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1. Introduction
The CA requirements for 8Rx support in the constitute band had been discussed in the last RAN4 meeting [1], however since the CA aspects were not yet explicitly mentioned in the further RF requirements enhancement for FR1 WID, it was decided to wait for the update of the WID in the RAN meeting.
And then during last RAN meeting, a new objective had been added to the revised WID on Further RF requirements enhancement for NR and EN-DC in frequency range 1 (FR1) [2].
	· Specify the UE RF requirements to support 8Rx for both single carrier and CA/DC. Example band combos and configurations need to be defined.


In this contribution, we provide our view on the approaches for introducing the UE RF requirements to support 8Rx for NR CA and EN-DC.
2. Discussion

Here we provide the CA related discussions for 8Rx support, Issue 3-3-1~3-3-4, below from the last RAN4 meeting [1].
	Issue 3-3-1: Whether or not revision/modification on WID is needed.

· Proposals

· Option 1: No need (DOCOMO)

· RAN4 discusses 8Rx CA requirements with the understanding that 8Rx CA requirements are included in a scope based on the current description of WID RP-230753. 

· Option 2: Need (OPPO)

· Stop discussion of CA 8Rx until the WID include it.

· Option 3: Discussion is needed (Qualcomm)
· Discuss if 8RX CA is in the scope of 8RX WI and revise the WI in RAN#100 if needed
· 8RX CA generic requirements should not be agreed until the scope of 8RX WI is discussed and possibly revised in RAN#100

· Recommended WF

· If WID is revised to clarify 8Rx CA is included in the scope in RAN, RAN4 specify CA requirements for 8Rx.
Issue 3-3-2: Example band combinations

· Proposals

· Option 1: No need (DOCOMO, Samsung)

· Example band combinations are not needed at least for specification, i.e., TS 38.101 does not list or put notes describing which band combinations can support 8Rx. (DOCOMO)

· 8Rx requirements should apply to the band implemented with 8Rx in all existing band combinations including intra/inter band CA and DC (including EN-DC). (Samsung)

· Option 2: Need 

· If example band combinations is needed for discussion, propose CA_n78(2A), CA_n78A-n79A. (DOCOMO)

· Recommended WF

· Pending on RAN discussion.
Issue 3-3-3: Optional or mandatory for UE supporting 8Rx in non-CA Optional or mandatory to support 8Rx in CA mode

· Proposals

· Option 1: Optional (Samsung, Qualcomm)

· Recommended WF

· Further discuss in next meeting.
Issue 3-3-4: Modification on MSD

· Proposals

· Option 1: Clarify the relationship between MSD and ΔRIB, 8R by adding the following sentence. (Samsung, vivo)

· For 38.101-1: For operations with 8 Rx antenna ports, the MSD in the applicable bands shall be increased by the absolute value of ΔRIB,8R in Table 7.3.2-x when MSD > 0.

·  For 38.101-3: For operations with 8 Rx antenna ports in an E-UTRA band or an NR band, the MSD in the applicable bands shall be increased by the absolute value of ΔRIB,8R in Table 7.3.1-1aa of TS 36.101[4] for the E-UTRA band or in Table 7.3.2-x of TS 38.101-1 for the NR band when MSD > 0.

· Recommended WF

· Further discuss in next meeting.


First it can be observed in issue 3-3-2 that companies seems much prefer the general approach, the option 1. Note that the sub bullet in option 2 is using the subjunctive mood instead of using the direct statement. We are not sure about the situation in RAN meeting that in the end the revised WID mentions that example band combinations/configurations are needed, we kindly requires RAN4 to re-consider the general approach without deciding the example band combinations, which can save a lot of time for example band combo discussion in RAN4.
Second, normally the reason for having example band combinations is to deal with some band specific requirements that case-by-case studies might be needed for different combinations, and without example combinations, it will be very time consuming to study all of the combinations at the same time. However, currently the 4Rx requirements for band combinations are already introduced by the general approach in 38.101-1 [3] as below, and also same approach is already proposed in Issue 3-3-4.
	
- For operations with 4 Rx antenna ports, the MSD in the applicable bands shall be increased by the absolute value of ΔRIB,4R in Table 7.3.2-2 when MSD > 0.


In addition, if we further look into how the 4Rx requirements for the CA and DC are derived. The only spec impact is on the reference exceptions, the MSD is increased by the absolute value of delta R of 4Rx when the MSD > 0, which means that same requirements are applied on the victim bands for 2Rx and 4Rx. Although from 2Rx to 4Rx, the number of diversity Rx will be increased, which might result in lower MSD when taking the average among the primary Rx and the diversity Rx(s), since the impact on the diversity Rx might be less severe with additional isolation.
However, it will be a big effort to re-evaluate the MSD for the 4Rx for each band combination, so in the end the general approach is applied. So for 8Rx, if companies would like to provide detail analysis on the MSD for 8Rx, then it will be good to select some example band combinations. But if the general approach is preferred, it seems meaningless to select the example band combinations.
Observation 1: Currently the 4Rx requirements for LTE CA, NR CA and EN-DC are already introduced by the general approach, without having any example combination when first introduced.
With the above observations, the following proposal is made.

Proposal 1: RAN4 to discuss applying 8Rx requirements for NR CA and EN-DC with a general approach.

- If it is preferred to apply the same approach as 4Rx requirements for NR CA and EN-DC, then there is no need to discuss and define the example combinations or configurations for 8Rx.
But if companies have a preference on selecting the example band combinations to have further analysis, we think it will be better to select the combinations having self-interference issues, for example, the combinations between band 2/n2, band 3/n3 pairing with n78 with harmonic, harmonic mixing and IMD issues are the good candidate in our view.
3. Conclusion

In this contribution, we discuss the approaches for introducing the UE RF requirements to support 8Rx for NR CA and EN-DC. And one observation and one proposal are made in this contribution. 
Observation 1: Currently the 4Rx requirements for LTE CA, NR CA and EN-DC are already introduced by the general approach, without having any example combination when first introduced.

Proposal 1: RAN4 to discuss applying 8Rx requirements for NR CA and EN-DC with a general approach.

- If it is preferred to apply the same approach as 4Rx requirements for NR CA and EN-DC, then there is no need to discuss and define the example combinations or configurations for 8Rx.
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