[bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _Ref124589705][bookmark: _Ref129681862]3GPP TSG-RAN WG4 Meeting # 108	R4-2311926
Toulouse, France, 21th - 25th, Aug, 2023

Source: 	Samsung
Title: 	Views on 8Rx for CPE FWA vehicle industrial devices
Agenda Item:	8.4.1.2
Document for:	Discussion
1. [bookmark: _GoBack]Introduction
In RAN#100, the WID for FR1 enhancement was revised to include CA/DC with 8Rx operation for the constituent band(s) as [1]. In this paper, we provide our views on some remaining issues captured in WF [2].
2. Discussion
2.1 Release independent
The agreement in last meeting was to further discuss the release independent assumption for 8Rx w and w/o AS-SRS, as well as whether to distinguish AS-SRS cases for different releases in TS 38.307.
[bookmark: OLE_LINK1]4Rx operation is introduced as release independent from Rel-15, and SRS antenna switching 1T2R, 1T4R and 2T4R are introduced from Rel-15 as well, so 4Rx operation could support 1T2R, 1T4R and 2T4R SRS-AS without any issue in Rel-15. However, as of Rel-16, the highest capability of SRS-AS is 4T4R, and XT8R (X=1, 2, 4) was introduced in Rel-17 in RAN1, so 8Rx operation with XT8R (X=1, 2, 4) anyway cannot be implemented for a Rel-15 or Rel-16 UE. However, from spec perspective, as [4] point out, we may do not need to overwork to specifically distinguish 8Rx with different AS-SRS capabilities for different releases in TS 38.307, since even if we just simply state 8Rx is release independent from Rel-15, anyway a Rel-15 UE cannot support 8Rx with XT8R since RAN1 does not support it in Rel-15.
Proposal 1: It appears unnecessary to specifically distinguish 8Rx with different AS-SRS capabilities for different releases in TS 38.307, the applicable AS-SRS capability is associated with which release it was introduced in RAN1.

2.2 CA/DC requirements 
The RF requirements for single carrier with 8Rx operation were agreed in last RAN4 meeting, i.e, if UE is equipped with 8Rx for one carrier, it requires to verify both 2Rx, 4Rx and 8Rx in terms of single carrier REFSENS and only verify 8Rx in terms of single carrier Rx requirements other than REFSENS.
While for CA/DC, as agreed in last RAN4 meeting, the WID is supposed to be revised first to include CA/DC in the objective explicitly before discussing the concrete requirements. Accordingly, the WID was revised in RAN#100 as below.
[image: ]

As we mentioned in our paper of last meeting [3], actually it consumed great efforts to enable 4Rx for CA in Maintenance WI though the description appears quite simple now in current spec, and generally the conclusion and methodology for 4Rx CA could be reused for 8Rx CA operation, and we think example band combos are not needed, note that for 4Rx CA the requirements were also directly defined and no example band combos were selected. For CA operation, we still think verifying only 8Rx (for both CA/DC REFSENS and other CA/DC requirements) is enough if UE declares 8Rx supporting for the constituent band(s) with a CA/DC.
Proposal 2: Example band combos are not needed for 8Rx CA/DC requirement specification.
Proposal 3: Verifying only 8Rx (for both CA/DC REFSENS and other CA/DC requirements) is enough if UE declares the support of 8Rx for the constituent band(s) with a CA/DC.
Observation 1: Combing the agreement made for single carrier 8Rx in last meeting and above proposal 3 for CA/DC, the description of clause 7.2 of 38.101-1 could be modified to:
· “For the single carrier REFSENS requirements in Clause 7, the UE shall be verified with two Rx antenna ports in all supported frequency bands, additional requirements for four Rx ports shall be verified in operating bands where the UE is equipped with four Rx antenna ports, and additional requirements for eight Rx ports shall be verified in operating bands where the UE is equipped with eight Rx antenna ports
· For Rx requirements other than single carrier REFSENS in Clause 7, the UE shall be verified with four or eight Rx antenna ports (selected based on the maximum Rx antenna port supported by the UE) and skip two Rx antenna ports requirements in operating bands where the UE is equipped with four or eight Rx antenna ports, otherwise, the UE shall be verified with two Rx antenna ports.”

In addition, in our view a band supporting 8Rx operation for single band/carrier does not mean it would definitely adopt 8Rx for this band with an intra-band or inter-band CA/DC, flexibility should be left for UE implementation for CA/DC operation. 
Proposal 4: One band declaring the support of 8Rx operation for single band should not be mandated to support 8Rx operation for the relevant CA/DC. 
Proposal 5: For CA/DC operation with 8Rx on the constituent band(s), clarify the relationship between MSD and ΔRIB, 8R by adding the following sentence.
· [bookmark: OLE_LINK2]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.
[bookmark: OLE_LINK10]-   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.
3. Conclusion
Proposal 1: It appears unnecessary to specifically distinguish 8Rx with different AS-SRS capabilities for different releases in TS 38.307, the applicable AS-SRS capability is associated with which release it was introduced in RAN1.
Proposal 2: Example band combos are not needed for 8Rx CA/DC requirement specification.
Proposal 3: Verifying only 8Rx (for both CA/DC REFSENS and other CA/DC requirements) is enough if UE declares the support of 8Rx for the constituent band(s) with a CA/DC.
Observation 1: Combing the agreement made for single carrier 8Rx in last meeting and above proposal 3 for CA/DC, the description of clause 7.2 of 38.101-1 could be modified to:
· “For the single carrier REFSENS requirements in Clause 7, the UE shall be verified with two Rx antenna ports in all supported frequency bands, additional requirements for four Rx ports shall be verified in operating bands where the UE is equipped with four Rx antenna ports, and additional requirements for eight Rx ports shall be verified in operating bands where the UE is equipped with eight Rx antenna ports
· For Rx requirements other than single carrier REFSENS in Clause 7, the UE shall be verified with four or eight Rx antenna ports (selected based on the maximum Rx antenna port supported by the UE) and skip two Rx antenna ports requirements in operating bands where the UE is equipped with four or eight Rx antenna ports, otherwise, the UE shall be verified with two Rx antenna ports.”
Proposal 4: One band declaring the support of 8Rx operation for single band should not be mandated to support 8Rx operation for the relevant CA/DC. 
Proposal 5: For CA/DC operation with 8Rx on the constituent band(s), clarify the relationship between MSD and ΔRIB, 8R by adding the following sentence.
· 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.
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*  Example bands:.
- TDD bands: n41, n77/ n78, n79.
- FDD bands: n7.
= Note 1: the total number of example band should be limited to 4. n77/n78 are considered as on
band during the study..
= Note 2: other bands to be introduced in the release independent way later on from Rel-18.
= Note 3: specitying requirements for TDD bands has first priority.
*  Specify the UE RF requirements to support 8Rx for both single carrier and CA/DC. Example band combos and
configurations need to be defined..
*  Study and specify the requirements to support SRS antenna switching for t1r8, t2r8, t4r8.

- Discussion on t4r8 skallstarts from RAN4#108after at least one PCHor4Txis completed.

* NOTE: Requirements are specified with phase approach. Objectives with 1st priority are considered first..





