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1 Introduction
As the outcome of pre-RAN #95e RAN4 Rel-18 email discussion, the moderator summary for [RAN95e-RAN4-R18Prep-01] FR1 RF Enhancements was provided in [1], and the corresponding WID on Further RF requirements enhancement for NR FR1 was provided in [2] with the following objectives:
Objective of Core part WI 
· Enable 4Tx on a single carrier for CPE/FWA/vehicle/industrial devices (RAN4)
· Investigate framework and architecture 
· Example bands: n41, n77 and n78 (other bands to be introduced in the release independent way later from Rel-18) 
· [FFS on FDD example band] 
· [Note 1: the total number of example band should be limited to 3.] 
· [Note 2: if FDD example band is added, study the REFSNES degradation due to 4Tx FDD operation in the example band] 
· 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: 23dBm x 4, 26dBm x4] 
· For UE power class 
· first priority: PC 1.5 
· second priority: PC2 and PC3 
· Note: PC1.5 is only applicable for TDD bands 
· Specify the BS demodulation performance requirements to support UL 4-layer MIMO UE operation 
· Enable [6Rx and] 8Rx for CPE/FWA/vehicle/industrial devices (RAN4)
· Example bands: n41, n77 and n78 (other bands to be introduced in the release independent way later from Rel-18) 
· Specify the UE RF requirements to support [6Rx and] 8Rx 
· [Study the extension to 6/8 antenna SRS antenna switching] 
          Note: FDD bands are not precluded to be introduced in the release independent way later from Rel-18. 
· Investigate 6Rx on higher frequency bands targeting at support of smartphone (RAN4) 
· Investigate the feasibility whether 6Rx can be supported by smartphone 
· Feasibility study includes performance gain and form factor restrictions 
· Example bands are n41, n77 and n78 (other bands to be introduced in the release independent way later from Rel-18) 
· Study the applicable frequency upper bound to support 6Rx. 
· Specify the requirements to support 6Rx subject to the conclusion of feasibility study 
· Specify the UE RF requirements to support 6Rx 
· [Study the extension to 6 antenna SRS antenna switching] 
· Study and specify requirements to support 3Tx considering the following use cases (RAN4) 
· 3Tx simultaneous transmissions for two band inter-band UL CA/ENDC/SUL with 1Tx on one uplink operating band and 2Tx on the other uplink operating band for single carrier with UL MIMO or intra-band contiguous CA+UL MIMO 
· Specify Tx switching transmission enhancement [if needed](RAN2, RAN4) 
· Cover inter-band UL CA , ENDC and SUL case 
· Identify and specify RAN2 signaling design is needed 
· Identify and specify the necessary RF requirements if needed 
· [Specify 3Tx simultaneous transmission for inter-band UL CA and EN-DC] 
· Power enhancement  
· Study of the definition of power class starts after the completion of Rel-17 PowerLimitCA_DC WI. 
· Investigate the feasibility of lower MSD for inter-band CA/EN-DC/[DC] combinations (RAN4) 
· [Example band combinations: CA_n1-n77, CA_n3-n41] 
· Study how the MSD performance can be improved for example band combinations 
· Study correlation of MSD improvement between different MSD resources (harmonics, IMD2/3/4/5, cross band isolation and harmonic mixing) 
· [Study whether the generic approach can be applied based on UE indication of capability] 
Objective of Performance part WI

· Enable 4Tx on a single carrier for CPE/FWA/vehicle/industrial devices 
· Specify the BS demodulation performance requirements to support UL 4-layer MIMO UE operation 
· Enable [6Rx and] 8Rx for CPE/FWA/vehicle/industrial devices 
· Specify RLM test cases with 8Rx 
· Specify UE demodulation performance and CSI requirements to support [6Rx and] 8Rx 
· Specify the requirements with 8 MIMO layers 
· Investigate 6Rx on higher frequency bands targeting at support of smartphone 
· Specify the requirements to support 6Rx subject to the conclusion of feasibility study 
· Specify RLM test cases with 6Rx 
· Specify UE demodulation performance and CSI requirements to support 6Rx 
· [Investigate the feasibility and if necessary define the requirements with MIMO layer larger than 4] 
· Specify release independence requirements in TS 38.307 if needed. 

