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[106][126]FR1_enh2_part1: Lower MSD
Sub-topic 2-1: MSD capability
Issue 2-1-1: UE reported lower MSD capability vs NW configured value
Option 1: it’s the UE reported MSD capability and let gNB use such information to determine final behavior considering the trade-off between UL performance gain and DL degradation rather than letting gNB determine candidate values and letting UE report which/whether is supported. 
Option 2: Others

< Agreement in main session>: 
· Option1
Issue 2-1-2: Conditions to indicate the lower MSD capability

Option 1: UE could indicate Lower MSD capability for a band combination as long as one kind of MSD from one victim band is improved. Additionally, it is unnecessary to report the Lower MSD values in case the specified MSD itself is small or the MSD improvement is not significant. However, if UE is willing to report the values under these cases, it should not be prohibited. 

Option 2: measures must be discussed to avoid a situation that UE can report lower MSD capability without any actual improvement. 

Option 3: UE report improved MSD as long as the real MSD is below the largest value range, for example 20dB. The band combinations with less than [5dB] MSD requirements in the spec doesn’t need to report the improved MSD. 

Option 4: Others

· Recommended WF

Check in AH whether the following WF is agreeable
UE could indicate Lower MSD capability for a band combination as long as one kind of MSD from one victim band is improved.
Not treated in ad-hoc session
Issue 2-1-3: Essential information included in the lower MSD capability 
Option 1: 

· Victim band
· MSD type (harmonic; harmonic mixing; cross band isolation; IMD)

· MSD value/thresholds
Option 2: 

· Victim band

· MSD type (harmonic; harmonic mixing; cross band isolation; IMD) with orders

· MSD value/thresholds

Option 3: Others, including
· Power class of the aggressor UL

· Aggressor UL and victim DL bandwidth
<Agreement in main session>: 
· Use Option 2 as the starting point and discuss how to capture the other necessary parameters.
Issue 2-1-4: Other information suggested for the lower MSD capabilty
Option 1: In order to facilitate the network to estimate the actual self-interference level at the UE (based on Path Loss, CSI, etc), allow and enable the UE to report the ratio of MSD reduction to Tx power reduction. (HW)
Option 2: A way to indicate MSD = 0 dB region(s) on top of lower MSD capability following the conventional MSD test configuration (Nokia)

Option 3: Define a single-bit low-MSD indicator for a UE to signal to the network that all MSDs related to a given band combination is ≤ [5]dB (HW)

Option 3a: A joint solution of one bit low MSD indication per BC with the per victim band per MSD type per band combination signaling, one bit low MSD indication can be used if all MSD types for this BC have been improved to above a threshold. (CHTTL)

Option 4: Others

· Recommended WF

Further discussed in next meeting.
Issue 2-1-5: Interference/aggressor orders considered for lower MSD 
Option 1: the interference order can be {1, 2, 3, 4, 5}. (OPPO)

Option 2: A UE should be allowed to report the low MSD capability for any MSD requirements that have been defined in the 3GPP specifications for a given band combination. (HW, [MTK])

· Aggressor order max up to 9 in existing specs (MTK)
Option 3: For harmonic/harmonic mixing/cross band isolation, the interference order is not necessarily to be made aware to NW. (Samsung)

Option 4: The maximum interference order considered is 3rd or 4th order is enough. (vivo)
Option 5: Others

Skyworks: in principle agree with option 2. UE only reports MSD specified. 
Qualcomm: support option 2. Specified MSD linked to the configuration

Samsung: similar view with Sky and QC, ok with option 2

Huawei: Support option 2. Noticed that in parallel WI on spec simplification, some MSD values have been removed. How to align with different Wis. Operators should be aware of the MSD orders in diffferent WI
Nokia: applicabe orders could be different for different operators. Ok with option 2. But still some potential issues
MTK: share the view with skyworks. 

Meta: ok with option 2. Subu-bullet not needed.

Xiaomi: ok with option 2. Do we need to limit the number of orders? 
Murata: ok with option 2
AH Agreement

Option 2: A UE should be allowed to report the low MSD capability for any MSD requirements that have been defined in the 3GPP specifications for a given band combination.

· The reported low MSD should be tested againt to the existing test configuations. 
Issue 2-1-6: Orders for IMD MSD to be reported

Option 1: Orders aligned with MSD requirements and test points (Samsung).

