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Introduction
In the RAN4#99 e-meeting, way forward [2] was agreed on aspects to be considered for the different implementation options considered for MPR evaluation of PC2 UL NC CA. In this contribution, we further discuss from our last meeting paper [1] how to dimension the exceptions needed to enable the non-baseline architectures in order to make them valuable options for the specification.
Discussion
In way forward [2], the following agreements from GTW were captured. And further agreements were captured.
Agreement:
· Further evaluate all the optional architectures to ensure the performance is not worse than PC3, considering  
· MPR values
· In-gap relaxation requirements and applicable conditions
· Regulations, considering 
· n77 PC2 with n48 in-gap, (to check if it is valid use case or not)
· Swapping time for Arch#4 
· In-gap exception requirements (only for ACLR) for Rel-16 legacy power class 3 UE

WF: all 4 architectures are pursued for evaluation
· One LO architectures (#2 and #3) are further checked for exceptions and have a dedicated MPR table to enable simultaneous UL CA + UL MIMO with 2 transmit paths.
· Two LO architectures (#1 and #4) MPR is evaluated separately and the decision on using the same or separate MPR tables or delta MPR for #4 is based on:
· PC2 MPR providing significant improvement vs PC3
· Further discuss how to consider the PA swapping time for #4 and its impact to performance versus PC3
· Either impact of swap time is negligible (< 10 to 15us - MRTD)
· Or Scell is allowed to reach only PC3 (no swap) but MPR including delta MPR provides at least 1.5dB higher total power vs PC3

WF on in-gap relaxation for architectures #2 and #3
· Aside from the regulation check that is needed:
· Unless lower Image leakage is assumed (better than 28dB) the ACLR relaxation of 3dB is not sufficient for PC2 as it leaves no room for non-linearity contribution
· WF: relaxation of 4dB or better image assumptions are decided at next meeting
· Image leakage can result in significant interference to in-gap carriers and is probably not acceptable in all deployment scenarios:
· WF: for next meeting mitigation  or deployment restrictions are further studied:
· Restricting to gap < aggregated BW (in gap SEM limited to -13dBm/MHz)
· Restricting to the two respective configured CC sizes to be the same(in a symmetric fashion) 
· Allow exception to SEM but at a defined dBm/MHz level and based on improved image leakage
· Only allow in co-located scenario and/or if the affected spectrum belongs to the same operator (may imply signaling)
· Carrier leakage being less harmful: 
· WF: allow exception to a level similar to PC3 based on improved carrier leakage level

In this contribution, we cannot address the regulation and operator related aspects but can make proposals to simplify some of the aspects discussed above; furthermore, on top of PC2+PC2 and PC2+PC3 2LO measurements already provided in past meetings, we will have a late submission addressing PC3+PC3 1LO case together with the contiguous ULCA based on the same architecture in [3].
Addressing architecture aspects in the way forward
In-gap exceptions for 200MHz 1LO PC3+PC3 architecture
To simplify the requirement and allowed exception, knowing that some might not be allowed by the regulation, we can make the assumption that the implementations of such architectures have better impairments than the minimum allowed for single CC and single port transmissions i.e. carrier leakage and image leakage are better. Also, to prevent very large MPR due to image signals failing -25/MHz or -30dBm/MHz in gap SEM as we have demonstrated in previous papers, the gap size is restricted to be less than the two CC aggregated BW thus ensuring a -13dBm/MHz SEM requirement in gap which, together with the 3dB ACLR relaxation in gap, should enable reasonable back-off for implementations with improved transceiver impairments.
Proposal on architecture requiring in-gap exceptions:
· In-gap exceptions are only allowed for CC configurations where the gap bandwidth is less or equal than the two CC aggregated bandwidth thus SEM is -13dBm/MHz in gap and shall be met
· 3dB ACLR in gap relaxation is allowed and assumes 
· In-gap exceptions are only allowed for UEs also supporting UL MIMO or TxD together with NC UL CA
· This architecture will use separate MPR values in the specification (table or delta) and address both TxD and UL MIMO modes.
· FFS if carrier leakage may still need some management with -13dBm/MHz in gap SEM
Timing exceptions for 2LO PC2+PC3 architecture
With degraded MPR compared to the baseline 2LO 2xPC2 architecture, it is not acceptable to allow power limitations on SCC to avoid swap times. If such architecture is allowed by the specification it should have negligible swap time and its additional MPR treated separately from baseline architecture MPR and thus a delta MPR of 1.5dB allowed for some cases.

Proposal on 2LO PC2+PC3 architecture requiring timing exceptions:
· A maximum swap time of 15us – MRTD is allowed
· Both SCC and PCC shall be able to reach maximum power for equal PSD case with large allocation difference
· General MPR table is based on the 2LO 2xPC2 PA architecture and a 1.5dB additional MPR allowed for 2LO PC3+PC2 architecture
Conclusions
In this contribution, we discuss the architecture issues described in way forward [2] and study some restrictions on the exception allowances for those to ensure that they deliver benefit versus PC3 case and limited degradations compared to the baseline architecture which provides full bandwidth separation coverage (600MHz) and lowest MPR. We thus make the following proposal that should enable progress on this topic.

Proposal on architecture requiring in-gap exceptions:
· In-gap exceptions are only allowed for CC configurations where the gap bandwidth is less or equal than the two CC aggregated bandwidth thus SEM is -13dBm/MHz in gap and shall be met
· 3dB ACLR in gap relaxation is allowed and assumes 
· In-gap exceptions are only allowed for UEs also supporting UL MIMO or TxD together with NC UL CA
· This architecture will use separate MPR values in the specification (table or delta) and address both TxD and UL MIMO modes.
· FFS if carrier leakage may still need some management with -13dBm/MHz in gap SEM
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