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Introduction
The document contains discussion related to the RRM performance requirements for gNB positioning measurements:
The document contains the following four main topics:
· Topic #1: General aspects (Agenda item: 6.5.2.3.1)
· Topic #2: SRS-RSRP requirements (Agenda item: 6.5.2.3.2)
· Topic #3: gNB Rx-Tx time difference requirements (Agenda item: 6.5.2.3.3)
Topic #1: General aspects
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2108766
	ZTE Corporation
	Proposal 1: gNB accuracy requirements do not mandate gNB RX beam sweeping is captured only in the WF.
Proposal 2: Multiple samples are not considered when defining gNB accuracy requirements.

	R4-2110225
	Ericsson
	1. gNB TOA accuracy is agnostic to UL-SRS-NumSymbols and UL-SRS-CombSizeN for most SRS configurations and only shows dependent behaviour for very low channel bandwidth and SRS bandwidth configurations.
1. Without any oversampling or refinement taking place, the gNB TOA accuracies lower bound is dependent on the FFT size.
1. SRS-RSRP accuracy is agnostic to UL-SRS-NumSymbols and UL-SRS-CombSizeN for most SRS configurations and only shows dependent behaviour for very low channel bandwidth and SRS bandwidth configurations

	R4-2110226
	Ericsson
	Summary of link level simulation results of SRS RSRP and gNB TOA   

	R4-2110271
	Nokia, Nokia Shanghai Bell
	1. “gNB accuracy requirements do not mandate gNB RX beam sweeping during the measurement” is included in the accuracy side conditions in TS 38.133 for SRS-RSRP and gNB Rx-Tx time difference.
1. For OTA gNB types 1-O and 2-O, it is added in the side conditions that accuracy requirements apply for a mismatch of UE target direction and gNB RX beam direction within RoAoA.
1. Defer the definition of RF and implementation margin for SRS-RSRP until the structure of baseline accuracy requirements is agreed.
1. Adopt SRS BW grouping candidate option 1 for SRS-RSRP accuracy requirements in TS 38.133 at least for low Ês/Iot ratio and consider reduction of SRS BW groups for high Ês/Iot ratio.
1. Take into account performance difference for SRS symbol and comb size combinations with different number of RE’s per subframe.

	R4-2110891
	Huawei, HiSilicon
	Proposal 1: ‘gNB accuracy requirements do not mandate gNB RX beam sweeping’ is captured only in the WF.
Observation 1: For low Es/Iot condition, 
· the performance of SRS-RSRP estimation is not satisfactory (> ±4.5dB ) for  
· 24 RB with all with comb+symbol sizes except for 4+12 and 8+12
· 32 RB with comb+symbol sizes 2+1
· the performance of TOA estimation is not satisfactory for 24 RB with comb+symbol size as 2+1
Proposal 2: RAN4 to further discuss how to handle the cases with non-satisfactory performance 
· Option 1: Further check the performance with multiple shots
· Option 2: Do not define the requirements



Open issues summary
Sub-topic 1-1: Beam sweeping during gNB measurement
According to the approved WF in R4-2105755:
· gNB accuracy requirements do not mandate gNB RX beam sweeping
· Options for capturing above agreements:
· Option 1:
· gNB accuracy requirements do not mandate gNB RX beam sweeping is captured only in the WF.
· Option 2:
· gNB accuracy requirements do not mandate gNB RX beam sweeping is included in the accuracy side conditions.

Issue 1-1-1: Beam sweeping during gNB measurement
· Proposals
· Option 1: ZTE, Huawei
· gNB accuracy requirements do not mandate gNB RX beam sweeping is captured only in the WF.
· Option 2: Nokia
· gNB accuracy requirements do not mandate gNB RX beam sweeping is included in the accuracy side conditions.
· Recommended WF
· Further discuss the options
Companies views’ collection for 1st round 
Open issues 
Sub-topic 1-1: Issue 1-1-1: Beam sweeping during gNB measurement
	Company
	Comments

	Ericsson
	We prefer option 1. The concern about directing the gNB and UE towards another is already captured in last meetings agreement on applicability within RoAoA.

	Huawei
	Option 1.

	ZTE
	Option 1, no need to capture in the spec.