· For one band combination with 2CC as UL, when multiple IMD occurs for one victim band within the band combination, maximum two IMD orders are allowed in terms of Lower MSD information reporting, among which the lowest order is mandatory and one other higher order IMD could be optionally included.

· For one band combination with 3CC as UL, only the lowest order IMD (triple beat) is considered for the victim band in terms of Lower MSD information reporting.

· The selected IMDs should be with the same UL/DL configurations and test points as for the minimum requirements.

Option 1a: Slightly different alternative compared with option 1 (ZTE)

· For one band combination with 2CC as UL:
· When the 2CC configured with intra-band UL CA configured in one of the two band, the lowest order IMD is recommended 

· When the 2CC configured with 1UL CC in each of UL band, if multiple IMD orders occur per victim band, the lowest order IMD is recommended as worst case to represent the whole spectrum of the inter-band CA combinations. Optionally, a second MSD test point corresponds to the lowest even and the lowest odd order IMD.
· For one band combination with 3CC as UL:
· 1st order triple-beat product.
Option 2: Only define and verify the lowest order of IMD in case of multiple orders exist for a band combination for Low MSD capability (vivo, Xiaomi)

Option 3: No limitation on the reported orders (Nokia, CMCC, MTK)

· if there is no explicitly MSD relation between lower order IMD and higher order IMD, all orders are suggested to be report since lower order MSD can’t cover all the victim RBs caused by higher order IMD (CMCC)

Option 4: For a given band combination the UE can declare the low MSD capability separately for each impairment (i.e. IMD2, IMD4, HD2, HD3, Rx LO H2 etc.) where the UE performs better than in the current standard. (Qualcomm)

Option 5: Others
· Recommended WF

· To be discussed in AH whether option 1 can be considered as baseline
ZTE: In simplification WI, two test points are selected
Nokia: disagree with option 1. 

AH discussion 
Companies think that with agreement in issue 2-1-5, no further discussion for this issue in AH. 

Issue 2-1-7: Candidate MSD thresholds 

[Background] Agreements in RAN4#105:

· Define exact absolute Lower MSD threshold(s)

· Define the multiple thresholds for lower MSD

· FFS on whether identical thresholds can be applicable to all the MSD types and aggressor power class

· Identical thresholds can be applicable to all the band combinations

Option 1: Two bits threshold range. 0/5/10/15dB as PC3 thresholds applicable for all kinds of MSD, while 3dB could be considered as the offset vs power class. (Samsung)

	Bit
	Maximum allowed actual MSD (i.e. Thresholds)
	Lower MSD Capability classes
	Note

	00
	0dB
	Ⅰ
	Actual MSD = 0

	01
	5 dB
	Ⅱ
	0 ＜ Actual MSD ≤ 5

	10
	10 dB
	Ⅲ
	5 ＜ Actual MSD ≤ 10

	11
	15 dB
	IV
	10 ＜ Actual MSD ≤ 15


Option 2: Three bits threshold range. (Meta)

	Bit map
	Maximum allowed actual MSD

(i.e. Thresholds)
	Lower MSD Capability classes
	Note

	000
	-
	Not supported the lower MSD optional capability
	Not supported the lower MSD capability. Only apply the existing MSD requirements in TS38.101-1 and TS38.101-3.

	001
	3 dB
	Ⅰ
	0 ≤ Actual MSD ≤ 3

	010
	6 dB
	Ⅱ
	3 < Actual MSD ≤ 6

	011
	9 dB
	Ⅲ
	6 < Actual MSD ≤ 9

	100
	12 dB
	IV
	9 < Actual MSD ≤ 12

	101
	15 dB
	V
	12 < Actual MSD ≤ 15

	110
	18 dB
	VI
	15 < Actual MSD ≤ 18

	111
	> 18 dB
	VII
	Actual MSD > 18


Option 3: OPPO
· 0≤UE Real MSD＜5dB

· 5≤UE Real MSD＜10dB

· 10≤UE Real MSD＜15dB

· 15≤UE Real MSD＜20dB
Option 4: Xiaomi

	
	Threshold
	Actual MSD range

	1
	3
	0 ≤ Actual MSD ≤ 3

	2
	6
	3 ＜ Actual MSD ≤ 6

	3
	12
	6 ＜ Actual MSD ≤ 12

	4
	18
	12 ＜ Actual MSD ≤ 18


Option 5: Small granularity and more higher upper limit thresholds should be considered for multiple thresholds, such as [0, 2.5, 5, 7.5, 10, 12.5, 15, 17.5, 20] dB. (ZTE)
· Recommended WF

· Given all the proposed ranges, check whether the ranges in option 3 could be considered as baseline.
Skyworks: could comprosed to option3. Prefer uneven steps
Nokia: prefer explicit signalling for 0dB MSD. Agree with Skyworks for the uneven steps.

