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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. The only change made in RAN#101 was to remove example band combinations as agreed in RAN4#108:
[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#108
WF in [2] agreed the following.
[bookmark: _Hlk143695763]Topic #1: ΔTRxSRS for 4Tx/8Rx 
Sub-topic 1-1
ΔTRxSRS for 4Tx/8Rx where four types of t4r8, t4r8-t2r8, t4r8-t1r8, t4r8-t2r8-t1r8 are discussed.
Issue 1-1-1: ΔTRxSRS for 4Tx/8Rx for PC3
· Proposals
· Proposals from companies’ contributions are summarised in the below table:

For n41/n77/n78 (bands whose FUL_high is lower than the FUL_low of n79)
	
	ZTE
	OPPO
	Huawei
	Ericsson

	t4r8
	3.0
	2.5
	3.0
	3.0

	t4r8-t2r8
	3.0
	4.0
	4.5
	3.5

	t4r8-t1r8
	4.5
	6.5
	6.5
	4.0

	t4r8-t2r8-t1r8
	5.0
	6.5
	6.5
	4.5



For n79 (bands whose FUL_high is lower than the FUL_low of n79)
	
	ZTE
	OPPO
	Huawei
	Ericsson

	t4r8
	4.5
	3.5
	4.5
	4.5

	[bookmark: _Hlk143695835]t4r8-t2r8
	4.5
	5.0
	6.0
	5.0 

	[bookmark: _Hlk143695847]t4r8-t1r8
	5.5
	7.5
	8.0
	5.5

	[bookmark: _Hlk143695857]t4r8-t2r8-t1r8
	6.5
	7.5
	8.0
	6.0



<Way forward/Agreement> 
Further discuss ΔTRxSRS for 4Tx/8Rx in next meeting
· For t4r8, check if 3.0dB for n41/n77/n78 and 4.5dB for n79 is agreeable in next meeting.
· FFS for t4r8-t2r8, t4r8-t1r8, t4r8-t2r8-t1r8
· For t4r8-t2r8, discuss whether the same value with t2r4-t1r4 can be taken (3.0dB for n41/n77/n78/n79 and 4.5dB for n79).
Topic #2: CA/DC requirements 
Sub-topic 2-1
Optionality of 8Rx for CA/DC.
Issue 2-1-1: Optionality of 8Rx for CA/DC.
<Agreement in Main session in Tue.>
· UE supporting 8RX in single band mode is not mandated to support the same band with 8RX in band combination mode

Sub-topic 2-2
Example band combinations for 8Rx CA/DC requirements.
· Whether example band combinations are needed.
· If needed, how to define example band combinations.

Issue 2-2-1: Whether example band combinations are needed.
<Agreement in Main session in Tue.>
· Agree on Option 1, meaning that
· RAN4 does not define example band combinations for 8Rx CA/DC
· 8Rx requirements should apply to the band(s) implemented with 8Rx in all existing band combinations including intra/inter band CA and DC (including EN-DC)

Sub-topic 2-3
Rx requirements for 8Rx CA/DC.
· The number of Rx used for conformance testing for CA Rx requirements
· MSD requirements
Issue 2-3-1: The number of Rx used for conformance testing for CA Rx requirements
· Proposals
· Proposals from companies’ contributions are summarised in the below table:

Table 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
(Ericsson)
	2Rx, 4Rx, 8Rx
	8Rx

	Option 3
(vivo)
	2Rx, 8Rx
	8Rx

	Option 4
(Samsung, Qualcomm)
	8Rx
	8Rx



<Agreement in Main session in Tue.>
down-select to Option 2 and Option 4.

<Agreement in Adhoc>
Option 4

Issue 2-3-2: MSD requirements
· Proposals
· Option 1: For CA/DC operation with 8Rx on the constituent band(s), clarify the relationship between MSD and ΔRIB, 8R by adding the following sentence. (Samsung, ZTE, vivo, Huawei, Qualcomm)
· 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.

<Agreement in Main session in Tue.>
Agree on Option 1.

Sub-topic 2-4 
New UE capability allowing to indicate the number of RX paths.
Issue 2-4-1: New UE capability allowing to indicate the number of RX paths.
· Proposals
· Option 1: 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 (Qualcomm).
· Option 2: Other

< Agreement in Adhoc>
FFS in next meeting further considering at least the following points:
· the benefit of number of Rx paths indication and how to use this information by NW.

