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Introduction
Considerations and proposals on 8RX UE RF requirements are provided in this contribution.
Discussion
Objectives of the WI
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, n79
· FDD bands: n7
· [bookmark: OLE_LINK25]Note 1: the total number of example band should be limited to 4. 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 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 starts from RAN4#108
· NOTE: Requirements are specified with phase approach. Objectives with 1st priority are considered first.
WF from RAN4#107
WF in [2] agreed the following.
Sub-topic 2-1 DL channel estimation at gNB depends whether or not actual ΔTRxSRS are compensated at UE.
Moderators’ note: Moderator’s understanding on this issue is that while the values of actual ΔTRxSRS are imbalanced between Rx antennas at UE, if the actual ΔTRxSRS are compensated at UE side, i.e., the transmitted power of SRS is balanced between Rx antennas by adjusting the UE PA output power considering the actual ΔTRxSRS, then in that case, gNB should not consider the actual ΔTRxSRS indicated by UE for DL channel estimation. To address this issue, it is proposed in this meeting that clarify the UE behaviour, or UE should indicate whether or not the actual ΔTRxSRS are compensated at UE, or dynamic reporting the actual ΔTRxSRS is needed, or define Pcmax per SRS antenna resource. 

Issue 2-1-1: Whether or not actual ΔTRxSRS are compensated at UE.
· Proposals 
· Proposal 1: No introduction of indication of ∆TRxSRS unless followings are defined clearly and/or clarified. (Nokia)
· UE behaviour in terms of power per port within an SRS resource set
· Whether UE compensates losses to achieve the same power across ports (no power imbalance apparoch) or not (fixed power imbalance approach).
· Necessary requirements associated with corresponding approaches if any
· Proposal 2: UE behaviour in terms of power per port during SRS transmission should be clarified before the method of ΔTRxSRS indication is introduced. (DOCOMO)
· Recommended WF
· Further discuss the UE behaviour whether or not UE compensates losses to achieve the same power across different ports during SRS antenna switching.
· Option 1: UE compensates losses to achieve the same power across ports (no power imbalance approach)
· Option 2: UE does not compensate losses to achieve the same power across ports (fixed power imbalance approach).
· Option 3: Other

Issue 2-1-2: Solutions for the issue that DL channel estimation at gNB depends whether or not actual ΔTRxSRS are compensated at UE
· Proposals 
· Proposal 1: The UE should indicate if the SRS relaxations  are compensated (Lenovo)
· The values of the relaxations  can be used to correct the downlink channel estimate at all power levels  if the UE transmitter does not compensate these relaxations.  If the UE does compensate the SRS relaxations, then the values  can be used to correct the downlink channel estimates when
·  .
· Proposal 2: Defining Pcmax per SRS antenna resource (Ericsson, Lenovo,)
· SRS reporting should also consider the configured maximum power per SRS resource and the PH for each SRS resource.  (Ericsson)
· Define PCMAX,f,c,p(i) as PCMAX for the p-th SRS port and, and furthermore, define
·  .(Lenovo)
· Proposal 3: Static and dynamic reporting (Spreadtrum Communications)
· It is suggested that UE report the actual IL statically without calibration compensation and adjustment of PA and RFIC parameters between main branch and diversity branch, otherwise report the actual output power of SRS dynamically.
· Recommended WF
· Further discuss in next meeting.