Qualcomm: option 5 granularity could be starting point. 20dB may not be enough, we already have more than 30dB MSD. 
MTK: similar view to Skyworks for the granularity. Even few dB MSD improvement could result in better performance. Concern on 0dB 
Murata: prefer less number range, 1 or 2 ranges
Samsung: max threshold could be around 20dB
OPPO: test the range or reported value
Meta: 5dB step may be too large to distinguish the MSD capability
Huawei: need to consider from the NW perspective to make the reporting useful, more than 15, 20 dB MSD may not be useful. Lower bound is not needed. Less than xdB
Vivo: prefer max threshold <=20dB. Large MSD may not be useful for operators
Skyworks: similar view with vivo, the MSD capability should be useful for operators, 
MTK: why do we need threshold? 
AH discussion 

FFS in next meeting.
Issue 2-1-8: Differentiation of the lower MSD capability for power classes 

Option 1: Consider 0/5/10/15dB as PC3 thresholds applicable for all kinds of MSD, while 3dB could be considered as the offset vs power class. Lower MSD capability is applicable for PC1.5, PC2 and PC3. Allow UE to report Lower MSD capability for different power classes. (Samsung)

Option 2: identical thresholds to all aggressor power classes (HW, ZTE, vivo)
Option 3: different thresholds per MSD PC are needed or any other measures must be discussed to avoid a situation that UE can report lower MSD capability without any actual improvement (Nokia)
Option 4: Allow the UE to report the MSD value for a band combination at a given UL power level. The UL power level is requested by the network, and can be one of the filtering parameters during the capability query. The process may be executed once before a SCell is configured or activated, and can be viewed as an extension of reporting MSD per power class (i.e. MSD for 23/26/29dBm) but works more efficiently. (HW)

· Recommended WF

· To be discussed in AH
Nokia: different threshold for different PCs
Samsung: make it clear the threshold for which power class

Skyworks: improving MSD for higher PC, can also improve for the fallback PCs

Qualcomm:

Huawei: reporting MSD for all PCs may not be the optimal way. NW may require UE to report MSD for the corresponding output power. 
OPPO: Prefer option 2. Consider the highest PC
Meta: Support option 2. 
Nokia: power clesses info is useful, e.g. Pmax case
Murata: Option 2
Samsung: prefer option 1. For roaming scenario, there could Pmax limitation
Skyworks: if UE report good MSD for PC2, also good enough for PC3
Xiaomi: Prefer option 2. For sake of reducing signalling overhead

CHTTL: prefer FFS

E//: fully agree with Skyworks. 

OPPO: Only report MSD according to the highest PC in the cell

HW: in principle agree with Sky. 

AH discussion 

FFS in next meeting.
Issue 2-1-9: Dyanmic capability reporting in Rel-18
<Agreement in main session>: 
Don’t introduce Lower MSD report as dynamic signaling scheme in Rel-18.

Sub-topic 2-2: Applicability of lower MSD capability
Issue 2-2-1: Applicability of the lower MSD thresholds for different MSD types 

Option 1: Identical Lower MSD thresholds are applicable for all kinds of MSD. (Samsung, HW, ZTE)

Option 2: different thresholds per MSD type are needed or any other measures must be discussed to avoid a situation that UE can report lower MSD capability without any actual improvement (Nokia)

Option 3: for interference type harmonic, cross band and IMD, it’s suggested to use the identical threshold since the enhanced MSD value range for them are very close. But for harmonic mixing, it’s suggested to use relatively larger max threshold value considering such interference may be relatively hard to be enhanced (CMCC)