Topic #3: ΔTRxSRS indication from UE to NW 
Sub-topic 3-2
UE behavior whether UE has power imbalance compensation.
Issue 3-2-1: UE behavior whether UE has power imbalance compensation.
· Proposals
· Proposal 1: Send an LS to inform RAN1 of at least following possible options in their future discussion (Nokia).
· Option 1: Supplement the lost power(s) across ports up to the advertised power class.
· Option 2: Supplement the lost power(s) across ports up to “the advertised power class -  max(∆TRxSRS,p)”
· Option 3: Not supplement the lost power(s) at all across port and maintain the power imbalances across ports according to ∆TRxSRS,p, i.e., P0, P1 - ∆TRxSRS,1, …., Pp - ∆TRxSRS,p.
· Proposal 2: Following the power control equations in TS38.213 specification, the UEs are supposed to compensate insertion losses for each SRS transmission below the maximum power. (Ericsson)
· Proposal 3 (Not proposal, but observation)
· The current specifications do not provide readers with an unified interpretation in terms of power control per port in the same SRS resource set. It’s noted that at least our understanding is that UE must perform the same power control across ports in the same SRS resource set. (Nokia)
· UE can compensate the SRS IL among different antennas before PA max power is reached, however, it is UE implementation dependent. (OPPO)
· UE may or may not have power imbalance compensation, which is up to UE implementation and no need to specify any requirements, tests or behaviour accordingly. (Huawei) 


<Way forward/Agreement>
FFS in next meeting.

Sub-topic 3-3
Reporting methods, Rx path imbalance, dynamic or static reporting.
Issue 3-3-1: Reporting methods:
· Proposals
· Proposal 1: UE needs to have approaches to solve this issue when UE power is limited which UE could not keep power balanced between main branch SRS antenna switch port and diversity branch by self-compensation. (Spreadtrum)
· Proposal 2: Considering that UE reports on the actual IL imbalance for each diversity branch used for SRS per band. (Spreadtrum)
· Proposal 3: Define PCMAX,f,c,p(i) as PCMAX for the p-th SRS port and, and furthermore, define (Lenovo)
·  .
· Proposal 4: The UE should indicate if the SRS relaxations  are compensated so that the power at the antenna connectors is equal for all power settings such that  (Lenovo)
· 
· Proposal 5: 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 (Lenovo)
·  .
· Proposal 6: 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 . (Lenovo)
· Proposal 7: 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. (Lenovo)
· Proposal 8: IL imbalance reporting mechanism for SRS AS should include both the configured maximum output power per SRS resource and the power headroom per SRS resource. (Ericsson)

<Way forward/Agreement>
FFS in next meeting.


Issue 3-3-2: Rx path imbalance
· Proposals
· Proposal 1: Do not need to consider the effect of loss imbalance across RX paths. (Spreadtrum, Ericsson)
· By inspecting different SRS antenna switching architectures presented in previous meetings, we can conclude that the imbalance between different Rx paths is expected to be considerably smaller than in the case of SRS AS transmissions due to the absence of RF switches and smaller routing losses on the Rx paths. Thus, the effect of loss imbalance between Rx ports should not be considered. (Ericsson)

<Way forward/Agreement>
FFS in next meeting.

Issue 3-3-3: dynamic or static reporting
· Proposals
· Proposal 1: IL imbalance reporting mechanism for SRS AS should be dynamic. (Ericsson)

<Way forward/Agreement>
FFS in next meeting.

Sub-topic 3-4
Applicability to 2Rx/4Rx, and optionality. 
Issue 3-4-1: Applicability to 2Rx/4Rx
· Proposals
· Proposal 1: If ΔTRxSTS indication from UE to NW is introduced for 8Rx, it can also apply to 2Rx/4Rx case (Spreadtrum, Qualcomm Ericsson)
· Proposal 2: Not applicable to 2Rx/4Rx (vivo)

<Way forward/Agreement>
FFS in next meeting.

Issue 3-4-2: Optionality of reporting actual ΔTRxSRS
· Proposals
· Proposal 1: Optional if the feature is introduced (Qualcomm, Ericsson)

<Way forward/Agreement>
FFS in next meeting.