Sub-topic 2-2 Applicability to 2Rx/4Rx
Issue 2-2-1: Applicability to 2Rx/4Rx
· Proposals
· Option 1: Apply to 2Rx/4Rx (Spreadtrum Communications, Ericsson, [Xiaomi], Qualcomm)
· Option 2: Not apply to 2Rx/4Rx (vivo)
· Recommended WF
· If ΔTRxSTS indication from UE to NW is introduced for 8Rx, 
· Option 1: It can also apply to 2Rx/4Rx case.
· Option 2: It does not apply to 2Tx/4Rx case.
Sub-topic 2-3 Effect of loss imbalance across Rx paths
Issue 2-3-1: Whether or not to consider effect of loss imbalance across Rx paths
· Proposals
· Option 1: Consider (Lenovo)
· If the SRS power relaxations are compensated by the UE transmitter, the UE should report the receiver losses  in addition to the SRS power relaxations .  If the UE does not compensate the SRS power relaxations, the UE may report the set of differences  or .
· If the UE does not report receiver its receiver losses  and its SRS power relaxations  or the difference between its receiver losses and its SRS power relaxations  to the gNB, then the UE should assist the gNB in determining the differences  by reporting the amplitudes of channel measurements taken at the UE antenna ports of reference symbols transmitted from a gNB antenna port. Additionally, the UE may report the ratio  or the difference  for at least one antenna port p, if known.
· Option 2: Further discussion is needed (Nokia)
· It would be expected that loss imbalance for Rx path is smaller than that for Tx path. If, however, there are large loss imbalance for Rx path as well, this would diminish effect of ∆TRxSRS report.
· No introduction of indication of ∆TRxSRS unless followings are defined clearly and/or clarified.
· Loss imbalance for Rx path
· Recommended WF
· Further discuss the effect of loss imbalance across Rx paths in next meeting. 

Sub-topic 2-4 Optionality of reporting
Issue 2-4-1: optionality of reporting
· Proposals
· Option 1: Regardless of the reporting solutions, it is suggested that the reporting of this capability is optional. (Spreadtrum Communications)
· Option 2: Other
· Recommended WF
· Further discuss in next meeting.

Sub-topic 3-1 Optionality of reporting
Issue 3-1-1: Which release 8Rx can be release independent from.
· Proposals for 8Rx without AS-SRS
· Option 1: Rel-15 (DOCOMO)
· Option 2: Rel-16 (Qualcomm)
· Option 3: Rel-17 (Huawei, OPPO)
· Proposals for 8Rx with AS-SRS
· Option 1: Depend on when the AS-SRS patterns are specified. (DOCOMO, Qualcomm))
· If UE supports srs-TxSwitch-v1610, X=16. (DOCOMO)
· If UE supports srs-AntennaSwitchingBeyond4RX-r17, X=17. (DOCOMO)
· Option 2: Rel-17 (Samsung, Huawei, OPPO)
· 
	Cases
	Release each case is introduced
	WF

	1. 8Rx without AS-SRS
	Rel-15
	Rel-16

	2.  8Rx with AS-SRS (srs-TxSwitch)
	Rel-15
	Rel-17

	3. 8Rx with AS-SRS (srs-TxSwitch-v1610)
	Rel-16
	Rel-17

	4. 8Rx with AS-SRS (srs-AntennaSwitchingBeyond4RX-r17)
	Rel-17
	Rel-17


 
<Adhoc agreement>
FFS Release independent for 8Rx.
FFS whether distinguish AS-SRS cases for release independence discussion.
Issue 3-1-2: Changes on TS 38.307
· Proposals
· Option 1: Capture release independence for 8Rx in TS 38.307 as below: (DOCOMO)
· FFS the content of Table B.4-x.
· Table 5.4-1: Additional requirements of other release independent features
	Feature
	Release
independent from
	Requirements to be fulfilled
(see 38.307 of the REL when the feature was introduced)
	Further information

	RRM requirements for high speed train scenario
	Rel-15 (NOTE 1)
	Table C.1-1
	Rel-16 WI NR_HST introduced band independent RRM requirements: see Table C.1-1

	(Unchanged lines are omitted)

	8Rx requirements
	Rel-15 (NOTE 5)
	Table B.4-x
	Rel-18 WI NR_ENDC_ RF_FR1_enh2 introduced band independent UE RF requirements: see Table B.4-x

	NOTE 1:	Rel-15 UEs supporting the high speed train are assumed to read the Rel-16 high speed train scenario information, which is broadcast to all UEs.
(Unchanged notes are omitted)
NOTE 5: If UE supports srs-TxSwitch-v1610, it can be release independent form Rel-16. If UE supports srs-AntennaSwitchingBeyond4RX-r17, it can be release independent from Rel-17. 