	Nokia
	We support option 2. Requirements should not mandate Rx beam sweeping support. This should be stated as side condition, also in view of conformance testing, as discussed in previous meetings.
Responding to Ericsson: In our understanding, the agreement on applicability within RoAoA for accuracy requirements is independent of this issue, as it specifies how to measure the Rx beam for a OTA gNB type, which we agree on provided the Rx beam is static (i.e. pre-configured) for the performance requirement. We also refer to OTA reference sensitivity requirement definition in TR 37.843, clause 6.2.2.2.2 which distinguishes OTA reference sensitivity performance for reference direction with antenna peak directivity, and all other directions within the OTA coverage range with a 3 dB lower antenna directivity compared to antenna peak directivity. Hence this lower antenna directivity in the OTA coverage range should be taken into account. On the other side, beam sweeping during the measurement redirects the beam towards the UE, so that in ideal case target beam directions of UE and gNB match and the 3 dB lower antenna directivity can be mitigated. In our view, the use of beam sweeping is implementation specific, rather can be considered as advanced implementation and hence we don’t think corresponding performance requirements should be specified by 3GPP. In our view, the measurement accuracy requirement should be specified such, that it applies within the OTA coverage range (RoAoA) with a 3 dB lower antenna directivity than antenna peak directivity due to assumed mismatch of gNB antenna reference direction towards UE.

	Qualcomm
	Option 1.

	Ericsson
	As a compromise proposal we suggest including the following in the specification for both SRS-RSRP and gNB Rx-Tx measurement accuracy requirements:
“The measurement accuracy requirements apply given the assumption that the gNB does not perform any receiver beam sweeping.”


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic 1-1
	Issue 1-1-1: Beam sweeping during gNB measurement
Tentative agreements: None
Candidate options:
Option 1: HW, ZTE, E///, QC
•	gNB accuracy requirements do not mandate gNB RX beam sweeping is captured only in the WF.
Option 2: Nokia
· gNB accuracy requirements do not mandate gNB RX beam sweeping is included in the accuracy side conditions.
Option 3: E///
Capture following as side condition:
“The measurement accuracy requirements apply given the assumption that the gNB does not perform any receiver beam sweeping.”
Recommendations for 2nd round: Discuss further

	
	



CRs/TPs
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Open issues 
Issue 1-1-1: Beam sweeping during gNB measurement
· Proposals
· Option 1: HW, ZTE, E///, QC
· gNB accuracy requirements do not mandate gNB RX beam sweeping is captured only in the WF.
· Option 2: Nokia
· gNB accuracy requirements do not mandate gNB RX beam sweeping is included in the accuracy side conditions.
· Option 3: E///
· Capture following as side condition:
· “The measurement accuracy requirements apply given the assumption that the gNB does not perform any receiver beam sweeping.”
	Company
	Comments

	Ericsson
	As before we are fine with option 1. But to resolve this issue, as discussed in GTW and first round comments we can compromise to proposal in option 3.

	Nokia
	This issue was already discussed and resolved in the GTW session. 

	
	

	
	

	
	

	
	



Topic #2: SRS-RSRP requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2110227
	Ericsson
	Define SRS-RSRP measurement accuracy requirements agnostic to UL-SRS-NumSymbols and UL-SRS-CombSizeN for high Ês/Iot side condition
Proposal 1 Define SRS-RSRP measurement accuracy requirements agnostic to UL-SRS-NumSymbols and UL-SRS-CombSizeN for low Ês/Iot side condition with a worst-case approach
Proposal 2 RF error margin differs for gNB types and is X = 2.5dB for gNB type 1-C and X = 4dB for gNB types 1-H, 1-O and 2-O

	R4-2110228
	Ericsson
	DraftCR on gNB SRS-RSRP measurement

	R4-2110272
	Nokia, Nokia Shanghai Bell
	1. 	There is a clear dependency of the SRS-RSRP accuracy on the defined Ês/Iot ratios.
1. 	There is a lesser dependency of the SRS-RSRP accuracy on the number of RBs for the SRS bandwidth.
1.  	There is a clear dependency of the SRS-RSRP accuracy on the number of SRS RE's in the SRS resource per subframe, which is more expressed for the low Ês/Iot ratio.
1. 	For high Ês/Iot ratio +3 dB, accuracy results are much closer and hence a reduction of SRS BW groups can be investigated, e.g. a split into RB numbers lower, or, equal and higher, than 64 as proposed in option 2 in [1] for the low Ês/Iot ratio, however. Thereagainst, for low Ês/Iot ratio -13 dB, proposed SRS BW grouping from option 1 in [1] should be adopted.
1. 	The SRS-RSRP accuracy can be improved for the low Ês/Iot condition adopting multiple shots (e.g. 2 or 4) compared to single shot by around 0.5 dB (two shots) and 0.9 dB (four shots). Thus, it can be discussed whether to increase the number of measurement samples to 4 for the lowest SRS BW group per SCS as agreed in [1].
1. 	The provided SRS-RSRP accuracy results are taken into account in the discussion on SRS BW grouping and other SRS configuration parameter grouping and for identifying the number of shots. 