Topic #4: Release independence and other 
Sub-topic 4-1

Release independence
Issue 4-1-1: Which release 8Rx can be release independent from.
· Proposals
· Option 1: Rel-15 (docomo, Ericsson)
· Option 2: Rel-16 (OPPO, Qualcomm)
· Option 3: Rel-17 (ZTE, Huawei)
· Option 4: Other proposals and observations.
· For 8Rx with AS-SRS, the release independence should depend on the release where the corresponding SRS-AS capability was introduced (docomo, Qualcomm, Ericsson)
· 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 (Samsung)
· It is not necessary to combine 8Rx release independent issue together with the antenna switching IE, since 8Rx and SRS antenna switching are separate capabilities, and 8Rx UE can choose to support either Rel-15, Rel-16, or Rel-17 SRS antenna switching via corresponding capabilities (OPPO)
· It is unnecessary to consider two versions based on whether the UE can support xt8r AS-SRS for release independent, since xt8r AS-SRS is essential and indispensable to ensure overall performance for the 8Rx capable UE (Huawei)

<Way forward/Agreement>
FFS whether 8Rx can be release independent from Rel-15 or Rel-16 or Rel-17.

Sub-topic 4-2
6Rx feasibility
Issue 4-2-1: 6Rx feasibility
· Proposals
· Option 1: No need to discuss the feasibility of 6Rx within current WI (vivo)
· Option 2: Other

<Way forward/Agreement>
No further discussion in this WI.
Discussion
Topic #1: ΔTRxSRS for 4Tx/8Rx 
Sub-topic 1-1
ΔTRxSRS for 4Tx/8Rx where four types of t4r8, t4r8-t2r8, t4r8-t1r8, t4r8-t2r8-t1r8 are discussed.
Issue 1-1-1: ΔTRxSRS for 4Tx/8Rx for PC3
· Proposals
· Proposals from companies’ contributions are summarised in the below table:

For n41/n77/n78 (bands whose FUL_high is lower than the FUL_low of n79)
	
	ZTE
	OPPO
	Huawei
	Ericsson

	t4r8
	3.0
	2.5
	3.0
	3.0

	t4r8-t2r8
	3.0
	4.0
	4.5
	3.5

	t4r8-t1r8
	4.5
	6.5
	6.5
	4.0

	t4r8-t2r8-t1r8
	5.0
	6.5
	6.5
	4.5



For n79 (bands whose FUL_high is lower than the FUL_low of n79)
	
	ZTE
	OPPO
	Huawei
	Ericsson

	t4r8
	4.5
	3.5
	4.5
	4.5

	t4r8-t2r8
	4.5
	5.0
	6.0
	5.0 

	t4r8-t1r8
	5.5
	7.5
	8.0
	5.5

	t4r8-t2r8-t1r8
	6.5
	7.5
	8.0
	6.0



<Way forward/Agreement> 
Further discuss ΔTRxSRS for 4Tx/8Rx in next meeting
· For t4r8, check if 3.0dB for n41/n77/n78 and 4.5dB for n79 is agreeable in next meeting.
· FFS for t4r8-t2r8, t4r8-t1r8, t4r8-t2r8-t1r8
· For t4r8-t2r8, discuss whether the same value with t2r4-t1r4 can be taken (3.0dB for n41/n77/n78/n79 and 4.5dB for n79).
Discussion:
Examples of different T4R8 implementations are shown below. The following assumptions on component/Trace IL’s were used in the analysis.
[image: ]
Figure 1 IL assumptions
[image: ]
Figure 2 T4R8 and T4R8-T2R8 examples
[image: ]
Figure 3 T4R8-T4R8 and T4R8-T2R8-T1R8 examples

[image: ]
Figure 4 Calculations

Based on the calculations above, we propose the following numbers:
Proposal 1: Use the following ΔTRXSRS for different T4R8 cases
[image: ]
Figure 5 ΔTRXSRS proposal
Topic #2: CA/DC requirements 
Sub-topic 2-4 
New UE capability allowing to indicate the number of RX paths.
Issue 2-4-1: New UE capability allowing to indicate the number of RX paths.
· Proposals
· Option 1: 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 (Qualcomm).
· Option 2: Other

