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Introduction
[bookmark: _Hlk115189237]In RAN#99, the generic R18 FR1_enh2 WI was revised for the 4Tx part in [1]. In this contribution we provide our proposals for antenna isolation assumptions for 4Tx PC1.5 2x23dBm PAs MPR.
Discussion
 WI objectives for 4Tx
[bookmark: OLE_LINK19]Enable 4Tx on a single carrier for CPE/FWA/vehicle/industrial devices [RAN4]
· Investigate framework and architecture Example bands:
· TDD bands: n41, n77/n78
· FDD bands: n1
· Note 1: the total number of example bands 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 4Tx
· First priority: 4x4 UL MIMO
· Second priority: investigate and if necessary specify TxD requirement to support the same power class in UL MIMO and single antenna port 
· PA configuration assumption:
· First priority: 4x23dBm
· Second priority: 2x23dBm + 2x26dBm, 4x26dBm
· UE power class
· First priority: PC 1.5
· Second priority: PC2/PC3, and/or new power class if needed
· Note 1: PC1.5 is only applicable for TDD bands
· Note: detailed combinations for 2nd priority PA/UE power class assumptions are to be discussed in RAN4
· NOTE1: Requirements are specified with phase approach. Objectives with 1st priority are considered first.
· NOTE2: It is assumed the devices are equipped with 4Rx antennas for band n1 requirement definition.
MPR evaluation for 4Tx
One of the key RAN4 requirements for 4Tx from an RF perspective beyond the 4x4 UL MIMO codebooks, is the associated MPR for the different power classes.
4TX measurements are very difficult to perform and RIMD simulation for 2Tx or 4Tx lack good modelling for RIMD and coupling mechanisms. 
With the first priority being PC1.5 with four 23dBm PAs, there is a few more aspects to consider:
· First the 23dBm PAs are less linear than PC2 PAs since their calibration is for 30dB ACLR instead of 31dB ACLR for 26dBm PAs 
=> 4Tx PC1.5 MPR is more sensitive to RIMD than the 2Tx PC1.5 MPR (~0.3dB)
· Secondly for 4Tx, each PA sees 3 times the reverse interference than a 2Tx case 
=> the interference level is 5dB higher thus RIMD3 could increase by 15dB if the 3dB/dB rule would apply
· Both would result with a 4Tx PC1.5 MPR significantly higher than for 2Tx PC1.5 MPR.
For FWA, the 2Tx PC1.5 MPR assumes 20dB isolation. If one wanted to achieve the same MPR performance for 4Tx given the 3x interference and the 1dB lower linearity of each PA, the antenna isolation would need a 6dB higher value.
Another way to look at it is to say, a 4Tx MPR with 20dB antenna isolation would correspond to a 2Tx MPR with 14dB antenna isolation which would result in an MPR closer to the smartphone MPR in Table 6.2D.2-2 rather than Table 6.2D.2-3 FWA MPR. 
This results in only 0.5dB MPR degradation but if a 10dB antenna isolation was considered for 4Tx, this would be the equivalent of a 2Tx MPR with only 4dB isolation! The MPR degradation would then be significant.
One aspect shown in the past is that with increasing antenna isolation, one should make sure the PCB isolation also increases, but this is consistent with the form factors offering higher antenna isolation.
Proposal on antenna isolation assumption for 4Tx PC1.5 4x23dBm PA MPR: Two sets of antenna isolations are considered to derive MPR:
· 16dB antenna isolation which would enable to reuse the smartphone MPR from Table 6.2D.2-2 for small form factor CPE/FWA/vehicle/industrial devices. This would not require higher PCB isolation assumptions than for smartphones
· 26dB antenna isolation which would enable to reuse the smartphone MPR from Table 6.2D.2-1 for large form factor CPE/FWA/vehicle/industrial devices. This would require improved PCB isolation.
Conclusions
In this contribution, we provided an estimation of the antenna isolation impact on 4Tx PC1.5 MPR and make the following proposal.

Proposal on antenna isolation assumption for 4Tx PC1.5 4x23dBm PA MPR: Two sets of antenna isolations are considered to derive MPR:
· 16dB antenna isolation which would enable to reuse the smartphone MPR from Table 6.2D.2-2 for small form factor CPE/FWA/vehicle/industrial devices. This would not require higher PCB isolation assumptions than for smartphones
· 26dB antenna isolation which would enable to reuse the smartphone MPR from Table 6.2D.2-1 for large form factor CPE/FWA/vehicle/industrial devices. This would require improved PCB isolation.
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