	R4-2110892
	Huawei, HiSilicon
	Proposal 1: Consider the SRS BW grouping in Table 1.
Table 1: Suggested SRS BW grouping for SRS-RSRP
	SRS bandwidth in RB
	SRS-RSRP measurement accuracy [dB]

	
	Ês/Iot ≥ -13dB
	Ês/Iot ≥ +3dB

	24 ≤ BW < 32 (FFS)
	TBD
	TBD

	32 ≤  BW < 48
	TBD
	

	48 ≤  BW < 132
	TBD
	

	132 ≤ BW
	TBD
	


Proposal 2: For each SRS BW range, define two sets of accuracy requirements, one for comb+symbol sizes with 6 SRS REs per PRB and the other for comb+symbol sizes with ≥ 12 SRS REs per PRB.
Proposal 3: RF calibration margin for gNB SRS-RSRP accuracy
· X=2.5dB for gNB type 1-C
· X=4dB for gNB typr 1-H, 1-O and 2-O

	R4-2110893
	Huawei, HiSilicon
	Observation 1: The performance is very dependent on SNR conditions.
Observation 2: There is a performance difference between different comb and symbol sizes.
Observation 3: The accuracy improves in proportion with BW in RB and the impact of SCS is small.

	R4-2110894
	Huawei, HiSilicon
	draftCR to introduce SRS-RSRP requirements



Open issues summary
Sub-topic 2-1: SRS BW grouping for SRS-RSRP accuracy requirements
According to the approved WF in R4-2105755:
· gNB accuracy requirements shall be defined for group of SRS BWs
· grouping of SRS BWs will be decided based on link simulation results

[bookmark: _Hlk68701108]Issue 2-1-1: SRS BW grouping for defining SRS-RSRP accuracy requirements
· Proposals
· Option 1: Huawei
	SRS bandwidth in RB
	SRS-RSRP measurement accuracy [dB]


	
	Ês/Iot ≥ -13dB
	Ês/Iot ≥ +3dB

	24 ≤ BW < 32 (FFS)
	TBD
	TBD

	32 ≤  BW < 48
	TBD
	

	48 ≤  BW < 132
	TBD
	

	132 ≤ BW
	TBD
	



· Option 2: Nokia
· Define SRS-RSRP accuracy based on SRS BW grouping according to Tables 3-7 in R4-2110272.
· Recommended WF
· Further discuss the proposals
Sub-topic 2-2: SRS-RSRP measurement accuracy requirement dependency on SCS, symbols and comb size
According to the approved WF in R4-2105755:
· FFS: whether SRS-RSRP accuracy is agnostic to SRS symbols and comb size or not will be decided based on further simulation with updated simulation assumptions.
Issue 2-2-1: SRS-RSRP accuracy depends on SRS Ês/Iot?
· Proposals
· Option 1: Ericsson, Huawei, Nokia
· Yes
· Option 2: None
· Recommended WF
· Further discuss if proposal in option 1 can be agreed?
Issue 2-2-2: Define SRS-RSRP accuracy agnostic to symbols and comb size?
· Proposals
· Option 1: Ericsson
· Yes
· Option 2:  No
· Option 2a: Huawei
· For each SRS BW range, define two sets of accuracy requirements, one for comb+symbol sizes with 6 SRS REs per PRB and the other for comb+symbol sizes with ≥ 12 SRS REs per PRB.
· Option 2b: Nokia
Define SRS-RSRP accuracy based on symbols and comb size according to Tables 3-7 in R4-2110272.
· Recommended WF
· Further discuss proposals
Issue 2-2-3: Number of shots/samples for SRS-RSRP accuracy
According to the approved WF in R4-2105755:
· Default assumption is to define the gNB accuracy requirements based on single sample/shot measurement assumption
· FFS if multiple shots are used for lowest SRS BW group per SCS in case performance is not satisfactory.
· Proposals
· Option 1: ZTE
· Do not consider multiple shot/samples for defining any gNB accuracy requirements
· Option 2: Nokia
· Further discuss number of shots for SRS accuracy based on results in Tables 3-7 in R4-2110272
· Option 3: Huawei
· Option 3a: 
· Check multiple shots (Ns) for gNB requirements for non-satisfactory performance cases (low Ês/Iot and smaller BW)
· Option 3b: 
· Do not define gNB requirements for non-satisfactory performance cases (low Ês/Iot and smaller BW)
· Recommended WF
· Further discuss the proposal
Sub-topic 2-3: RF margin for SRS-RSRP measurement accuracy requirement
According to the approved WF in R4-2105755:
· FFS: RF margin for different gNB types 
· Candidate options:
· Option 1:
· RF calibration margin differs between gNB type 1-C and other gNB types:
· X=2.5dB for gNB type 1-C
· X=4dB for gNB type 1-H, 1-O and 2-O
· Option 2:
· RF margin needs further discussion
· Investigate RF margin for different gNB types (1-C, 1-H, 1-O and 2-O)

