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Introduction
Initial considerations on 8RX UE RF requirements are provided in this contribution.
Discussion
The WID [1] has the following objectives listed for 8RX:
[bookmark: OLE_LINK20][bookmark: OLE_LINK24]Enable 8Rx for CPE/FWA/vehicle/industrial devices [RAN4]
· Example bands:
· TDD bands: n41, n77/ n78
· FDD bands: n7
· [bookmark: OLE_LINK25]Note 1: the total number of example band should be limited to 3. n77/n78 are considered as one band during the study.
· Note 2: other bands to be introduced in the release independent way later on from Rel-18
· Note 3: specifying requirements for TDD bands has first priority
· Specify the UE RF requirements to support 8Rx
· Study and specify the requirements to support SRS antenna switching for t1r8, t2r8, t4r8
· Discussion on t4r8 shall start after at least one PC for 4Tx is completed
· NOTE: Requirements are specified with phase approach. Objectives with 1st priority are considered first.

Considerations
8RX further increases device throughput by enabling higher order MIMO and better diversity due to more RX chains. The RX evolution has been significant over the previous 10 years or so; From 2RX only to optional 4RX in LTE, then specifying 4RX for certain NR bands, and now specifying 8RX for certain bands for certain device types.
In this contribution, some essential aspects related to specifying UE RF requirements for 8RX are considered. 
Recap of 4RX:
UE RX RF requirements for 4RX are specified for, REFSENS, Maximum Input Level, ACS, In-Band Blocking, Out-of-Band Blocking, <3300MHz Narrow Band blocking, and Wide Band Intermodulation.
REFSENS is verified for both 2RX and 4RX. Other RF requirements, except Spurious emissions, are verified only for 4RX when band supports 4RX, otherwise for 2RX only.
The following is specified for REFSENS delta between 2RX and 4RX for the bands currently part of this WID: 
Table 1 REFSENS delta between 2RX and 4RX
	Operating band
	ΔRIB,4R (dB)

	n41
	-2.7

	n77, n78
	-2.2



8RX considerations:
Which UE RX requirements to specify and verify?
RAN4 should consider if the same approach that was used for 4RX could be used for 8RX, that is to specify 8RX RF requirements for REFSENS, Maximum Input Level, ACS, In-Band Blocking, Out-of-Band Blocking, <3300MHz Narrow Band blocking, and Wide Band Intermodulation or whether to use some other approach. 
In our view, at least REFSENS should be specified for 8RX. REFSENS as such is the “cornerstone” to characterize UE RX, and in addition most of other UE RX requirements are specified as a function of REFSENS. UE RX requirements other than REFSENS would sort of automatically specified because they are a function of REFSENS or the power level for both wanted signal and interferer are fixed, if RAN4 agrees to apply 8RX requirements for those. There is anyhow a need to discuss whether all other RX requirements could be applied like that, because in many blocking cases the difference between the interferer and wanted signal increases when going from 4RX to 8RX. Specifying and verifying 8RX requirements are also much inter-related, i.e. only a requirement which is specified can be verified, and on the contrary specifying a requirement which is not verified is not meaningful.
Now that there will be 2RX, 4RX, and 8RX requirements for some NR bands it is very important to carefully consider which requirements should be verified for more than one # of RX configuration and which requirements suffice to be verified only with one # of RX configuration. Over-excessive verification should be avoided. For instance, it would be quite a burden to verify UE supporting 8RX for all 4RX requirements and all 8RX requirements. On high level the approach used in 4RX (verify REFSENS in all # of RX configurations and verify other RX RF requirements only for the highest # of RX configuration) could be a good starting point for discussions.
Observation 1: At least REFSENS for 8RX should be specified and verified
Observation 2: Which RF requirements to be specified in addition to REFSENS should be discussed. How to limit the additional verification burden between 2RX/4RX/8RX should be discussed together with that.
The ∆TRxSRS dB-values for SRS carrier switching need to be considered for all new configurations. The values are much dependent on assumed RF FE architecture. ΔPPowerClass and ∆TRxSRS applicability needs to be amended to include new configurations. In WID, it has been agreed to work on 4T8R only after al least one Power Class for 4TX is completed. 
Observation 3: The ∆TRxSRS dB-values for new 1T8R and 2T8R configurations should be discussed to see if existing values used for 2RX and 4RX SRS can be applied for 8RX SRS or not
REFSENS
RF Front-End has insertion loss, due to trace losses and losses of passive components such as switches, band filters and various components used to combine different frequency ranges into single antenna (diplexer, triplexer, etc.). Compared to 4RX, the RF Front-end design for 8RX can be a bit more complex because of more receive paths hence more traces and components. 
Combining 8RX is more complex also on the transceiver side compared to combining 4RX. In addition to general complexity, the parameters (MCS, etc) used for 8RX REFSENS have obviously an impact to actual REFSENS delta between 4RX and 8RX.
Observation 4: Practical implementation aspects should be accounted in REFSENS proposals along with the general parameters to be used in 8RX REFSENS 

Conclusion
Initial considerations of 8RX UE RF requirements were provided with the following observations:
Observation 1: At least REFSENS for 8RX should be specified and verified
Observation 2: Which RF requirements to be specified in addition to REFSENS should be discussed. How to limit the additional verification burden between 2RX/4RX/8RX should be discussed together with that.
Observation 3: The ∆TRxSRS dB-values for new 1T8R and 2T8R configurations should be discussed to see if existing values used for 2RX and 4RX SRS can be applied for 8RX SRS or not
Observation 4: Practical implementation aspects should be accounted in REFSENS proposals along with the general parameters to be used in 8RX REFSENS

Reference
[1] [bookmark: _Hlk859252]RP-221496, “Revised WID on Further RF requirements enhancement for NR and EN-DC in frequency range 1 (FR1)”, Huawei, HiSilicon 
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