Option 4: Others

· Recommended WF

· To be discussed in AH and check whether option 1 can be considered as baseline 

AH Agreement
Identical Lower MSD thresholds are applicable for each MSD mechanism
Issue 2-2-2: Applicability of Lower MSD capability for higher order combination 

Option 1: Lower MSD capability for higher order combination is inherited from lower order fallback combinations 

· For 2-bands combination, the MSD values (or capability class) are supposed to be reported separately as per victim band per MSD type per band combination

· For 3-bands combination, the MSD values (or capability class) are only reported for IMD of dual UL falling into the third band DL, other kinds of Lower MSD capability (harmonic/ harmonic mixing/cross band isolation/IMD due to dual UL falling into own DL) could inherit from 2-band combinations with the same power class.

· For combination with more than 3 bands, no need to report the Lower MSD capability any more, the capability could inherit from the fallback combinations with the same power class.

Option 1a: Higher order BCs by the UE inherit the reported MSD capabilities per fallback BCs as shown in Table below. This principle is applied to even for MSD due to triple beat as far as the number of bands for UL is limited to two.  (Nokia)

	MSD Type
	Minimum BC unit

	
	1UL/2DL
	2UL/2DL
	2UL/3DL

	UL Harmonic
	X
	
	

	Harmonic mixing
	X
	
	

	Cross band isolation
	X
	
	

	IMD
	
	X
	X1

	NOTE 1: Only MSD impacting on the DL whose UL is not configured with is reported.


Option 2: If high band combination is with low MSD, then the fallback band combinations can also be considered as low MSD, because the high band combination has more complex interference situations and some MSD types are only existing in the high order band combinations, for example IMD from two bands interfere a third band. And low band combination with low MSD doesn’t mean high band combination is also with low MSD. (OPPO)

Option 3: For band combinations with 3 or more bands report only the lower MSD values for impairments that are not covered by the corresponding 2-band combinations (Qualcomm)

Option4: Others
<Agreement in main session>: 
Use Option 1 as the baseline.
Sub-topic 2-3: Other issues
Issue 2-3-3: Test configurations for lower MSD
Option 1: (Samsung)

For IMD, the same UL/DL configurations and test points as for the minimum requirements
For harmonic/harmonic mixing/cross band isolation, the Lower MSD capability should be derived and verified under the worst case UL/DL configuration (i.e. 1st test point, which is mandatory to be defined) as for the specified minimum requirements, rather than under all configurations. 

· For harmonic, the worst case configuration is under the minimum victim DL CBW& “direct-hit” as collision type& lowest harmonic order; 

· For harmonic mixing, the worst case configuration is under the minimum victim DL CBW;

· For cross band isolation, the worst case configuration is under the minimum victim DL CBW& maximum aggressor UL CBW the UE supported for the band combination.
· Note: The worst case configuration for harmonic/harmonic mixing/cross band isolation is mandatorily specified.
Option 2: One test point per MSD type (Qualcomm)

· Each impairment declaring low MSD is verified

· One test point per declaration is used

· Test point is the same as for minimum requirement, only change being improved MSD

· When multiple minimum requirement test points exist for the same impairment, test point used for verification is chosen by selecting the one where minimum requirement allows largest MSD

Option 3: Others

· Recommended WF

· To check if option 1 is agreeable.

Not treated in ad-hoc session
[106][126]FR1_enh2_part2: 4Tx
Assumptions for different UE type

Issue 1-1: Number of Requirements set(s)
· Proposals

· Option 1: One set of requirements including CPE/FWA/Vehicular/Industrial devices.(Huawei, vivo)

· Values are to be determined based on the available proposals.
· Option 2: Two set of requirements for CPE/FWA and Vehicular UE respectively. (LG, OPPO)
· WF:
· Postpone discussion until more results be obtained
Not treated in ad-hoc session
Scope and MPR
Issue 1-2-1: Whether 4Tx UE need to keep power class capability when configured with different antenna ports, i.e.4/2/1 
· WF

· Confirm the following understanding:

· The power class of a UE is a static value depending on reporting and not subject to change for different configurations

· The maximum output power achievable is related to configuration and implementation

Nokia: indicated PC is the highest power , achievable power can be changed. 