· Option 2: Other
· Recommended WF
· Further discuss in next meeting

Sub-topic 3-2 The number of Rx antenna ports for UE supporting 8Rx for single carrier REFSENS and other single carrier Rx requirements
Moderator’s note: To avoid any misunderstanding, moderator tries to clarify sub-topic 3-2 is for single carrier requirement and sub-topics 3-3 is for CA requirements. Consequently, the issue 3-3-5 is added in sub-topic 3-3 where the number of Rx antenna ports for UE supporting 8Rx for CA Rx requirements is discussed.

Issue 3-2-2: The number of Rx antenna ports for UE supporting 8Rx for single carrier REFSENS (Clause 7.3.1)
· Proposals
· Option 1: The UE RF Rx requirements in clause 7.3.1(General of reference sensitivity) of 38.101-1 is supposed to be modified to (Samsung))
· In later clauses of Clause 7 where the value of REFSENS is used as a reference to set the corresponding requirement:
· in all bands, the UE shall be verified against those requirements by applying the REFSENS value in Table 7.3.2-1a,  Table 7.3.2-1b and Table 7.3.2-1c or Table 7.3.2-1d with 2 Rx antenna ports tested;
· for bands where the UE is required to be equipped with 4 Rx antenna ports, the UE shall additionally be verified against those requirements by applying the resulting REFSENS value derived from the requirement in Table 7.3.2-2 or Table [7.3.2-x] with 4 or 8 Rx antenna ports tested (selected based on the maximum Rx antenna port supported by the UE).
· Option 2: Other
· Recommended WF
· Discuss with CR considering the agreement of issue 3-2-1
Sub-topic 3-3 CA requirements

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.

Issue 3-3-5: The number of Rx antenna ports for UE supporting 8Rx for CA Rx requirements
Moderator’s note: To avoid any misunderstanding, moderator tries to clarify sub-topic 3-2 is for single carrier requirement and sub-topics 3-3 is for CA requirements. Consequently, the issue 3-3-5 is added in sub-topic 3-3 where the number of Rx antenna ports for UE supporting 8Rx for CA Rx requirements is discussed. Option 4 is added since companies may have different preference for CA case compared to single carrier case.
· Proposals
· Table 3.2.3-1: The number of Rx used for conformance testing for CA Rx requirements
	
