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1. Introduction 
In RAN4#84, a discussion was raised regarding the support of 1UL transmission for LTE-NR dual connectivity [1][2][3]. The main discussion points including whether 2UL transmission support is mandatory or not and whether network or UE should be responsible the selection. Earlier discussions [4][5] include some of the key RAN1’s background.
In this contribution, typical possible architecture for 2UL and 1UL implementations were studied. It is observed that 1UL-only support is still beneficial for easier implementation particularly in early stage. Even if 2UL is supported, UE may have much more accurate self-interference estimation because of large variation of self-interference which is closely related to UE implementation.
2. Discussions
Although simultaneous UL transmission in separate bands have already been introduced in LTE inter-band CA (2UL) and LTE dual connectivity, this feature was actually not widely implemented and deployed particularly for those bands with large MSD. 

Here it is assumed that “2UL” and “2Tx” can be interchangeable.
Using 1.8G + 3.5G as an example band combination, typical 1UL-only and 2UL capable UE architectures could be as Figure 1. Here 1UL-only means that only one uplink is operational in either band and simultaneous transmission is not allowed.
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Figure 1. RF Architecture comparison between 1UL-only and 2UL (e.g. 1.8G + 3.5G)

Here we made a brief comparison of those two architecture. Compared to 1UL-only, 2UL architecture has the following estimated impact based on a state of the art commercial 4G UE. 
Additional main Components: 
· One DCDC (power inductors and decoupling capacitors also needed)
· one RFIC
· one Diplexer
Additional Size (Including supplementary components): 
· DCDC (7mm*6mm) + RFIC (estimated 5mm*8mm) + diplexer (2.4mm*1.5mm) = 85.6 mm2
· Current 4G UE RF TX space is about 280 mm2, the additional size compared to RF TX is 85.6/280 = 30.6% ;
· Current 4G UE Total RF space is about 560 mm2, the additional size compared to Total RF is 85.6/560 = 15.3% ;

Additional Power consuming:
· The Tx power was mainly consumed by PA. It is estimated that an additional 3.5G TDD UL PA (2UL) would consume about 50% more power compared to 1.8G 1UL-only based on the same bandwidth. 
Complexity:

· Although no quantitative comparison could be provided, the additional components and larger PCB size would bring more complexity and thus implementation difficulty.
It can be seen that the additional components, size, power consuming and complexity with 2UL is obviously not negligible compared to 1UL-only UE.   It is believed that allowing these 1UL-only UE in NSA condition may be beneficial for speed up the UE development and spread the deployment of 5G NR.
Observation 1: 2UL has more challenges in implementation than 1UL-only and allowing these 1UL-only UE in NSA may be beneficial for the early period UE development and speed up the progress of 5G commercialization.
Even for UE which 2UL simultaneous transmission is supported, it is believed that under certain conditions the self-interference would be so severe that 1UL is still preferred. Furthermore, different UE actually can have a quite large variation in self-interference and thus MSD needed based on different assumptions on components and architectures. The preliminary MSD analysis from various company [6][7][8] already show MSD value difference between different UE implementation of the same band combination could be as large as 20dB.
Since RAN4’s tradition is define one single set of MSD minimum requirements for a particular configuration, the final requirements have to be conservative to accommodate all the UE in the market.  If UE do not have an effective way to request 1UL/2UL operation and only rely on network to do scheduling, there is a risk that network will have to do the job based on much limited information and more often than not, limit the reliability and performance a UE should have.
Observation 2: In case 2UL is supported, UE’s request can be more effective and reliable than network selection on 1UL/2UL operation with the large variation of UE implementation and actual MSD needed.
3. Conclusion
In this contribution, typical possible architecture for 2UL and 1UL implementations were studied. The observations are:

Observation 1: 2UL has more challenges in implementation than 1UL-only and allowing these 1UL-only UE in NSA may be beneficial for the early period UE development and speed up the progress of 5G commercialization.
Observation 2: In case 2UL is supported, UE’s request can be more effective and reliable than network selection on 1UL/2UL operation with the large variation of UE implementation and actual MSD needed.
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