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1	Introduction
The Rel-16 FR2 RRM work item includes the following scope related to non-simultaneous transmission for intra-band non-contiguous UL CA in FR2 [1]:
(2)	Non-simultaneous UL carrier operation in FR2
-	RRM requirements for non-simultaneous transmission on aggregated inter-band FR2 UL carriers
-	Phase 1: Based on the outcome of Phase 1 of the corresponding objective in the Rel-16 FR2 RF Work Item (RP-190761), study switching delays associated with UL BWP configuration and activation across non-simultaneous UL carriers and study potential impacts on RAN1 and/or RAN2 specifications
-	NOTE: This work to start after Phase 1 of the RF Work Item concludes that it is feasible
-	Phase 2: Define the corresponding delay and interruption requirements if identified
-	RRM requirements for non-simultaneous transmission on aggregated intra-band non-contiguous FR2 UL carriers
-	Phase 1: Based on the outcome of Phase 1 of the corresponding objective in the Rel-16 FR2 RF Work Item (RP-190761), study switching delays associated with UL BWP configuration and activation across non-simultaneous UL carriers and study potential impacts on RAN1 and/or RAN2 specifications
-	NOTE: This work to start after Phase 1 of the RF Work Item concludes that it is feasible
-	Phase 2: Define the corresponding delay and interruption requirements if identified

Non-simultaneous transmission for non-contiguous FR2 UL carriers was previously proposed in a separate work item [3], [4], which has since been merged into the Rel-16 FR2 RF work item [2].  This contribution shares our views on the non-simultaneous transmission aspects and proposes a plan to conclude the related study phase.
2	Discussion
[bookmark: _Toc16557494][bookmark: _Toc16557789][bookmark: _Toc16574060]The allocation of mmWave spectrum globally faces a significant challenge in terms of region-specific and nation-specific regulatory requirements to protect various uses of the spectrum, such as RADAR, astronomy, and satellite services.  The intersections of available mmWave spectrum across all or a subset of regional/national regulatory requirements result in non-contiguous frequency ranges and, consequently, are associated with complex emission requirements for optimal or aggregated usage of this spectrum in a radio access network.
In the face of these challenges, the bidirectional consumption of bandwidth, as well as efficient resource allocation via component carrier (CC) activation/de-activation in a carrier aggregation (CA) mode of operation, has motivated the prodigious increase of CA combinations in the NR FR2 specification [5].  As a clear example of the implementation challenges associated with FR2 CA operation, the Rel-15 FR2 UE RF specification has limited the scope of uplink CA to only intra-band contiguous scenarios with up to 800 MHz of aggregated bandwidth.
In an effort to maintain the flexibility of CC activation/de-activation, while retaining feasible complexity of the UE implementation in terms of compliance with regulatory emission requirements, the Rel-16 NR RAT can be enhanced to support UEs with non-simultaneous uplink of non-contiguous carriers (NSU-NCC).  This allows the UE to utilize a transmit chain supporting a single carrier (or a limited number of contiguous carriers), to comply with emission requirements within a reasonable implementation complexity, and to maintain a feasible uplink link budget, such that:
-	An NSU-NCC capable UE configured with an intra-band non-contiguous or inter-band UL CA band combinations allows the network to use Layer-1 (L1) signaling to efficiently allocate UL resources across the non-contiguous spectrum; the alternatives to this approach are handover or cell re-selection RRC procedures, which pose significantly longer delays
-	Because UL resource allocation for NSU-NCC capable UEs is restricted to one non-contiguous UL carrier at any time, the RF architecture which supports a single FR2 Tx path can be reused to support such band combinations
-	NSU-NCC capable UEs enjoy a performance benefit in such UL band combinations over UEs which are allocated non-contiguous UL resources simultaneously in terms of the maximum power reduction (MPR) needed to meet regulatory emission limits:  NSU-NCC capable UEs only need to meet single-carrier emission requirements, while simultaneous non-contiguous UL CA operation involves additional (and significant) MPR, thereby reducing the available UL link budget
-	The availability of the DL CA configuration allows the network to rely on efficient RRM procedure at the UE side without any delays associated with DL carrier detection, synchronization, and SI reading. Thus, the NSU-NCC capable UE can be ready to activate the needed UL carrier in response to the appropriate DCI, RRC configuration, or timer trigger
The related discussion in the RF session [6], [7] addresses these aspects and provides proposals to progress the study forward.  Considering the Rel-16 RRM work plan discussion, it is useful to plan the Phase 1 of the RRM effort related to non-contiguous UL CA and inter-band UL CA to start during the RAN4 #93.  This approach allows the UE RF session two meeting cycles to confirm the feasibility of this approach and gives the RRM session a chance to reach preliminary agreements which may impact signaling during the final meeting of 2019 and then to finalize the corresponding delay and interruption requirements (Phase 2) during the RAN4 #94 meeting.
Meaningful progress on the non-simultaneous effort in the RF session has been achieved and is documented in [8], and it is our intention to confirm the feasibility of non-simultaneous UL carrier operation, at least for intra-band non-contiguous UL CA, during the RAN4 #92bis meeting.
[bookmark: _Toc16550842][bookmark: _Toc16557495][bookmark: _Toc16557790][bookmark: _Toc16574061][bookmark: _Toc16579258][bookmark: _Toc16579274][bookmark: _Toc16583345][bookmark: _Toc16583371][bookmark: _Toc16616367][bookmark: _Toc16616978][bookmark: _Toc21090443][bookmark: _Toc21091715]Proposal 1:	Phase 1 of non-simultaneous UL carrier operation in FR2 (intra-band non-contiguous and inter-band parts) should be added to the Rel-16 RRM work plan starting with the RAN4 #93 meeting with a view toward completing Phase 2 during the RAN4 #94 meeting in order to avoid unintentional de-prioritization of the work.
[bookmark: _Toc21091716][bookmark: _GoBack]Proposal 2:	Since the RRM work must be conditioned on the conclusion of the feasibility discussions in the RF session, it is proposed to add the following to the list of tasks for the RAN4 #93 meeting: “If deemed feasible in the RF session, initiate work on the Non-simultaneous UL carrier operation in FR2 objective”
3	Conclusions
This contribution shared our views on the non-simultaneous transmission aspects related to the Rel-16 RRM work plan with the following proposal:
Proposal 1:	Phase 1 of non-simultaneous UL carrier operation in FR2 (intra-band non-contiguous and inter-band parts) should be added to the Rel-16 RRM work plan starting with the RAN4 #93 meeting with a view toward completing Phase 2 during the RAN4 #94 meeting in order to avoid unintentional de-prioritization of the work.
Proposal 2:	Since the RRM work must be conditioned on the conclusion of the feasibility discussions in the RF session, it is proposed to add the following to the list of tasks for the RAN4 #93 meeting: “If deemed feasible in the RF session, initiate work on the Non-simultaneous UL carrier operation in FR2 objective”
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