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1 Introduction
This is a discussion paper to handle the open issue from RAN2#116-Bis meeting, regarding the support of case 4 which is the network controlled/RRC based signaling for pre-configured measurement gap, in addition to the support of pre-configured gap under CA based on BWP switching on a single CC.   

Company input on the following Open Issues 

- P1-1: Discuss support of case 4 where NW signals the pre-configured gap and BWP status via RRC, then UE follows BWP status to activates/deactivates gap upon BWP switching

- P1-2: Support pre-configured MG under CA based on BWP switching on a single CC
2 Discussion
2.1 Case-4: Network Controlled Activation/Deactivation 
It was already agreed to support Case-5 approach for activation/deactivation, where UE follows implicit pre-determined rules to activate/deactivate the gap upon BWP switch. However, this method of activation/deactivation is not enough to address all possible configuration scenarios and future requirements that will rise when new features are incorporated into the specification. 
One scenario that cannot be addressed by implicit rules for pre-configured gap activation/deactivation is the configuration of the PRS measurements, where gap is mandatory to be configured, irrespective of the of the implicit rule outcome for a given BWP. Since the PRS measurement is triggered by the LPP server, i.e., gNB may not be aware of initiation of the PRS measurement at the UE, and hence gNB may not be aware of the need for gap by the UE to perform the PRS measurement (figure 2-1). Even, if we assumed that LPP server will inform the gNB about the PRS session, new requirements need to be defined to ensure UE and gNB are in-sync about the exact timing when the pre-configured gap is activated, otherwise a time misalignment between UE and gNB is incurred. 
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Figure 2‑1: Pre-configured gap is activated implicitly upon PRS measurement configuration
An option to address this issue, is for the UE to use the legacy approach to inform network about the need of a gap for PRS measurement (LocationMeasurementIndication) or LPP can inform gNB about the need for a gap for PRS measurement, subsequently, gNB will de-configuring the pre-configured gap and replace it with a legacy gap (figure 2-2), therefore defying the pre-configured gap feature benefits. 
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Figure 2‑2: Pre-configured gap is replaced by legacy gap
An optimum approach, upon network awareness of the gap need is to use the RRC based signaling to activate the pre-configured gap if it was already de-active due implicit rules, i.e., RRC based signaling will override the implicit rules (figure 2-3).  
Proposal 1: 
Network controlled/RRC based signaling to activate/deactivate gap, to be adopted as a mechanism to override the implicit rules.  
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Figure 2‑3: Using RRC based gap activation to override the implicit rules
2.2 Support of Pre-Configured Gap under CA for a single CC
Supporting Pre-configured gap in CA, can results in 2 different scenarios with different requirements that need to be accounted for:
· Scenario#1 BWP switch on a single CC: 

The activation/deactivation delay requirement of the pre-configured gap, upon BWP switch is being specified in RAN4. In addition, for this scenario, the same UE behavior is expected, i.e., same implicit rules are still applicable as when no CA is configured. 
· Scenario#2 BWP switch on multiple CCs:

Our understanding, RAN4 has not defined the activation/de-activation delay requirement for pre-configured gap, upon for the BWP switches that occur simultaneously on multiple CCs, nor the UE expected behavior when applying the implicit rules has been discussed.

Based on this given, is RAN2 willing to put restriction on the network to prohibit scnerio#2 occurrence? If yes, what would be the expected UE behavior when network violates this restriction?
Since the support of the pre-configured gap during CA raises many questions that were never discussed in previous meeting, and given the short time left before the freeze of Rel.17, we don’t see the need to support pre-configured gap feature during CA. 
Proposal 2: 
RAN2 to agree not to support pre-configured gap feature in CA mode.

As a suggestion, in case SCell addition was configured while pre-configured gap is configured, UE can explicitly release the pre-configured gap configuration. 
Proposal 3: 
RAN2 to discuss expected UE/NW behavior upon SCell addition when pre-configured gap is configured.

Proposal 3a: UE to implicitly releases the pre-configured gap configuration upon SCell addition.

3 Conclusion

Summary of the suggested proposals to be agreed on: 
Proposal 1: 
Network controlled/RRC based signaling to activate/deactivate gap, to be adopted as a mechanism to override the implicit rules.  

Proposal 2: 
RAN2 to agree not to support pre-configured gap feature in CA mode.

Proposal 3: 
RAN2 to discuss expected UE/NW behavior upon SCell addition when pre-configured gap is configured.

Proposal 3a: UE to implicitly releases the pre-configured gap configuration upon SCell addition.
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