< Agreement in Adhoc>
FFS in next meeting further considering at least the following points:
· the benefit of number of Rx paths indication and how to use this information by NW.
Discussion:
The benefits can be on high level identified for single CC operation and for band combinations (NR CA/EN-DC) operation.
For single CC, the benefit is to be able to indicate 8Rx support, and hence e.g. to be able to indicate 8R SRS antenna switching. In addition, as mentioned in our previous paper there are many networks which do not have 8L, so hence it would be better if UE could indicate 8Rx/4L support which can be supported by current NW’s.
For band combinations (i.e. NR CA, EN-DC) the benefit is mostly related to better indicating the max capacity for each band combinations.
As the number of Layers and/or Rx paths grow, there will be more limitations on the UE supported aggregated bandwidths. By having this UE capability, it would be possible to indicate to the NW band combination(s) in which UE is able to support 8Rx. Without this signalling it would be possible that the NW assigns sub-optimal BW/CA combinations in which the UE’s 8Rx functionality would need to be disabled, leading to worse SNR on at least one of the DL CC’s and worse overall performance.
As an example, let’s assume UE supports Inter-band CA combination of 3 bands for which it can support MIMO-LayersDL=4 per each CC, and it supports subset of that combination with 8Rx/4L on one of the bands:
1) [bookmark: _Hlk146548635][bookmark: _Hlk146551616]UE indicates support of CA_nA-nB-nC with 4 layers for nA and 4 layers for nB and 4 layers for nC 
2) UE indicates support of CA_nA-nB with 4 layers for nA and 8Rx/4 layers for nB
First, let’s assume there is no 8Rx/4L UE capability. UE would indicate:
3) CA_nA-nB-nC with 4 layers for nA and 4 layers for nB and 4 layers for nC
4) CA_nA-nB with 4 layers for nA and 4 layers for nB
When radio conditions are ok the NW would likely configure 3-band CA. In this case, UE would need to fall back from 8Rx/4L support on band nB to 4Rx/4L support. Whether UE needs to fall back from 8Rx/4L to 4Rx/4L on a given operator market really depends on the assigned BW’s for each CC at that particular market. In many cases, 8Rx might not end up being activated by the UE. In the very worst case, SNR is not sufficient with 4Rx to support 4L reception and fall back happens from 8Rx/4L to 4Rx/2L.
Next, let’s assume there is 8Rx/4L UE capability. UE would indicate:
5) CA_nA-nB-nC with 4 layers for nA and 4 layers for nB and 4 layers for nC
6) CA_nA-nB with 4 layers for nA and 8Rx/4L layers for nB
Out of these, 2-band combination might be better solution as it has better SNR for nB. Case where the UE capability to support 8Rx in at least one of the bands is just slightly exceeded is a good example.
Let’s consider case when:
7) UE can support 40+100+20 MHz BW’s, for nA, nB, and nC, respectively, each in 4Rx/4L 
8) UE can support 40+100 MHz BW’s for nA in 4Rx/4L and for nB in 8Rx/4L
9) UE does not have enough capacity to support 40MHz for nA in 4Rx/4L, 100MHz for nB in 8Rx/4L and 20MHz for nC in 4Rx/4L
Out of these, case 8 may offer better and more robust performance than case 7.
Observation 1: Many networks only support up to 4L transmission and it is therefore beneficial to enable more cases where 4L can be supported with improved performance due to 8Rx paths
Observation 2: Having accurate information of UE capabilities available at network enables improved CA and/or EN-DC configuration resulting in improved performance
Proposal 2: 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

Topic #3: ΔTRxSRS indication from UE to NW 
Sub-topic 3-2
UE behavior whether UE has power imbalance compensation.
Issue 3-2-1: UE behavior whether UE has power imbalance compensation.
· Proposals
· Proposal 1: Send an LS to inform RAN1 of at least following possible options in their future discussion (Nokia).
· Option 1: Supplement the lost power(s) across ports up to the advertised power class.
· Option 2: Supplement the lost power(s) across ports up to “the advertised power class -  max(∆TRxSRS,p)”
· Option 3: Not supplement the lost power(s) at all across port and maintain the power imbalances across ports according to ∆TRxSRS,p, i.e., P0, P1 - ∆TRxSRS,1, …., Pp - ∆TRxSRS,p.
· Proposal 2: Following the power control equations in TS38.213 specification, the UEs are supposed to compensate insertion losses for each SRS transmission below the maximum power. (Ericsson)
· Proposal 3 (Not proposal, but observation)
· The current specifications do not provide readers with an unified interpretation in terms of power control per port in the same SRS resource set. It’s noted that at least our understanding is that UE must perform the same power control across ports in the same SRS resource set. (Nokia)
· UE can compensate the SRS IL among different antennas before PA max power is reached, however, it is UE implementation dependent. (OPPO)
· UE may or may not have power imbalance compensation, which is up to UE implementation and no need to specify any requirements, tests or behaviour accordingly. (Huawei) 


<Way forward/Agreement>
FFS in next meeting.