	REFSENS
	Other Rx requirements

	Option 1
	2Rx, 4Rx, 8Rx
	4Rx

	Option 2
	2Rx, 4Rx, 8Rx
	8Rx

	Option 3
	2Rx, 8Rx
	8Rx

	Option 4
	8Rx
	8Rx

	Option 5
	Other 
	Other



· Recommended WF
· Further discuss in next meeting.
Discussion
Sub-topic 2-1 DL channel estimation at gNB depends whether or not actual ΔTRxSRS are compensated at UE 
Issue 2-1-1: Whether or not actual ΔTRxSRS are compensated at UE.
<Way forward/Agreement>: 
· Proposals 
· Proposal 1: No introduction of indication of ∆TRxSRS unless followings are defined clearly and/or clarified. (Nokia)
· UE behaviour in terms of power per port within an SRS resource set
· Whether UE compensates losses to achieve the same power across ports (no power imbalance apparoch) or not (fixed power imbalance approach).
· Necessary requirements associated with corresponding approaches if any
· Proposal 2: UE behaviour in terms of power per port during SRS transmission should be clarified before the method of ΔTRxSRS indication is introduced. (DOCOMO)
· Recommended WF
· Further discuss the UE behaviour whether or not UE compensates losses to achieve the same power across different ports during SRS antenna switching.
· Option 1: UE compensates losses to achieve the same power across ports (no power imbalance approach)
· Option 2: UE does not compensate losses to achieve the same power across ports (fixed power imbalance approach).
· Option 3: Other
Issue 2-1-2: Solutions for the issue that DL channel estimation at gNB depends whether or not actual ΔTRxSRS are compensated at UE
<Way forward/Agreement>: 
· Proposals 
· Proposal 1: The UE should indicate if the SRS relaxations  are compensated (Lenovo)
· The values of the relaxations  can be used to correct the downlink channel estimate at all power levels  if the UE transmitter does not compensate these relaxations.  If the UE does compensate the SRS relaxations, then the values  can be used to correct the downlink channel estimates when
·  .
· Proposal 2: Defining Pcmax per SRS antenna resource (Ericsson, Lenovo,)
· SRS reporting should also consider the configured maximum power per SRS resource and the PH for each SRS resource.  (Ericsson)
· Define PCMAX,f,c,p(i) as PCMAX for the p-th SRS port and, and furthermore, define
·  .(Lenovo)
· Proposal 3: Static and dynamic reporting (Spreadtrum Communications)
· It is suggested that UE report the actual IL statically without calibration compensation and adjustment of PA and RFIC parameters between main branch and diversity branch, otherwise report the actual output power of SRS dynamically.
· Recommended WF
· Further discuss in next meeting.
Discussion:
For issues 2-1-1 and 2-1-2 we think that it would be best to wait RAN1 reply before agreeing on these topics. This is simply because as RAN4 does not know what RAN1 replies if any. The proposals shown for 2-1-1 and 2-1-2 are very RAN1 dependent. In worst case, RAN4 could agree something which is in contradiction with what RAN1 suggests, leading to sending LS back and forth. We agree that these topics should and must be discussed after RAN1 reply, but agreeing on these topics is premature.
Proposal 1: Discuss issues 2-1-1 and 2-1-2 after receiving RAN1 reply
Sub-topic 2-2 Applicability to 2Rx/4Rx
Issue 2-2-1: Applicability to 2Rx/4Rx
<Way forward/Agreement>: 
· Proposals
· Option 1: Apply to 2Rx/4Rx (Spreadtrum Communications, Ericsson, [Xiaomi], Qualcomm)
· Option 2: Not apply to 2Rx/4Rx (vivo)
· Recommended WF
· If ΔTRxSTS indication from UE to NW is introduced for 8Rx, 
· Option 1: It can also apply to 2Rx/4Rx case.
· Option 2: It does not apply to 2Tx/4Rx case.
Discussion:
If indication is introduced, we propose to apply it to 2Rx/4Rx as well.
Proposal 2: If ΔTRxSTS indication from UE to NW is introduced for 8Rx, it can also apply to 2Rx/4Rx case

Sub-topic 2-3 Effect of loss imbalance across Rx paths
Issue 2-3-1: Whether or not to consider effect of loss imbalance across Rx paths
<Way forward/Agreement>: 
· Proposals
· Option 1: Consider (Lenovo)
· If the SRS power relaxations are compensated by the UE transmitter, the UE should report the receiver losses  in addition to the SRS power relaxations .  If the UE does not compensate the SRS power relaxations, the UE may report the set of differences  or .
· If the UE does not report receiver its receiver losses  and its SRS power relaxations  or the difference between its receiver losses and its SRS power relaxations  to the gNB, then the UE should assist the gNB in determining the differences  by reporting the amplitudes of channel measurements taken at the UE antenna ports of reference symbols transmitted from a gNB antenna port. Additionally, the UE may report the ratio  or the difference  for at least one antenna port p, if known.
· Option 2: Further discussion is needed (Nokia)
· It would be expected that loss imbalance for Rx path is smaller than that for Tx path. If, however, there are large loss imbalance for Rx path as well, this would diminish effect of ∆TRxSRS report.
· No introduction of indication of ∆TRxSRS unless followings are defined clearly and/or clarified.
· Loss imbalance for Rx path
· Recommended WF
· Further discuss the effect of loss imbalance across Rx paths in next meeting. 
Discussion:
Along with proposal 1, this aspect should be discussed after RAN1 reply. Initial view is that there is some risk the indication could become too complex if IL imbalance between RX paths is included into the mix, especially if the RX IL differences are small compared to TX power difference. However, we are fully ok to discuss this aspect as well.
Proposal 3: Discuss issue 2-3-1 after RAN1 reply 
Sub-topic 2-4 Optionality of reporting
Issue 2-4-1: optionality of reporting
<Way forward/Agreement>: 
· Proposals
· Option 1: Regardless of the reporting solutions, it is suggested that the reporting of this capability is optional. (Spreadtrum Communications)
· Option 2: Other
· Recommended WF
· Further discuss in next meeting.
Discussion:
In most cases, new features are optional. Usually, the optionality is discussed at the time when feature is completed. 
Proposal 4: Following typical approach, discuss optionality once the feature is completed

