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Introduction
This WI summary is for Rel-18 WI [1] which was targeted to introduce requirements for 4Rx antennas in low NR bands (<1GHz) with handheld UE types and requirements for 3Tx NR inter-band UL Carrier Aggregation (CA) and EN-DC with FWA (Fixed Wireless Access) UE types.
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Description
This WI introduce UE RF requirements for two features, one is introducing 4Rx antenna ports to low frequency bands below 1GHz with handheld UE type, and the other is introducing 3Tx chain UE RF architectures for FWA devices which usually have larger physical sizes comparing to handheld UE.
· 4Rx handheld UE for low NR bands (<1GHz)
The 4Rx antenna ports requirements was introduced in Rel-15 but only for some limited bands with frequencies above 1GHz, then in Rel-16 the requirements for 4Rx antenna ports in below 1GHz bands were introduced but only for FWA devices. In this Rel-18 WI, 4Rx for handheld UEs in bands below 1GHz (n28, n20, n8, n5, n26 and n71) was introduced.

Usually the antenna size will increase when the targeting frequency becomes lower. Therefore, implementing 4Rx antennas in low frequency bands is difficult especially in handheld UE types whose physical size usually is small. After studies in this WI, the feasibility of supporting 4Rx antennas in handheld UE in low frequency bands (<1GHz) was confirmed at least for some UEs.
When defining requirements for 4Rx antennas in low frequency bands, the ΔRIB,4R (Reference sensitivity adjustment due to support for 4 antenna ports) requirement was discussed and specified as -2.4dB for the bands in this WI. Meanwhile, some clarifications were added saying that 4Rx operation is primarily for FWA form factor and can be applicable to handheld UE with relaxed requirements to reflect the difficulty of implementing 4Rx in low frequency bands for handheld UE. With that, the requirements are complete for 4Rx antennas in low frequency bands.
· 3Tx for NR inter-band UL Carrier Aggregation (CA) and EN-DC
3Tx here means UE supports three transmit RF chains which makes it can transmit signals via three antennas simultaneously. In this WI, the 3Tx feature targeted inter-band UL CA and EN-DC cases with FWA UE type which has relatively larger physical size comparing to handheld UE. 
In this WI, the following power scenarios were considered:

   - CA power class or EN-DC power class is PC2 (power class 2 i.e. 26dBm):

·  PC3 (power class 3 i.e. 23dBm) FDD band 1Tx + PC2 TDD band 2Tx (UL MIMO and TxD (Tx Diversity))

·  PC3 FDD band 1Tx + PC3 TDD band 2Tx (UL MIMO)

·  PC3 TDD band 1Tx + PC2 TDD band 2Tx (UL MIMO)

  - CA power class or EN-DC power class is PC1.5 (power class 1.5 i.e. 29dBm):

·  PC3 FDD band 1Tx + PC1.5 TDD band 2Tx (UL MIMO and TxD)
Both Tx and Rx requirements were specified for this feature in this WI.
Tx requirements:
For the band with 2Tx in a 3Tx combination, it can support UL MIMO and/or TxD, therefore, separate clauses were defined for the Tx requirements, i.e. inter-band UL CA/EN-DC with UL MIMO, and inter-band UL CA/EN-DC with TxD. The targeted power classes of the total transmit power from three transmit chains at antenna connector include PC3, PC2 and PC1.5 where PC3 is the default power class. 
To allow UE report whether it supports TxD in inter-band UL CA and EN-DC, a new per feature set TxD capability was introduced in this WI and LS was sent to RAN2 [4, 5] and it is expected to be specified in TS38.306 and TS38.331 with early implementation from Rel-17.
Rx requirements:
When introducing 3Tx chain UE architecture, the impacted Rx requirements are mainly MSD (Maximum Sensitivity Degradation) requirements which defines how much receive sensitivity degradation a UE is allowed. 
Harmonic interference, harmonic mixing interference, IMD (intermodulation) interference and cross-band leakage interference are the main causes of MSD in CA or EN-DC. Below is the status of the MSD discussions in this WI:
· Harmonic interference: 
It is not related in this WI considering typically the band with 2Tx is on high frequency band in this WI which makes there is no harmonic interference problem here. 
· For harmonic mixing and cross-band leakage interference: 
It was concluded that the MSD for 3Tx band combination with PC2 or PC1.5 total power class can reuse the existing MSD requirements of corresponding 2Tx band combination as long as the aggressor band has same power class. 

· For IMD interference: 
When 3Tx total power class is PC2, the MSD requirements specified for 2Tx band combination are applicable to the same band combination with 3Tx. 
When 3Tx total power class is PC1.5, considering there is no PC1.5 with 2Tx inter-band UL CA in the spec when this WI was introduced, the MSD for 3Tx needs to be calculated. Therefore, new power configuration was adopted, i.e. 23dBm+27.8dBm is used in IMD MSD calculation where the band with 1Tx is 23dBm and the band with 2Tx is 24.8dBm+24.8dBm. And the MSD results are calculated based on this new power configuration.
With all above, the big CAT-B CRs [2,3] were agreed and WI was closed.
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