Sub-topic 3-3
Reporting methods, Rx path imbalance, dynamic or static reporting.
Issue 3-3-1: Reporting methods:
· Proposals
· Proposal 1: UE needs to have approaches to solve this issue when UE power is limited which UE could not keep power balanced between main branch SRS antenna switch port and diversity branch by self-compensation. (Spreadtrum)
· Proposal 2: Considering that UE reports on the actual IL imbalance for each diversity branch used for SRS per band. (Spreadtrum)
· Proposal 3: Define PCMAX,f,c,p(i) as PCMAX for the p-th SRS port and, and furthermore, define (Lenovo)
·  .
· Proposal 4: The UE should indicate if the SRS relaxations  are compensated so that the power at the antenna connectors is equal for all power settings such that  (Lenovo)
· 
· Proposal 5: 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 (Lenovo)
·  .
· Proposal 6: 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 . (Lenovo)
· Proposal 7: 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. (Lenovo)
· Proposal 8: IL imbalance reporting mechanism for SRS AS should include both the configured maximum output power per SRS resource and the power headroom per SRS resource. (Ericsson)

<Way forward/Agreement>
FFS in next meeting.


Issue 3-3-2: Rx path imbalance
· Proposals
· Proposal 1: Do not need to consider the effect of loss imbalance across RX paths. (Spreadtrum, Ericsson)
· By inspecting different SRS antenna switching architectures presented in previous meetings, we can conclude that the imbalance between different Rx paths is expected to be considerably smaller than in the case of SRS AS transmissions due to the absence of RF switches and smaller routing losses on the Rx paths. Thus, the effect of loss imbalance between Rx ports should not be considered. (Ericsson)

<Way forward/Agreement>
FFS in next meeting.

Issue 3-3-3: dynamic or static reporting
· Proposals
· Proposal 1: IL imbalance reporting mechanism for SRS AS should be dynamic. (Ericsson)

<Way forward/Agreement>
FFS in next meeting.

Sub-topic 3-4
Applicability to 2Rx/4Rx, and optionality. 
Issue 3-4-1: Applicability to 2Rx/4Rx
· Proposals
· Proposal 1: If ΔTRxSTS indication from UE to NW is introduced for 8Rx, it can also apply to 2Rx/4Rx case (Spreadtrum, Qualcomm Ericsson)
· Proposal 2: Not applicable to 2Rx/4Rx (vivo)

<Way forward/Agreement>
FFS in next meeting.

Issue 3-4-2: Optionality of reporting actual ΔTRxSRS
· Proposals
· Proposal 1: Optional if the feature is introduced (Qualcomm, Ericsson)

<Way forward/Agreement>
FFS in next meeting.
Discussion: 
Issues 3-2-1, 3-3-1, 3-3-2, 3-3-3, 3-4-1, and 3-4-2 are not moving forward at least yet as RAN1 has not been able to find consensus on the Reply LS. 
Proposal 3: Issues 3-2-1, 3-3-1, 3-3-2, 3-3-3, 3-4-1, and 3-4-2 are not discussed as RAN4 has not received RAN1 reply LS
Topic #4: Release independence and other 
Sub-topic 4-1

Release independence
Issue 4-1-1: Which release 8Rx can be release independent from.
· Proposals
· Option 1: Rel-15 (docomo, Ericsson)
· Option 2: Rel-16 (OPPO, Qualcomm)
· Option 3: Rel-17 (ZTE, Huawei)
· Option 4: Other proposals and observations.
· For 8Rx with AS-SRS, the release independence should depend on the release where the corresponding SRS-AS capability was introduced (docomo, Qualcomm, Ericsson)
· 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 (Samsung)
· It is not necessary to combine 8Rx release independent issue together with the antenna switching IE, since 8Rx and SRS antenna switching are separate capabilities, and 8Rx UE can choose to support either Rel-15, Rel-16, or Rel-17 SRS antenna switching via corresponding capabilities (OPPO)
· It is unnecessary to consider two versions based on whether the UE can support xt8r AS-SRS for release independent, since xt8r AS-SRS is essential and indispensable to ensure overall performance for the 8Rx capable UE (Huawei)