Sub-topic 3-1 Optionality of reporting
Issue 3-1-1: Which release 8Rx can be release independent from.
<Way forward/Agreement>: 
· Proposals for 8Rx without AS-SRS
· Option 1: Rel-15 (DOCOMO)
· Option 2: Rel-16 (Qualcomm)
· Option 3: Rel-17 (Huawei, OPPO)
· Proposals for 8Rx with AS-SRS
· Option 1: Depend on when the AS-SRS patterns are specified. (DOCOMO, Qualcomm))
· If UE supports srs-TxSwitch-v1610, X=16. (DOCOMO)
· If UE supports srs-AntennaSwitchingBeyond4RX-r17, X=17. (DOCOMO)
· Option 2: Rel-17 (Samsung, Huawei, OPPO)
· 
	Cases
	Release each case is introduced
	WF

	5. 8Rx without AS-SRS
	Rel-15
	Rel-16

	6.  8Rx with AS-SRS (srs-TxSwitch)
	Rel-15
	Rel-17

	7. 8Rx with AS-SRS (srs-TxSwitch-v1610)
	Rel-16
	Rel-17

	8. 8Rx with AS-SRS (srs-AntennaSwitchingBeyond4RX-r17)
	Rel-17
	Rel-17


 
<Adhoc agreement>
FFS Release independent for 8Rx.
FFS whether distinguish AS-SRS cases for release independence discussion.
Discussion:
In our view, there is no reason to delay release independence by artificial limitations. We propose release independence from Rel-16 with AS-SRS patterns supported from the release they were specified in. 
Proposal 5: 8RX is release independent from Rel-16 with SRS-AS pattern supported from the release they were specified in
Issue 3-1-2: Changes on TS 38.307
<Way forward/Agreement>: 
· Proposals
· Option 1: Capture release independence for 8Rx in TS 38.307 as below: (DOCOMO)
· FFS the content of Table B.4-x.
· Table 5.4-1: Additional requirements of other release independent features
	Feature
	Release
independent from
	Requirements to be fulfilled
(see 38.307 of the REL when the feature was introduced)
	Further information

	RRM requirements for high speed train scenario
	Rel-15 (NOTE 1)
	Table C.1-1
	Rel-16 WI NR_HST introduced band independent RRM requirements: see Table C.1-1

	(Unchanged lines are omitted)

	8Rx requirements
	Rel-15 (NOTE 5)
	Table B.4-x
	Rel-18 WI NR_ENDC_ RF_FR1_enh2 introduced band independent UE RF requirements: see Table B.4-x

	NOTE 1:	Rel-15 UEs supporting the high speed train are assumed to read the Rel-16 high speed train scenario information, which is broadcast to all UEs.
(Unchanged notes are omitted)
NOTE 5: If UE supports srs-TxSwitch-v1610, it can be release independent form Rel-16. If UE supports srs-AntennaSwitchingBeyond4RX-r17, it can be release independent from Rel-17. 



· Option 2: Other
· Recommended WF
· Further discuss in next meeting
Discussion:
We are fine working with this approach, obviously the details depend on what is agreed with release independence.

