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1 Introduction
WF[1] for intra-band UL NC CA assumption was approved capturing some initial information on RF architecture:
	PC2 non-contiguous UL CA architecture options

	Arch
	description
	Coherence with PC3
	constrains
	MPR
	prerequisite

	#1
	2x26dBm PA + 2LO 
with 100MHz BW
	Equivalent to baseline can cover n77(2A)
	no UL MIMO (or 4 PAs)
	Baseline
Supports any BW separation class
	none

	#2
	1x26dBm PA + 1LO 
with 200MHz BW
	was discussed but not finalized
	need in gap exceptions
need second PA to support UL MIMO
	Can only be optional for bands <3.3GHz and depends on in gap exceptions
	applicability of in gap exception in the bands <3.3GHz

	#3
	2x23dBm PA + 1LO 
with 200MHz BW
	Not applicable
	need in gap exceptions
need second PA to support UL MIMO
must use TxDiv or UL MIMO
	Can only be optional for bands <3.3GHz and depends on in gap exceptionsneed assessment of additional MPR for TxDiv on top of UL CA
	applicability of in gap exception in the bands <3.3GHz
single CC TxDiv MPR/signalling

	#4
	1x23dBm+1x26dBm  + 2LO 
with 100MHz BW
	 partial
	23 and 26dBm PA have to swap from one CC to the other depending on allocation
	Since equal back-off applies to two different type of PAs it need different back-off than the baseline
	 “swap” time of the two PAs


This paper provides some analysis on NC CA architecture. 
2 Discussion
2.1 2x26dBm PA + 2LO with 100MHz BW
This architecture is obviously simple and support all scheduling cases of NC CA. It allows for following cases:
· With Equal PSD on 2CCs, large RB number on CC1 and small RB number on CC2 makes output power on the 2 RF chains not the same, E.g. for 273RB+1RB, power on CC1 is 24dB higher than CC2

· Only one CC is scheduled with RBs and with 26dBm output power configuration

· No switching time between cases:

· Case 1: only RBs scheduled on CC1

· Case 2: only RBs scheduled on CC2

· Case 3: RBs scheduled on both CCs

The disadvantages are also obvious:

· Supporting UL MIMO+CA requires for 4PA, which requires for big cost, size and consumption. It is very challenge to real implementation
· Supporting UL NC CA non-MIMO always requires for 2PAs, the power consumption is higher

2.2 1x26dBm PA + 1LO with 200MHz BW
Oppositely with #1 architecture, this architecture can support NC CA with 1Tx, in which the separation span of the UL CCs should be within 200MHz.
For PC3 UL contiguous CA, such architecture is actually already included, the in-gap exception on in-gap ALCR is already defined. While for PC2 contiguous UL CA, the in-gap ACLR requirement can be reused.

The band limitation “only for band<3.3GHz” seems from the observation of spectrum allocation, but not technical situation. With separation span 200MHz, this architecture can be adopted for all FR1 bands.
2.3 2x23dBm PA + 1LO with 200MHz BW
This architecture also requires for separation span limited in 200MHz, and it use the diversity or MIMO method to support UL NC CA. the in-gap exception can also reuse the existing requirement defined in Rel-16. It can support UL MIMO with 26dBm in nature.
Observation 1: #2 and #3 architecture can support UL NC CA, and #3 can support UL MIMO for NC CA in nature. Band limitation of <3.3GHz can be removed.

Proposal 1: for #2 and #3 architecture, reuse the in-gap exception requirement defined for PC3 intra-band UL NC CA.

2.4 1x23dBm+1x26dBm + 2LO with 100MHz BW
#4 architecture could work with following mode:

· Case 1: only RBs scheduled on CC1

· Case 2: only RBs scheduled on CC2

· Case 3: RBs scheduled on both CCs

But transmission between cases may need PA swap or Tx chian swap. It can be described as in Fig 1:

[image: image1]
Fig 1. Transmission in 3 cases

Tx swap on the 2UL CCs is similar with UL Tx switching defined Rel-16, called 1T-2T switching. The switching time could be in the alternatives of 0us or 35us or 140us.
Observation 2: #4 architecture can support intra-band UL NC CA, it may need Tx swap time when transmission scheduling are switching among 3 cases in fig 1. The switching time can be in alternatives of 0us or 35us or 140us.
Proposal 2: All the 4 architectures should be kept in the WI study, RAN4 should evaluate MPR requirements based on all architectures, and check whether 1 set of MPR can be used for all architectures.
3 Conclusion

In this contribution we discussed on the open issues on gaps for intra-band UL NC CA architecture, according to the analysis, we have the following proposals: 
Observation 1: #2 and #3 architecture can support UL NC CA, and #3 can support UL MIMO for NC CA in nature. Band limitation of <3.3GHz can be removed.

Proposal 1: for #2 and #3 architecture, reuse the in-gap exception requirement defined for PC3 intra-band UL NC CA.

Observation 2: #4 architecture can support intra-band UL NC CA, it may need Tx swap time when transmission scheduling are switching among 3 cases in fig 1. The switching time can be 0us or 35us or 140us.
Proposal 2: All the 4 architectures should be kept in the WI study, RAN4 should evaluate MPR requirements based on all architectures, and check whether 1 set of MPR can be used for all architectures.
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