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Introduction
In the RAN4#98b e-meeting, way forward [1] 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 [2] 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 [1], the architecture cases in Table 1 are considered for evaluation of the PC2 UL NC CA MPR evaluation.
Table 1: Architecture options for PC2 UL NC CA and their description
	PC2 non-contiguous UL CA architecture options and MPR assumption

	Arch
	description
	MPR evaluation assumption

	#1
	2x26dBm PA + 2LO 
with 100MHz BW
	· PA calibration for 20MHz QPSK DFT-s-OFDM 100RB0 waveform based on 4dB post PA losses and 1dB MPR:
· 26dBm/antenna: 29dBm at 31dB ACLR
· 23dBm/antenna: 26dBm at 30dB ACLR
· Equal PSD and Equal back-off power split
· For 2PA architecture, 10dB antenna isolation is assumed
· For 2PA architecture, Emission requirements are checked by summing the power of the two transmit paths
· Waveform: both CP-OFDM and DFT-s-OFDM can be evaluated
· CBW configuration:
· 20MHz channel 15kHz SCS and 40MHz channel 15kHz SCS with a gap of 20MHz (100MHz class and in gap ACLR)
· 40MHz channel 15kHz SCS and 40MHz channel 15kHz SCS with a gap of 120MHz (200MHz class)
· 100MHz channel 30kHz SCS and 100MHz channel 30kHz SCS with a gap of 400MHz (600MHz class for n77(2A)) 
· RB allocation:
· Worst case back-off  IMD3 at -13dBm/MHz and -30dBm/MHz for 1RB+1RB at 15kHz and 30kHz SCS for MPR with 31dBc ACLR
· The RB locations adopt for MPR evaluation in [2][8][9] can be referenced.
 

	#2
	1x26dBm PA + 1LO 
with 200MHz BW
	

	#3
	2x23dBm PA + 1LO 
with 200MHz BW
	

	#4
	1x23dBm+1x26dBm  + 2LO 
with 100MHz BW
	



The way forward point at potential issues to be assessed for architecture options that are different from the baseline architecture 1 that should be the reference as it is the continuation of the choices made for PC3:

Issue 1: PA swap time for 1x23dBm+1x26dBm + 2LO with 100MHz BW 
Proposals
Option 1: define new swap time specifically for this architecture
Option 2: swap time is 0us
Option 3: 0us or 35us or 140us

Issue 2: For 1x26dBm PA + 1LO with 200MHz BW and 2x23dBm PA + 1LO with 200MHz BW, how to handle in-gap requirement when LO or image fall inside?
Proposals
Option 1: Reuse in-gap exception under some conditions(e.g. Sync) as defined for PC3
Option 2: use MPR to meet in-gap emission requirement
Option 3: other

Agreement: 
Based on architecture #4, companies are encouraged to provide analysis on PA swap time UE can reach, and the impact of the swap time is evaluated on the remaining benefit versus PC3 for the different proposed swap time for PC2 intra-band UL NC CA.
Based on architecture #2 and #3, RAN4 to further check on in-gap requirements.
Swap time for two LO PC3+PC2 PA architecture
As already shown in [2], this architecture already suffers from higher MPR needed compared to the baseline and, in some critical cases, it is up to 2dB higher in our evaluations. Furthermore, this architecture suffers from needing an exception for interruptions to swap the PAs sides when the larger allocation moves from one CC to another.

In [1] the interruption options on the table are: new, 0us or 35us or 140us. Here we must first understand the impact and feasibility of each interruption time case.

0us is not feasible because the PA needs to swap for an allocation change that most likely will coincide with a power control change for which a 10us transient is allowed. Thus the question is how much longer might be needed:
· Considering reusing antenna swap time for SRS antenna switching a total of 15us may be used which should have negligible impact at 15kHz SCS but at 30kHz which is needed to support >50MHz BW on each CC, it is less negligible
· 35us correspond to almost half a 15KHz and a full 30kHz SCS symbol, in both cases a symbol is lost
· 140us correspond to almost two 15KHz and four 30kHz SCS symbol, this means that a large part of a frame could be impacted thus offsetting completely the benefit of PC2 especially when additional MPR is needed for this architecture

Proposal on swap time for PC3+PC2 architecture: 
· To provide any benefit versus PC3 and limited degradation versus baseline architecture a maximum swap time of 15us is allowed.
· Unless the MPR difference compared to the baseline architecture is less than 1dB for the best allocation, this architecture will use separate MPR values in the specification (table or delta).
In-gap exceptions for 200MHz 1LO PC3+PC3 architecture
In [2] we have shown that there a number of cases where the SEM mask can be violated by a large amount by both the carrier leakage and the image leakage. If exceptions to the requirement have been discussed and partially specified in release 16 for PC3, the exception is only dimensioned for ACLR with a 3dB tolerance, but not for SEM exceptions due to image or carrier leakage.
Carrier leakage is may be less of a concern as it may only affect one sub-carrier of an in-gap channel, the image leakage can affect a large amount of RBs in a neighbour cell due to near-far effect. In [2] we have shown large violations for leakage and carrier leakages falling in the -30dBm/MHz SEM region. Unless the in-gap channel belongs to co-located cells or the same operator it is unlikely that such exceptions are acceptable.
However, these are more manageable if they stay within the -13dBm/MHz SEM region. Since this is always the case if the gap BW is smaller or equal to the two CC aggregated bandwidth, it is safe to use such a restriction to enable the 1LO 2CC per PA case. Especially if better image and carrier rejections that current minimum allowance are considered. Since this architecture enables UL CA + UL MIMO, it is worth developing requirements for it, but we should ensure that the related in-gap exceptions are acceptable and it does not appear essential to allow the same exceptions for transparent TxDiv without UL MIMO support as there is no additional benefit compared to the baseline.
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
· In-gap exceptions are only allowed for UEs also supporting UL MIMO together with NC UL CA
· FFS if this restriction is applicable for the case where the in-gap channels belong to the same operator or to co-located cells with non-simultaneous Tx/Rx
· FFS if in-gap SEM exceptions are associated with better image and carrier leakage UE capability
· Unless the MPR difference compared to the baseline architecture is less than 1dB for the best allocation, this architecture will use separate MPR values in the specification (table or delta) 
Conclusions
In this contribution, we discuss the architecture issues described in way forward [1] and restrict 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 on how to restrict the usage of exceptions.

Proposal on swap time for PC3+PC2 architecture: 
· To provide any benefit versus PC3 and limited degradation versus baseline architecture a maximum swap time of 15us is allowed.
· Unless the MPR difference compared to the baseline architecture is less than 1dB for the best allocation, this architecture will use separate MPR values in the specification (table or delta).

Proposal on architecture requiring in-gap exceptions:
· [bookmark: _GoBack]In-gap exceptions are only allowed for CC configurations where the gap bandwidth is less or equal than the two CC aggregated bandwidth
· In-gap exceptions are only allowed for UEs also supporting UL MIMO together with NC UL CA
· FFS if this restriction is applicable for the case where the in-gap channels belong to the same operator or to co-located cells with non-simultaneous Tx/Rx
· FFS if in-gap SEM exceptions are associated with better image and carrier leakage UE capability
· Unless the MPR difference compared to the baseline architecture is less than 1dB for the best allocation, this architecture will use separate MPR values in the specification (table or delta) 
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