Sub-topic 3-2 The number of Rx antenna ports for UE supporting 8Rx for single carrier REFSENS and other single carrier Rx requirements
Moderator’s note: To avoid any misunderstanding, moderator tries to clarify sub-topic 3-2 is for single carrier requirement and sub-topics 3-3 is for CA requirements. Consequently, the issue 3-3-5 is added in sub-topic 3-3 where the number of Rx antenna ports for UE supporting 8Rx for CA Rx requirements is discussed.
Issue 3-2-2: The number of Rx antenna ports for UE supporting 8Rx for single carrier REFSENS (Clause 7.3.1)
<Way forward/Agreement>: 
· Proposals
· Option 1: The UE RF Rx requirements in clause 7.3.1(General of reference sensitivity) of 38.101-1 is supposed to be modified to (Samsung))
· In later clauses of Clause 7 where the value of REFSENS is used as a reference to set the corresponding requirement:
· in all bands, the UE shall be verified against those requirements by applying the REFSENS value in Table 7.3.2-1a,  Table 7.3.2-1b and Table 7.3.2-1c or Table 7.3.2-1d with 2 Rx antenna ports tested;
· for bands where the UE is required to be equipped with 4 Rx antenna ports, the UE shall additionally be verified against those requirements by applying the resulting REFSENS value derived from the requirement in Table 7.3.2-2 or Table [7.3.2-x] with 4 or 8 Rx antenna ports tested (selected based on the maximum Rx antenna port supported by the UE).
· Option 2: Other
· Recommended WF
· Discuss with CR considering the agreement of issue 3-2-1
Discussion:
No matter what approach is chosen, it should not make the specification more difficult to read. Option 1 looks pretty ok with maybe a few modifications into third sub-bullet. If some other elegant way to capture the information is found, that can be discussed as well.

Sub-topic 3-3 CA requirements
Issue 3-3-3: Optional or mandatory for UE supporting 8Rx in non-CA Optional or mandatory to support 8Rx in CA mode
<Way forward/Agreement>: 
· Proposals
· Option 1: Optional (Samsung, Qualcomm)
· Recommended WF
· Further discuss in next meeting.
Discussion:
This should be optional, otherwise the usage of 8RX in CA is too limited.
Proposal 6: Band which supports 8Rx in Non-CA mode is not required to support 8RX when in CA mode

Issue 3-3-4: Modification on MSD
<Way forward/Agreement>: 
· 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.
Discussion:
Option 1 is aligned with current practice of 4RX and is ok for us
Proposal 7: Apply Option 1 to clarify the relationship between MSD and ΔRIB,8R

Issue 3-3-5: The number of Rx antenna ports for UE supporting 8Rx for CA Rx requirements
<Way forward/Agreement>: 
Moderator’s note: To avoid any misunderstanding, moderator tries to clarify sub-topic 3-2 is for single carrier requirement and sub-topics 3-3 is for CA requirements. Consequently, the issue 3-3-5 is added in sub-topic 3-3 where the number of Rx antenna ports for UE supporting 8Rx for CA Rx requirements is discussed. Option 4 is added since companies may have different preference for CA case compared to single carrier case.
· Proposals
· Table 3.2.3-1: The number of Rx used for conformance testing for CA Rx requirements
	
	REFSENS
	Other Rx requirements

	Option 1
	2Rx, 4Rx, 8Rx
	4Rx

	Option 2
	2Rx, 4Rx, 8Rx
	8Rx

	Option 3
	2Rx, 8Rx
	8Rx

	Option 4
	8Rx
	8Rx

	Option 5
	Other 
	Other



· Recommended WF
· Further discuss in next meeting.
Discussion:
Many of the options could be justified based on different rationales. Given that each 8Rx band is thoroughly tested in Non-CA mode, perhaps Option 4 could be considered for CA to limit testing. 
Proposal 8: Consider using Option 4 for 8RX CA requirements 

UE capabilities
8RX is obviously a new feature within the industry, and 4RX has been the baseline for MB/HB/UHB. The ecosystem for 8RX is evolving on both Device and Infra side with different kind of implementations.
In UE capability signalling there is indication for Maximum number of MIMO layers. However, currently it is not possible to indicate different number of RX paths compared to indicated Maximum number of MIMO layers. In our view, it would be good to add possibility to indicate maximum number of RX paths different than Max supported MIMO layers as it would allow to indicate 8RX/4L support.
Proposal 9: Introduce new UE capability allowing to indicate the number of RX paths different to indicated Max number of MIMO layers for UE’s supporting at least 4L. UE capability should be Per CC per band combination




