as starting point:
Option 1:
	Scenario
	CSSFoutside_gap,i for 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
	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)


Option 2:
	Scenario
	CSSFoutside_gap,i for 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
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

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



Agreements on interruption requirements
The existing interruption requirements for CA can also be applied for FR2 inter-band CA scenario
Agreement on beam management requirement
Beam management requirements for FR2 inter-band CA scenario:
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. RAN4 to use SCell beam management requirements as being defined in eMIMO WID as baseline.
Agreements on scheduling restriction requirement
Scheduling restriction requirement for UE supporting independent beam
Whether there are scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band.
Option 1: Yes
Option 2: No
Whether to introduce the scheduling restriction 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
Scheduling restriction requirement for UE supporting common beam
Whether there are scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band.
Option 1: Yes
Option 2: No
Whether to introduce the scheduling restriction 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
Agreement on measurement restriction requirements
Measurement restriction requirement for UE supporting common beam
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
Agreement on SCell activation delay requirements
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.




Discussion
One common theme of the RRM discussions is that they are taking place in parallel to RF discussion; to address some of the aspects it would be important to understand better the RF architectures which are considered as a baseline when developing requirements. For example, interband CA is considered either in a similar way to intraband FR2 requirements (such as may occur when considering a common antenna/RF chain receiving multiple bands) or as an independent requirement (such as would occur if considering independent antenna/RF chain). In RAN4#94e different candidate options such as 28GHz+28GHz, 39GHz+39GHz and 28GHz+39GHz were discussed.
Another discussion is on the capabilities for common and independent beam. An underlying assumption is that there will be two types of UEs and hence different UE capabilities – UEs that support common beams and UEs that support independent beams. Obviously a common beam UE is more limited in terms of the scenarios and deployments supported; if a particular scenario or deployment demands independent beams to work, then the only option for UEs with common beams is not to configure them when this scenario is used in inter-band FR2 CA. However, in the discussion of requirements the starting point of the discussion should be what is needed for the system to work, rather than what can a particular UE implementation support.
In table 1, we provide some high level analysis for the different open issues
	MRTD
	Deployment related
	As concluded in RAN4#94e, this relates to deployments for FR2 interband CA.

	Interruption and scheduling restriction for UE not supporting simultaneous Tx/Rx for inter-band CA
	Agreed
	Agreement at RAN4#94e; DL symbols prioritised over transmissions.

	Idle/inactive mode
	Agreed
	Agreement at RAN4#94e; no impact to idle requirements

	Scaling factor CSSFoutside_gap
	Band combination related
	Baseband requirement but need to understand how many FR2 bands are supported in band combinations, and whether Scell management needs to be performed independently on different FR2 bands. Decide whether rel-16 requirements have applicability for 28+39GHz or are more general.

	Interruption requirements
	RF related
	Agreed at RAN4#94e to reuse existing requirements but need to understand in which band combinations different RF chains can be assumed to be applied for different bands

	Beam management requirement
	Deployment related
	Related to rel16 discussion on e-MIMO Scell beam management.

	Scheduling restrictions 
	Antenna / RF related
	For UEs with independent beams, need to understand what physical limitations could cause scheduling restrictions caused by L1 measurements on different FR2 bands. 
For UEs with common beams, need to understand if scheduling restriction approach will be similar to FR2 intraband CA ie QCL assumption


	Measurement restriction
	Antenna / RF related
	Applies to UEs with common beams

	Scell activation delay
	Antenna / RF related
	Three different candidate options are considered



Table 1 : Analysis of open issues for FR2 interband CA
To make better progress on these issues, several key areas should be better understood such as
· Which FR2 inter-band combination(s) are to be supported by release 16 RRM requirements?
· What are the QCL assumptions to be made for different FR2 inter-band combinations?
· Which FR2 inter-band combinations could feasibly be supported with common beam capable UEs, considering operator deployment plans?
· What are the detailed considerations of common RF components for UE supporting common beam (shared front end/RF receiver etc) and what are the detailed considerations for AGC, timing etc.
For this reason, better progress can be made on FR2 interband RRM requirements when discussing specific issues in detail. Hence we propose:
Proposal 1 : RRM requirements work for FR2 interband CA should be aligned with the deployments, scenarios, band combinations and RF architectures discussed for release 16 for FR2 interband CA in the RF session.
Proposal 2 : RRM requirements work for FR2 interband CA for common beam and independent beam UE should begin with understanding which scenarios can be supported with common beams and which will need independent beams The corresponding requirements for common and independent beams can then be derived.

Conclusions
In this contribution we analyse open issues from discussions in email thread #61 and #64 on FR2 interband CA RRM requirements. 
To make better progress on these issues, several key areas should be better understood such as
· Which FR2 inter-band comination(s) are to be supported by release 16 RRM requirements?
· What are the QCL assumptions to be made for different FR2 inter-band combinations?
· Which FR2 inter-band combinations could feasibly be supported with common beam, considering operator deployment plans?
· What are the detailed considerations of common RF components for UE supporting common beam (shared front end/RF receiver etc) and what are the detailed considerations for AGC, timing etc.
For this reason, better progress can be made on FR2 interband RRM requirements when discussing specific issues in detail. Hence we propose:
Proposal 1 : RRM requirements work for FR2 interband CA should be aligned with the deployments, scenarios, band combinations and RF architectures discussed for release 16 for FR2 interband CA in the RF session.
Proposal 2 : RRM requirements work for FR2 interband CA for common beam and independent beam UE should begin with understanding which scenarios can be supported with common beams and which will need independent beams The corresponding requirements for common and independent beams can then be derived.
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