MKT: max achievable power could be changed
Adhoc Agreement
· Confirm the following understanding:

· The power class of a UE is a static value depending on reporting and not subject to change for different configurations

· The maximum output power achievable and applicable requirements is related to configuration and implementation

· How to accommodate the maximum achievable output power aspect into spec is FFS

Issue 1-2-2: Whether Issue 1-2-1 need to be specified?  If yes, how?
· Proposals

· Proposal 1: Treat existing 2Tx PC2 and 1Tx PC3 requirements as the fallback requirements for 4Tx PC1.5.
· Proposal 2: Verify full power rank2 UL operation.

· Others.
· Recommended WF

· FFS for next meeting on whether and how to test 

· non-full power transmission cases

· rank =2 case
Not treated in ad-hoc session
Issue 1-2-3: Other Fall back related issues.
· Proposals

· Proposal 1: In non-MIMO operation, when UE power class fallback to PC2/PC3 due to exceeding dutycycle capability or the output power is lower than the reported power class due to scheduling, whether to maintain 4Tx transmission is up to UE implementation. (Huawei)
· Others.

<Agreement in main session>: 
· In non-MIMO operation, when UE power class fallback to PC2/PC3 due to exceeding dutycycle capability or the output power is lower than the reported power class due to scheduling, whether to maintain 4Tx transmission is up to UE implementation.
Issue 1-2-4: MPR requirements
· Proposals

· Proposal 1: 
· Consider MPR as provided in Table 3 for PC1.5 4Tx (4x23dBm) for Vehicular UE or other industrial devices with antenna isolation of 10dB.

· Consider MPR as provided in Table 4 for PC1.5 4Tx (4x23dBm) for CPE/FWA or other industrial devices with antennal isolation of 20dB or above.
Table 1. Proposed MPR for PC1.5 with quadruple Tx (Antenna Isolation = 10dB)
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 8.0
	≤ 3.0
	≤ 2.0

	
	QPSK
	≤ 8.5
	≤ 3.5
	≤ 2.0

	
	16 QAM
	≤ 8.5
	≤ 4.0
	≤ 2.5

	
	64 QAM
	≤ 8.5
	≤ 4.7
	≤ 4.5

	
	256 QAM
	≤ 9.5
	≤ 7.0
	≤ 7.0

	CP-OFDM
	QPSK
	≤ 9.5
	≤ 5.0
	≤ 3.5

	
	16 QAM
	≤ 9.5
	≤ 5.0
	≤ 4.0

	
	64 QAM
	≤ 9.5
	≤ 7.0
	≤ 7.0

	
	256 QAM
	≤ 9.5
	≤ 9.5
	≤ 9.5


Table 2. Proposed MPR for PC1.5 with quadruple Tx (Antenna Isolation = 20dB)
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 7.5
	≤ 1.5
	≤ 0.5

	
	QPSK
	≤ 8.0 
	≤ 2.0 
	≤ 0.5 

	
	16 QAM
	≤ 8.0
	≤ 2.5 
	≤ 1.5 

	
	64 QAM
	≤ 8.0 
	≤ 3.0
	≤ 3.0 

	
	256 QAM
	≤ 8.0 
	≤ 6.0 
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 8.0 
	≤ 3.5 
	≤ 2.0 

	
	16 QAM
	≤ 8.0 
	≤ 3.5 
	≤ 2.5 

	
	64 QAM
	≤ 8.0 
	≤ 5.0 
	≤ 5.0 

	
	256 QAM
	≤ 8.0 
	≤ 8.0 
	≤ 8.0


· Proposal 2: Using PC1.5 2Tx requirements as starting points, and considering other values in-between of the proposals (Huawei)
Table 6.2D.2-4 Maximum power reduction (MPR) for power class 1.5 with 4 Tx

	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ [6]
	≤ [2]
	≤ [0.5]

	
	QPSK
	≤ [6.5]
	≤ [2.5]
	≤ [0.5]

	
	16 QAM
	≤ [6.5]
	≤ [3.5]
	≤ [1.5]

	
	64 QAM
	≤ [6.5]
	≤ [4]
	≤ [3.5]

	
	256 QAM
	≤ [6.5]
	≤ [6.5
	≤ [6.5]

	CP-OFDM
	QPSK
	≤ [6.5]
	≤ [4.5]
	≤ [2]

	
	16 QAM
	≤ [6.5]
	≤ [4.5]
	≤ [2.5]

	
	64 QAM
	≤ [6.5]
	≤ [5]
	≤ [4.5]

	
	256 QAM
	≤ [8.5]
	≤ [8.5]
	≤ [8.5]

	NOTE 1:
This table is targeted to large FWA form factor.


