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1. Introduction
A new R-18 WI [1] is agreed during RAN-P#97-e. Several combos were proposed to characterize for the simultaneous Rx/Tx capability. Here we provide an initial discussion on them
2. Discussion
Simultaneous Rx/Tx capability has been discussion over RAN4 meetings. In last RAN-P#97, a WI has been agreed to characterize feasibility on the combos below:
	Band
combination
	Power Class

	[bookmark: _Hlk115361313]CA_n34A-n41A
	PC3

	[bookmark: _Hlk115361334]CA_n39A-n41A
	PC3

	[bookmark: _Hlk115364124]CA_n40A-n41A
	PC3, PC2

	CA_n7A-n40A
	PC3



[bookmark: _Hlk115361744]Let’s consider CA_n34A-n41A and CA_n39A-n41A first. Band n34 and n39 is middle sub-3GHz band. The ratio of operation bandwidth over centre frequency is smaller than 3% thus the TD band filter can achieve more than 40dB out of band rejection without too much difficulty.
The frequency separation to n41 lower edge is 471MHz and 576MHz respectively. From filter design consideration, it is challenge for n41 filter since its operation frequency range is quite close to 2.4GHz ISM band thus tens of dB rejection would be required. This makes filter frequency response fly back around 2GHz range that has poor rejection around this frequency range. With modern filter design, the rejection around 2GHz can be improved to 30+dB, it is still not feasible for n41 filter to provide more than 40dB rejection in mid-band range while still keep good rejection at 2.4GHz ISM band range. Thus either large MSD would be expected or a M-H band diplexer would be needed to improved isolation between n41 and mid-frequency-bands that makes simultaneous Rx/Tx feasible for the two CA combinations.
Observation 1: For CA_n34A-n41A and CA_n39A-n41A, it is technical feasible to operate simultaneous Rx/Tx capability.
[bookmark: _Hlk115370569]Now we talk about CA_n7A-n40A and CA_n40A-n41A. It has been characterized MSD for CA_n7A-n40A and MSD for SUL_n41A-n97A, which is corresponding to CA_n40A-n41A. Band n7 and n41 are the bands mandated to have 4Rx configuration. Per our discussion in [2], these bands were usually put under same antenna switch intuitively since it does not require simultaneous Rx/Tx operation. To support the capability together with advanced capability such as SRS antenna switching, these bands need to be put in separate antennas that makes antenna number up to 6 or 8 antennas on a smartphone which is very difficult for smartphone antenna design due to limited space reserved for so many antennas.
Observation 2: To support simultaneous Rx/Tx for close-in frequency bands such as CA_n7A-n40A and CA_n40A-n41A, in practical, the number of high-band antenna would be high to 6 or 8 antennas which is very challenge for smartphone design
It is usually required for one antenna to support multiple band frequency range. However, due to limited space for antenna design, there’s trade off that not all antennas can support full frequency range of all supported bands. Further, there may be some other features such as UL MIMO/TxD, SRS antenna switching and Tx switching need to be supported together. In general it is more stringent on uplink emission efficiency rather than downlink aspect for UE antenna design. In our initial estimation, we found it is difficult to have all antennas to meet design requirements on both transmission and receiving of all the supporting bands and MRDC/NRDC combinations.
Proposal 1: For the bands of a combo that are in close-in frequency range such as CA_n7A-n40A and CA_n40A-n41A, simultaneous Rx/Tx requirement is only applicable for the UE not supporting UL MIMO/TxD or SRS antenna switching
Note: The close-in frequency band group means,
Band frequency <1GHz 
1.4GHz< Band frequency <2.2GHz
2.3GHz< Band frequency <2.7GHz
3.3GHz< Band frequency <5GHz
5GHz< Band frequency <7GHz

3. Conclusion
Observation 1: For CA_n34A-n41A and CA_n39A-n41A, it is technical feasible to operate simultaneous Rx/Tx capability.
Observation 2: To support simultaneous Rx/Tx for close-in frequency bands such as CA_n7A-n40A and CA_n40A-n41A, in practical, the number of high-band antenna would be high to 6 or 8 antennas which is very challenge for smartphone design
Proposal 1: For the bands of a combo that are in close-in frequency range such as CA_n7A-n40A and CA_n40A-n41A, simultaneous Rx/Tx requirement is only applicable for the UE not supporting UL MIMO/TxD or SRS antenna switching
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