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1	Introduction 
The Rel-16 FR2 RF work item includes the following scope related to non-simultaneous transmission for intra-band non-contiguous UL CA in FR2 [1]:

-	Phase 1: Study if both simultaneous UE transmission on aggregated UL carriers and non-simultaneous transmission on aggregated UL carriers with UE switching between two non-contiguous carriers could and should be specified. Study potential impacts of non-simultaneous transmission on RAN1 and/or RAN2 specifications
-	Phase 2: Define FR2 UE requirements for non-contiguous intra-band UL CA based on the outcome of the Phase 1 study
-	PCC with PRB allocation, SCC and other CCs without PRB allocation

The following agreements were reached during the RAN4 #92bis meeting [3]:

	Occupied bandwidth for CA
-	As described in [4], the requirement for occupied bandwidth for CA is:
-	For intra-band non-contiguous carrier aggregation, the OBW requirement is met when the ratio of the transmitted power in all sub-blocks of the uplink CA configuration to the total integrated power of the transmitted spectrum is greater than 99%.
-	This agreement is captured in a TP to TR38.831
Remaining issues with NC UL CA MPR
-	Emissions in the spurious domain shall be taken into account in the NC UL CA MPR requirement
-	Number of gaps between sub-blocks shall be at least 1
Non-simultaneous uplink in NC carriers (1)
-	Definitions
-	Simultaneous operation refers to active and allocated UL CCs in multiple non-contiguous sub-blocks
-	Non-simultaneous operation refers to active and allocated UL CCs in a single sub-block of contiguous carriers
-	Proposed mechanisms to enable non-simultaneous operation
-	Alt.1: apply the BWP switching framework
-	DCI-based, RRC-based, and timer-based scenarios are not precluded
-	Alt.2: apply the MAC CE based SCell activation framework
-	UL and DL are activated and deactivated together
-	Alt.3: apply the RRC based SCell configuration framework
-	Only Alt.3 is applicable to SA FR2+FR2 CA or NSA LTE+FR2+FR2 DC scenarios
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Non-simultaneous uplink in NC carriers (2)
-	RAN4 will further study the benefit of non-simultaneous UL in non-contiguous carriers from the points of view of improved output power due to reduced MPR and reduced power consumption, e.g., FR1 (pcell) + FR2 (scells) configuration
-	RAN4 will further study the feasibility of non-simultaneous UL in non-contiguous carriers
-	The switching mechanism shall be down-selected between Alt.1, Alt.2, and Alt.3 during the RAN #93 meeting. 
-	Other options are not precluded
Signaling aspects
-	TS38.101-2 defines three frequency separation classes
-	The UE can signal intraBandFreqSeparationDL and intraBandFreqSeparationUL separately [see TS38.306]
-	Frequency separation classes I, II, III are applicable for FR2 UL CA (simultaneous uplink operation) in Rel-16
-	Whether Fs ≤ 2400 MHz can be applicable to FR2 UL CA with non-simultaneous uplink operation is FFS



This contribution provides further analysis on the RRM impact  of carrier switching to support non-simultaneous uplink of non-contiguous carriers.
2	Discussion 
There are three major benefits of non-simultaneous UL for intra-band NC CA in FR2:  the retention of the same link budget as the contiguous UL CA case in Rel-15, the reduction in complexity of the UE RF architecture to support a band combination with greater complexity, and the flexibility for UL load balancing across non-contiguous spectrum.

During RAN4#92bis, three alternative mechanisms have been identified in [3] to enable the non-simultaneous UL (NSU) feature.  
Alt.1: apply the BWP switching framework
-	DCI-based, RRC-based, and timer-based scenarios are not precluded
Alt.2: apply the MAC CE based SCell activation framework
-	UL and DL are activated and deactivated together
Alt.3: apply the RRC based SCell configuration framework
-	Only Alt.3 is applicable to SA FR2+FR2 CA or NSA LTE+FR2+FR2 DC scenarios

From switching delay perspective, BWP switch framework is obviously better than SCell activation and configuration frameworks. However, it is still important to investigate the feasible to extend BWP switch framework to NSU. If NSU does not concern PCell, Alt.2 should be feasible to enable NSU. Nevertheless, further study is required to make sure the related SCell activation/deactivation delay can fit into NSU time frame. Alt.3 will result in even longer switching delay. This can make NSU less efficient. However, the potential benefit of Alt.3 can be the power consumption. 

Observation 1: BWP switching framework is more efficient in terms of switching delay. However the feasible is subject to further study.

Observation 2: SCell activation framework should be feasible to enable NSU.  The related activation/deactivation delay should be further investigated.

Observation 3: SCell configuration framework will result in long switching delay to make NSU less efficient in terms of switching delay. However, compared to Alt. 2, Alt. 3 can be more power efficient.  

With this, it is proposed 

Proposal: RRM related work should be kicked off to investigate

· the feasibility of extending BWP switching framework to NSU
· the SCell activation framework based NSU switching delay and how to fit it into NSU time frame.
3	Conclusions
This contribution outlines the existing progress and agreement s on non-simultaneous UL transmission in RAN4.  To enable this feature, three RRM related alternative solutions have been identified. The observations can be summarized as 

Observation 1: BWP switching framework is more efficient in terms of switching delay. However the feasible is subject to further study.

Observation 2: SCell activation framework should be feasible to enable NSU.  The related activation/deactivation delay should be further investigated.

Observation 3: SCell configuration framework will result in long switching delay to make NSU less efficient in terms of switching delay. However, compared to Alt. 2, Alt. 3 can be more power efficient.  

As a result, it is proposed that 

Proposal: RRM related work should be kicked off to investigate

· the feasibility of extending BWP switching framework to NSU
· the SCell activation framework based NSU switching delay and how to fit it into NSU time frame.
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