· Proposal 3: 4 Tx MPR simulation results should be validated using measurements; (Qualcomm)

· WF:
· FFS for next meeting

Not treated in ad-hoc session
[106][126]FR1_enh2_part3: 8Rx
Topic#1: ΔRIB for 8Rx for TDD
Issue 1-1-1: Value of PDCCH aggregation level

· Proposals

· Option 1: AL=8 (Qualcomm [2], Xiaomi [3], Samsung [4])

· Option 2: AL as specified in the following table (DOCOMO [7])

	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz


· Option 3: No assumption (Ericsson [12])
· Recommended WF

· Option 1: AL=8 

· Option 2: different AL depending on SCS/CBW as specified in the following tables:

· 2-a)
	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz


· 2-b)
	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz

	
	16
	CBW>15 MHz when SCS=15kHz

CBW>30 MHz when SCS=30kHz 

CBW>70 MHz when SCS=60kHz


· Option 3: No assumption
· Option 4: Further evaluate the difference between AL=4 and AL=8. There is no significant difference is identified, AL=4 will apply.
Not treated in ad-hoc session
Issue 1-1-2: The number of PDCCH AL values 

· Proposals

· Option 1: RAN4 to specify 8Rx requirements under a single aggregation level. (MediaTek [11])

<Agreement in Main session>
RAN4 to specify 8Rx requirements under a single aggregation level for the same set of SCS/CBW if RAN4 agrees to have AL assumption.
Issue 1-1-3: Whether or not to specify PDCCH AL in RAN4 specification

· Proposals

· Option 1: Not specify (Qualcomm [2], DOCOMO [7])

· Recommended WF

· Discuss with issue 1-1-4.
Not treated in ad-hoc session
Issue 1-1-4: Whether or not to inform PDCCH AL to RAN5

· Proposals

· Option 1: Yes (Qualcomm [2], Samsung [4], DOCOMO [7], MediaTek [11])

· Option 2: No (Ericsson [12])

· Recommended WF

· Discuss with issue 1-1-3.

Not treated in ad-hoc session
Issue 1-2: Value of ΔRIB for 8Rx for n41/n77/n78/n79

· Proposals

	Company
	AL assumption
	n41
	n77/n78
	n79

	Qualcomm [2]
	8
	-4.5
	-

	Xiaomi [3]
	8
	-4.3

	Samsung [4]
	8
	-4.2 ~ -4.5

	OPPO [5]
	-
	-4.0 ~ -4.5

	vivo [6]
	4
	-4.0

	
	8
	-4.0 ~ -4.5

	DOCOMO [7]
	Depends on SCS/CBW

(Option 2 in issue 2-1-1)
	-4.4
	-4.3
	-4.3

	Huawei [8]
	-
	-4.0

	MediaTek [11]
	If AL is not changed
	-4.0

	Ericsson [12]
	No assumption
	-4.7
	-4.2

	
	
	-4.5


· Recommended WF

Need to fix the discussion on AL assumption first.
Not treated in ad-hoc session
Topic#2: ΔTRxSRS
Issue 2-1-1: Value of ΔTRxSRS for antennas other than main branch for n41/n77/n78 for PC3
· Proposals

	Company
	1T8R

(Agreed)
	2T8R
	1T8R/2T8R

	Qualcomm [2]
	4.0
	4.0

	OPPO [5]
	
	3.5
	4.5 ~ 5.0

	DOCOMO [7]
	
	3.0
	4.0

	Huawei [8]
	
	4.5

	Ericsson [12]
	
	3.0
	4.0


· Recommended WF

· Try to find single value between 1T8R, 2T8R and 1T8R/2T8R
· If cannot agree single value, apply 4.0dB for 2T8R and 4.5dB 1T8R/2T8R
· NOTE: 4.0dB for 1T8R was agreed in previous meeting.
· Try to find single value between 1T8R, 2T8R and 1T8R/2T8R
· NOTE: 4.0dB for 1T8R was agreed in previous meeting.
· If cannot agree single value, apply 4.0dB for 2T8R and 4.5dB 1T8R/2T8R
AH Agreement: 