In this contribution, we will provide our views on the objectives for Rel-18 FR1 RF Enhancement WI.
2 Discussion
On Objective 1 for 4Tx in CPE-type UE
Firstly, we support to add FDD example band. For FDD band like n1, the carrier frequency is close to the TDD band like n41. Meanwhile, considering the timeline, we are fine to prioritize TDD band over FDD band.

Secondly, for the power class, we are supportive to consider PC1.5 as first priority for TDD, considering the UE is capable of 4Tx with 4 PAs.
Proposal 1: On Objective 1 for 4Tx in CPE-type UE:
· Add FDD example band of n1 as second priority compared to TDD bands
· Support to consider PC1.5 as first priority for TDD
On Objective 2 for 6/8Rx in CPE-type UE
Firstly, we don’t support to define 6Rx requirements for CPE-type UE. Considering the limited time resource for Rel-18, 8Rx requirements for CPE-type UE is sufficient.
Secondly, we also support the extension of SRS Tx port switching for 8 antennas, to enable better DL CSI acquisition and DL performance.
Thirdly, regarding whether to consider FDD band in the example band, the conclusion needs to be aligned with that for 4Rx.

Proposal 2: On Objective 2 for 6/8Rx in CPE-type UE:
· Remove 6Rx for CPE-type UE
· Include the extension of SRS Tx port switching for 8 antennas
· Similar to 4Tx, add FDD example band of n1 as second priority compared to TDD bands

On Objective 3 for 6Rx in smart phone
In general, we are supportive of 6Rx for smart phone. Similar to 8Rx, we support the extension of SRS Tx port switching for 6 antennas.
Proposal 3: On Objective 3 for 6Rx in smart phone:
· Include the extension of SRS Tx port switching for 6 antennas
On Objective 4 for 3Tx capable UE in smart phone
For 3Tx capable UE, we think the most straightforward and easiest use case is to realize 0 us switching period. 0 us switching period was originally proposed in Rel-16, but UE vendors were against to include it at that time. Now, Rel-18 is a good timing to introduce 0 us switching period for 1Tx-2Tx switching. Moreover, the standard impact is very limited.

For the WI objective, to be more specific and focused, we propose to change the title from “Specify Tx switching transmission enhancement” to “Support 0 us switching period for 1Tx-2Tx switching”.
Proposal 4: On Objective 4 for 3Tx capable UE in smart phone:
· Prioritize the objective for Tx switching enhancement, and change the title from “Specify Tx switching transmission enhancement” to “Support 0 us switching period for 1Tx-2Tx switching” to be more focused.
On Objective 5 for lower MSD
During the pre-RAN #95e email discussion, one comment on this objective was that, with only study phase, it cannot be incorporated in the FR1 WID. In our view, if a follow-up normative phase is expected in Rel-18, it is fine to incorporate the study phase in the WID. One similar case is the CRS-IM in Rel-17 demod WI. A study phase for CRS-IM was included in Rel-17 demod WID firstly, and later the normative phase was added based on the outcome of study phase.
Proposal 5: On Objective 5 for lower MSD:
· If a follow-up normative phase is expected in Rel-18, it is fine to incorporate the study phase in the WID.
3 Conclusion
In this contribution, we provided our views on the objectives for Rel-18 FR1 RF Enhancements WI, with the following proposals:

Proposal 1: On Objective 1 for 4Tx in CPE-type UE:
· Add FDD example band of n1 as second priority compared to TDD bands

· Support to consider PC1.5 as first priority for TDD

Proposal 2: On Objective 2 for 6/8Rx in CPE-type UE:

· Remove 6Rx for CPE-type UE
· Include the extension of SRS Tx port switching for 8 antennas
· Similar to 4Tx, add FDD example band of n1 as second priority compared to TDD bands

Proposal 3: On Objective 3 for 6Rx in smart phone:
· Include the extension of SRS Tx port switching for 6 antennas
Proposal 4: On Objective 4 for 3Tx capable UE in smart phone:
· Prioritize the objective for Tx switching enhancement, and change the title from “Specify Tx switching transmission enhancement” to “Support 0 us switching period for 1Tx-2Tx switching” to be more focused.
Proposal 5: On Objective 5 for lower MSD:
· If a follow-up normative phase is expected in Rel-18, it is fine to incorporate the study phase in the WID.
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