Conclusion
Considerations of 8RX UE RF requirements were provided with the following observations and proposals.
Proposal 1: Discuss issues 2-1-1 and 2-1-2 after receiving RAN1 reply
Proposal 2: If ΔTRxSTS indication from UE to NW is introduced for 8Rx, it can also apply to 2Rx/4Rx case
Proposal 3: Discuss issue 2-3-1 after RAN1 reply 
Proposal 4: Following typical approach, discuss optionality once the feature is completed
Proposal 5: 8RX is release independent from Rel-16 with SRS-AS pattern supported from the release they were specified in
Proposal 6: Band which supports 8Rx in Non-CA mode is not required to support 8RX when in CA mode
Proposal 7: Apply Option 1 to clarify the relationship between MSD and ΔRIB,8R
Proposal 8: Consider using Option 4 for 8RX CA requirements 
Proposal 9: Introduce new UE capability allowing to indicate the number of RX paths different to indicated Max number of MIMO layers for UE’s supporting at least 4L. UE capability should be Per CC per band combination
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nas by adjusting the UE PA output power considering the actual ΔTRxSRS, then in that 


case, gNB should 


not


 


consider the actual ΔTRxSRS indicated by UE for DL channel estimation. To address this issue, it 


is proposed in this meeting that clarify the UE behav


iour, or UE should indicate whether or not the actual ΔTRxSRS 


are compensated at UE, or 


d


ynamic reporting the actual ΔTRxSRS is needed, or define Pcmax per SRS antenna 


resource. 


 


 


Issue 2


-


1


-


1: Whether or not actual 


Δ


TRxSRS are compensated at UE.


 


·


 


Proposals 


 


o


 


Proposal 1: 


No introduction of indication of 


?


TRxSRS unless followings are defined clearly and/or 


clarified. (Nokia)
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3GPP TSG - RAN WG4 # 10 8   R4 - 2 3 13377   Toulouse ,  France ,  August   2 1 st   –   2 5 th , 2023     Agenda item:   8 . 4 . 1 .2   Source:    Qualcomm  France   Title:     8RX  UE  RF requirements   Document for:   Approval   1.   Introduction   C onsideration s   and proposals   on 8RX  UE  RF  requirement s are provided in this contribution.   2.   Discussion   2.1. Objectives of the WI   The WID [1] has the following objectives listed for 8RX:   Enable  8Rx   for CPE/FWA/vehicle/industrial devices   [ RAN4 ]   •   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 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   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 start s from RAN4#108   •   NOTE : Requirements are specified with phase approach.   Objectives with 1st priority are considered first.   2.2. WF from RAN4#107   WF in [2]   agreed the following.   Sub - topic 2 - 1 DL channel estimation at gNB depends whether or  not actual  ΔTRxSRS are compensated at UE.   Moderators’ note: Moderator’s understanding on this issue is that while the values of actual ΔTRxSRS are imbalanced  between Rx antennas at UE, if the actual ΔTRxSRS are compensated at UE side, i.e., the transmitted power of SRS is  balanced between Rx anten nas by adjusting the UE PA output power considering the actual ΔTRxSRS, then in that  case, gNB should  not   consider the actual ΔTRxSRS indicated by UE for DL channel estimation. To address this issue, it  is proposed in this meeting that clarify the UE behav iour, or UE should indicate whether or not the actual ΔTRxSRS  are compensated at UE, or  d ynamic reporting the actual ΔTRxSRS is needed, or define Pcmax per SRS antenna  resource.      Issue 2 - 1 - 1: Whether or not actual  Δ TRxSRS are compensated at UE.      Proposals    o   Proposal 1:  No introduction of indication of  ? TRxSRS unless followings are defined clearly and/or  clarified. (Nokia)  