Apply 4.0dB for 2T8R and 4.5dB 1T8R/2T8R
· NOTE: 4.0dB for 1T8R was agreed in previous meeting.
Issue 2-1-2: Value of ΔTRxSRS for antennas other than main branch for n79 for PC3
· Proposals

	Company
	1T8R
	2T8R
	1T8R/2T8R

	Qualcomm [2]
	6.0

	OPPO [5]
	5.5
	4.0
	6.0

	Huawei [7]
	7.0

	Ericsson [12]
	-
	4.5
	5.5

	
	-
	5.5


· Recommended WF

· FFS in next meeting
Not treated in ad-hoc session
Issue 2-1-3: Value of ΔTRxSRS for antennas other than main branch for other PC than PC3
· Proposals (Qualcomm [2])

· Proposal 1: Specify ∆TRxSRS =4dB for 1T8R, 2T8R, and 1T8R+2T8R for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 3 or power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB, or when UE indicating txDiversity-r16

· Proposal 2: Specify ∆TRxSRS =6dB for 1T8R, 2T8R, and 1T8R+2T8R bands whose FUL_high is higher than the FUL_low of n79 when the device is capable of power class 3 or power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB, or when UE indicating txDiversity-r16.  

· Proposal 3: Specify ∆TRxSRS =7dB for 1T8R, 2T8R, and 1T8R+2T8R for for whose FUL_high is lower than the FUL_low of n79 during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 dB and not indicating txDiversity-r16.

· Proposal 4: Specify ∆TRxSRS =9dB for 1T8R, 2T8R, and 1T8R+2T8R for bands whose FUL_high is higher than the FUL_low of n79 during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 dB and not indicating txDiversity-r16.

AH Agreement

· The same value with PC3 ∆TRxSRS applies

· when the device is capable of power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB, or when UE indicating txDiversity-r16

· The value 3dB larger than PC3 ∆TRxSRS applies

· during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 dB and not indicating txDiversity-r16.

Issue 2-2: Value of ΔTRxSRS for the main branch

· Proposals

· Option 1: 1.5dB for PCMAX_L,f,c. (Huawei [8])

· Option 2: Zero (Nokia [1], Qualcomm [2], vivo [6], DOCOMO [7], Ericsson [12])

<Agreement in Main session>
Option 2
Issue 2-3-1: Discussion on indication of ΔTRxSRS to NW

· Proposals

· Proposal 1: If SRS antenna switching enhancement is considered in terms of ΔTRxSRS, utilization of type 3 PHR should be considered as one of the options, while it still requires further study on if the current specifications can work as a better alternative. (Nokia [1])

· Proposal 2: In case actual ΔTRxSRS values are reported, the reported values shall be applied to configured transmitted power formula and the accuracy of the values shall be verified. (Nokia [1])

· Proposal 3: If there is interest on SRS IL reporting, then some kind of dynamic SRS IL reporting is necessary. (OPPO [5])

· Proposal 4: If the UE has accurate knowledge of its relaxation values ΔTRxSRS, then these values should be signaled to the network. (Lenovo [13])

· Proposal 5: If the UE does not have accurate knowledge of its relaxation values, then the UE should assist the gNB in determining these values with measurements (Lenovo [13])

· Recommended WF

· Further discuss based on draft LS from Huawei (R4-2303519)
AH Agreement

· The revised LS discussed in AH is agreeable 

http://10.10.10.10/ftp/RAN/RAN4/Inbox/drafts/%5B106%5D%5B128%5D%20FR1_enh2_part3/revision%20of%20R4-2301765%20Draft%20LS%20on%20the%20UE%20SRS%20IL%20imbalance%20issue_v10_OPPO_HW_Adhoc.docx
Issue 2-3-2: Whether or not to introduce Indication of ΔTRxSRS to NW

· Proposals

· Option 1: Introduce (Qualcomm [2], Huawei [8], [Ericsson, Lenovo])

· It is beneficial to report some kind of information related to different insertion losses between receiving branches in order to improve the accuracy of DL CSI estimation. (Ericsson [12])

· Option 2: Not introduce ([vivo])
· It is prefer not to introduce the indication of ΔTRxSRS Reporting to the network, unless more clear benefit can be seen. (vivo [6])

