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1 Background
[bookmark: _Hlk67479244]Support of 4Rx and 3Tx for low operating bands was discussed in RAN4 #107 and a WF was agreed [1].

This Tdoc will discuss 4Rx requirement for bands n28, n20, n8, n5, n26 and n71 [2] and is basically a resubmission of [3].
2 Discussion
The feasibility was further discussed in RAN4 #107 and it was finally agreed 4RX for the specified bands are feasible [1]. The WF further discuss the ΔRIB,4R where the value is proposed to be in the range -2.7dB – -2.2dB. This applies to the conducted performance. However, the main difficulty in the support of 4Rx in the below-1GHz-operation is the antenna. For good TRP/TRS performance coupling between antennas shall be kept low. For smaller form factor, such as handheld devices (compared to FWA), this may be a great challenge. At those low frequencies the whole chassis contribute to the antenna performance or act as the antenna. For a two-antenna-system, the two antennas are usually put in the corners of the chassis and act diagonally over the chassis and the design could therefore be somewhat orthogonal with low antenna correlation. For a four-antenna-system this strategy may not possible unless the width of the device is made large. Therefore, in tablets or smart phones with very large form factors, acceptable performance may be obtained, but it will be extremely difficult to accommodate with 4Rx within compact phones. Therefore, TRP/TRS performance of 4RX/3TX is expected to be more degraded for the below-1GHz-operation compared to operation at higher frequencies. 
[bookmark: _Ref142639009]Observation 1	TRP/TRS performance of 4RX/3TX is expected to be more degraded for the below-1GHz-operation compared to operation at higher frequencies.
The above discussion is, maybe not connected to conducted performance, however, it may be a good reason to keep the ΔRIB,4R in the higher end (less negative dB) to indicate the anticipated weaker TRP/TRS performance.
When it comes to the conducted performance, which is the main topic of the discussion, the REFSENS or ΔRIB,4R may also be less beneficial, compared to operation at higher frequencies, due the increased complexity and longer traces since antennas need to be physically separated to a larger extent. Maintaining good isolation between RF traces in a smaller form factor, for frequencies < 1GHz, could be challenging. The already specified ΔRIB,4R for n8, n28, n71, n105, targeting FWA [4] is a good starting point for the bands listed in the WID [2] (Table 4.1-1). However, as previously mentioned, the smaller form factor of handsets (compared to FWA) may increase the design challenge, e.g., higher coupling between RF traces. We, therefore, suggest the ΔRIB,4R for the bands in Table 4.1-1 [2] to -2.2dB.
[bookmark: _Ref131782590]Proposal 1	ΔRIB,4R = -2.2dB for the bands in Table 4.1-1 in the WID.
3 Conclusion
[bookmark: _Hlk132035637]In this contribution, we have discussed ΔRIB,4R for, bands n28, n20, n8, n5, n26 and n71. The following observation and proposal is made:
Observation 1	TRP/TRS performance of 4RX/3TX is expected to be more degraded for the below-1GHz-operation compared to operation at higher frequencies.
Proposal 1	ΔRIB,4R = -2.2dB for the bands in Table 4.1-1 in the WID.
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