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1.	Introduction
In RAN2#119bis meeting, the chair recommended, for the per-FR discussion [1], delegates to provide CRs/TPs for the next meeting where CRs will provides solutions as proposed in Alt 1.3, Alt 1.3 per BC, Alt 2, in addition, the support of DC is pending, as it depends on which solution will be agreed on. 

Way Forward
- 	Chair: Simplicity will be a decision criterion.
- 	Chair: at first agreed to go offline, which was reverted 
-	Chair: consider CRs/TPs for next meeting and finally decide then.  

Exclude Alt 1.1 for now. 
On the table: Alt 1.3, Alt 1.3 per BC, Alt 2 (add info, based on current config as today, FFS excl/incl DC)


Summary description for the proposed solutions:
· Solution 1.1: introduce a new “independentGapConfig“ capability that is defined per BC  no support
· Solution 1.3: UE indicates the maximum number of CCs where per-FR gap is feasible
· Solution 1.3-a: modified version of the solution 1.3 with the capability is provided at the BC level. 
· Solution 2: dedicated RRC signaling (similar to the NeedForGap feature) indicating the feasibility of the per-FR gap based on the current RRC configuration as illustrated in [2] & [3]. 
2.	Motive
The original assumption made when the per-FR-gaps feature was incorporated into the spec was based on the understanding that FR1 and FR2 have separate resources in the UE, hence this capability was defined per UE; However, this is no longer valid, as the UE implementation progressively became more efficient, where more reuse/sharing of hardware resources among different CCs/bands in CA implementation, especially when UE is operating in a high order CA combination where no additional hardware is available to perform the per FR gaps. 

As an example, the UE could support a high order CA in FR1(e.g., 5 bands with many MIMO layers). In this CA combination, the UE will have to perform gapless measurements in FR2 if it supports per-FR gaps. If the UE does not have the additional hardware resources to do this (spare RF chain, baseband processing capability) then it cannot do these gapless measurements, therefore it cannot support per-FR gaps for this given CA band combo and number of MIMO layers. having said that, we cannot always assume that the UE will be able to support per-FR gaps irrespective of the CA combos and other configuration.

Based on the definition in the current specification of this capability, if UE cannot support this feature on an extremely limited number of CA combos, UE cannot declare support of this capability, which makes the usage of this feature impractical. 


3.	Solutions Highlights 
Solution 1.3 
· Suggested Change: introduce a new capability (per UE) that provides the maximum number for the configured serving cells, beyond which network assumes that UE can’t support independent gap configurations for FR1 and FR2. 
· Pros: 
· It is a simple modification to the spec.
· with negligeable overhead signaling. 
· Cons: 
· This approach lacks the flexibility and granularity as it only considers one the constraint, the maximum number of CCs to determine if this capability can be supported or not. UE may be capable in some cases to support per-FR gap even with larger number of CCs, given some configurations are not applied (e.g., large number of DL MIMO layers), similarly UE may not be able to support the per-FR gap even when smaller number of CCs is configured if other configurations were applied. 
Solution 1.3a 
· Suggested Change: similar to the solution 1.3 however this new capability will be provided per BC. 
· Pros: 
· Provide a higher level of flexibility when reporting this capability. 
· Cons: 
· However it introduces a large overhead  
· Required continuous maintenance at the UE, as band/band combo addition/support to the spec is still ongoing.  
Solution 2 
· Suggested Change: introduce a new capability where UE indicates the support of the per-FR gap in a dynamic or semi-static approach (similar to the NeedForGap mechanism) based on the current RRC configuration (assessed by the UE).
· Pros: 
· This approach only introduces a small overhead signaling. 
· It does not limit the decision to support per-FR gap based on the number of CCs, instead other constraints can be considered by the UE (assessed by the UE), which makes this solution a forward compatible approach.
· Simpler from network perspective, as UE will explicitly provide its capability upon the change of the UE configuration (serving band combo and/or NR target band, etc…). 
· Cons: 
· ASN.1 changes are required as some new IEs will be added, in addition to some RRC procedural changes, however these changes are still backward compatible changes.
· Support this feature in DC will not be possible in this specification release, as it introduces complexity at the inter-node coordination that cannot be addressed in this release due to lack of time.  


As a summary, each solution has its pros and cons, mainly sacrificing the flexibility versus the overhead signaling and complexity and vice versa. Therefore we are suggesting a middle ground solution where both flexibility and small overhead signaling are achieved, without introducing complexity at neither the UE nor the network and DC can still be supported. 

Solution 1.3b 
· Suggested Change is derived from Solution 1.3, by introducing a new capability (per UE) where UE indicates the maximum number of CCs at which per FR gap capability is feasible. Three maximum numbers (N1 & N2 & N3) can be indicated independently, N1 is used to indicate the max number of CC on FR1, N2 is used to indicates the max number of CCs on FR2, and N3 is used to indicate the max number of CCs on FR1+FR2. The solution provides higher granularity and the flexibility without the trade off with the overhead signaling nor the complexity. 
· Pros: 
· From spec perspective it is a simple change, with negligeable overhead signaling.
· Provides more flexibility compared to having only one max number. 
· DC support is possible as legacy inter-node messaging to coordinate the per-FR configuration between MN and SN is still applicable. 
· Cons: 
· Introduce new ASN.1 IEs, in addition to some minor procedural changes. 

Proposal 1: RAN2 to agree on solution 1.3b, as it provides the necessary flexibility with the support of DC, and negligeable overhead signaling.
Proposal 2: RAN2 to agree on the proposed CRs ([4] and [5]) which are based on solution 1.3b.

4. 	Conclusion
The summary of the proposals of this contribution:
Proposal 1: RAN2 to agree on solution 1.3b, as it provides the necessary flexibility with the support of DC, and negligeable overhead signaling.
Proposal 2: RAN2 to agree on the proposed CRs ([4] and [5]) that are based on solution 1.3b.
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