<Way forward/Agreement>
FFS whether 8Rx can be release independent from Rel-15 or Rel-16 or Rel-17.
Discussion: 
Based on several discussions during past meetings, on-line and off-line, it has been difficult to find consensus in this topic. The discussion should become easier, as the work gets more and more finished with exact understanding on what is included in 8Rx. One aspect worth noting, even only loosely related, is that 4TX was agreed to be release independent from Rel-18. We can certainly continue discussions during the remaining meetings.
Proposal 4: Continue discussion on Release independence during the remaining meetings
Sub-topic 4-2
6Rx feasibility
Issue 4-2-1: 6Rx feasibility
· Proposals
· Option 1: No need to discuss the feasibility of 6Rx within current WI (vivo)
· Option 2: Other

<Way forward/Agreement>
No further discussion in this WI.
Other topics
Draft CR was endorsed in previous meeting [2]
We have a few improvement proposals for the text, not changing the agreements. 
Change in 7.2 is trying to improve wording, and additionally is addressing the optionality of 8Rx support in CA configurations. There is room to further improve wording, as the sentence is still clumsy. Change in 7.3.1 is just removing [].
[bookmark: _Toc21344427][bookmark: _Toc29801914][bookmark: _Toc29802338][bookmark: _Toc29802963][bookmark: _Toc36107705][bookmark: _Toc37251479][bookmark: _Toc45888386][bookmark: _Toc45888985][bookmark: _Toc61367703][bookmark: _Toc61373086][bookmark: _Toc68231036][bookmark: _Toc69084449][bookmark: _Toc75467460][bookmark: _Toc76509482][bookmark: _Toc76718472][bookmark: _Toc83580819][bookmark: _Toc84405328][bookmark: _Toc84413937]7.2	Diversity characteristics
[bookmark: _Hlk75461937]The UE is required to be equipped with a minimum of two Rx antenna ports in all operating bands except for the bands n7, n38, n41, n48, n77, n78, n79, n104 where the UE is required to be equipped with a minimum of four Rx antenna ports. This requirement applies when the band is used as a standalone band or as part of a band combination.
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 four and 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 Rx antenna ports, or skip both two and four Rx antenna ports requirements in operating bands where the UE is equipped with eight Rx antenna ports, otherwise, the UE shall be verified with two Rx antenna ports.
For Rx requirements other than single carrier REFSENS in Clause 7, the UE shall be verified with four antenna ports and skip two Rx antenna ports requirements in operating bands where the UE is equipped with four Rx antenna ports, the UE shall be verified with eight antenna ports and skip both two and four Rx antenna ports requirements in operating bands where the UE is equipped with eight Rx antenna ports unless UE is not supporting 8Rx ports for band(s) in CA configuration in which case those band(s) shall be verified with four Rx antenna ports in that CA configuration, otherwise, the UE shall be verified with two Rx antenna ports. 
The above rules apply for all clauses with the exception of clause 7.9.
A Redcap UE is required to be equipped with a minimum of single Rx antenna port and maximum of two Rx antenna ports. Clause 7 requirements for four Rx antenna ports do not apply to a RedCap UE.

7.3	Reference sensitivity
[bookmark: _Toc21344429][bookmark: _Toc29801916][bookmark: _Toc29802340][bookmark: _Toc29802965][bookmark: _Toc36107707][bookmark: _Toc37251481][bookmark: _Toc45888388][bookmark: _Toc45888987][bookmark: _Toc61367705][bookmark: _Toc61373088][bookmark: _Toc68231038][bookmark: _Toc69084451][bookmark: _Toc75467462][bookmark: _Toc76509484][bookmark: _Toc76718474][bookmark: _Toc83580821][bookmark: _Toc84405330][bookmark: _Toc84413939]7.3.1	General
The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna ports for all UE categories, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
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 with 4 Rx antenna ports tested.
[for bands where the UE is equipped with 8 Rx antenna ports, the UE shall be verified against those requirements by applying the resulting REFSENS value derived from the requirement in Table 7.3.2-2a with 8 Rx antenna ports tested.]



Conclusion
Considerations of 8RX UE RF requirements were provided with the following observations and proposals.
Proposal 1: Use the following ΔTRXSRS for different T4R8 cases
[image: ]
Proposal 2: 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
Proposal 3: Issues 3-2-1, 3-3-1, 3-3-2, 3-3-3, 3-4-1, and 3-4-2 are not discussed as RAN4 has not received RAN1 reply LS
Proposal 4: Continue discussion on Release independence during the remaining meetings
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