· Recommended WF

· Further discuss based on draft LS from Huawei (R4-2303519)
AH Discussion
See issue 2-3-1

Issue 2-3-3: A draft LS for indication of ΔTRxSRS 

· Proposals

· Proposal 1:  If an LS is sent to RAN1, the content should make clear that the options being discussed in RAN4 are open and there is no agreement on resolution or priority in RAN4 at least at this stage. (Nokia [1])

· Proposal 2: Send an LS to RAN1 (Qualcomm [2])

· Proposal 3: Send LS to RAN1 and RAN2 for the identified UE SRS IL imbalance issue for triggering discussion on the introduction of UE report on SRS IL imbalance values both 4Rx and 8Rx. The details on how to inform the network of such UE SRS IL imbalance could be further studied.
· Our draft LS in R4-2301765 [10] can be discussed as a start. (Huawei [8])

· Recommended WF

· Further discuss based on draft LS from Huawei (R4-2303519)
AH Discussion
See issue 2-3-1

Issue 2-3-4: Applicability to 2Rx/4Rx

· Proposals

· Proposal 1: Study the benefit of indication of ∆TRxSRS values per each branch for also 2RX and 4RX, and agree indication to be used for any number of RX for which benefits can be shown.(Qualcomm [2])
· Recommended WF
· FFS in next meeting.
Not treated in ad-hoc session
Topic#3: ΔPPowerClass for SRS antenna switching for PCMAX_H,f,c
Issue 3-1-1: Discussion on whether or not to remove ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c 
· Proposals

· Proposal 1:The applicability of ΔPPowerclass from PCMAX_H,f,c.can be removed as long as removal of it does not create ambiguity with respect to Powerclass uses in each SRS transmission and does not enable antenna virtualization (Qualcomm [2])

· Proposal 2: Targeted scenario is PC2 UE with 26dBm+23dBm PA configuration (DOCOMO [7]).
· Recommended WF
Nokia: It should be a package
AH Agreement
· Further discuss how to address antenna virtualization issue.

· Targeted scenario is PC2 UE with 26dBm+23dBm, and 26dBm+26dBm PA configuration. PC 1.5 is precluded in this WI.
Issue 3-1-2: Whether or not to remove ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c 
· Proposals

· Proposal 1: Remove (Huawei [8])

· For a PC2 capable UE with the support of TxD or a PC1.5 capable UE, if it further indicates the support of 1T8R AS-SRS, the ΔPPowerClass=3dB applied for PCMAX_H,f,c should be removed. 

· Proposal 2: Not remove (Ericsson [12])
· Recommended WF

· FFS in next meeting based on WF in issue 3-1-1.
Not treated in ad-hoc session
Issue 3-2: Whether or not to endorse draft CR (Huawei [9])?

· Proposals

· Option 1: Yes (Huawei [9])

· Option 2: No

· Recommended WF

· Postpone in this meeting.
Not treated in ad-hoc session
Topic#4: Others (guard period, release independence, FDD band)
Issue 4-1: whether to remove or not the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage

· Proposals

· Option 1: Remove (Ericsson [12])

· Option 2: Do not remove (Qualcomm [2])

· Recommended WF

· FFS in next meeting.
Not treated in ad-hoc session
Issue 4-2: Release independence

· Proposals

· Option 1: Specify 8RX release independent from Rel-16 (Qualcomm [2])

· Option 2: Specify 8RX release independent from Rel-18 (MediaTek [11])

· Recommended WF

· FFS in next meeting.
Not treated in ad-hoc session
Issue 4-3: Value of ΔRIB for 8Rx for n7

· Proposals

· Option 1: The difference of n7 and TDD bands could be 0.5 for ΔRIB,8R. (Samsung [4])
· Option 2: Adopt ΔRIB,8R=-4.7dB for band n7. (Ericsson [12])
· Recommended WF

· FFS in next meeting.
Not treated in ad-hoc session
Issue 4-4: Which RF requirements to specify for 8Rx 

· Proposals

· Proposal 1: Specify only REFSENS for 8RX, and do not specify other RF requirements for 8RX. (Qualcomm [2])

· Proposal 2: TBA

· Recommended WF

· FFS in next meeting.
Not treated in ad-hoc session