[bookmark: _Hlk68769449]Issue 2-3-1: RF margin for SRS-RSRP accuracy for different gNB types
· Proposals
· Option 1: Huawei, Ericsson
· RF calibration margin differs between gNB type 1-C and other gNB types:
· X=2.5dB for gNB type 1-C
· X=4dB for gNB typr 1-H, 1-O and 2-O
· Option 2:  None
· Recommended WF
· Further discuss if option 1 is agreeable?
Companies views’ collection for 1st round 
Open issues 
Sub-topic 2-1:  Issue 2-1-1: SRS BW grouping for defining SRS-RSRP accuracy requirements
	Company
	Comments

	Ericsson
	Option 1 is unclear to us regarding the definition of one accuracy value for all SRS configurations for high Ês/Iot side condition, this needs to be evaluated from combined simulation results.
Option 2 proposed tables should only be used to derive the accuracy, but not to define them in the specification, since incorporating FFT size is not necessary and SCS setting has been identified as non-dependent for accuracy in last meeting. 
Therefore, we do not agree with either option and propose the SRS BW grouping as in draft CR R4-2110228.
Option 3: 
Table 13.3.2.2-1 gNB SRS-RSRP absolute accuracy requirements in FR1 for gNB type 1-C
	Accuracy
	Conditions

	
	SRS Ês/Iot
	SRS bandwidth range

	
	
	

	dB
	dB
	RB

	±[6]
	Ês/Iot ≥ -13
	24 ≤ BW ≤ 40

	±[5]
	
	40 ≤ BW ≤ 84

	±[5]
	
	88 ≤ BW ≤ 168

	±[5]
	
	176 ≤ BW ≤ 272

	±[3.5]
	Ês/Iot ≥ +3
	24 ≤ BW ≤ 40

	±[3.5]
	
	40 ≤ BW ≤ 84

	±[4.5]
	
	88 ≤ BW ≤ 168

	±[4.5]
	
	176 ≤ BW ≤ 272


Table 13.3.2.2-2 gNB SRS-RSRP absolute accuracy requirements in FR1 for gNB type 1-H and 1-O
	Accuracy
	Conditions

	
	SRS Ês/Iot
	SRS bandwidth range

	
	
	

	dB
	dB
	RB

	±[7.5]
	Ês/Iot ≥ -13
	24 ≤ BW ≤ 40

	±[6.5]
	
	40 ≤ BW ≤ 84

	±[6.5]
	
	88 ≤ BW ≤ 168

	±[6.5]
	
	176 ≤ BW ≤ 272

	±[5]
	Ês/Iot ≥ +3
	24 ≤ BW ≤ 40

	±[5]
	
	40 ≤ BW ≤ 84

	±[6]
	
	88 ≤ BW ≤ 168

	±[6]
	
	176 ≤ BW ≤ 272



Table 13.3.2.2-3 gNB SRS-RSRP absolute accuracy requirements in FR2 for gNB type 2-O
	Accuracy
	Conditions

	
	SRS Ês/Iot
	SRS bandwidth range

	
	
	

	dB
	dB
	RB

	±[7]
	Ês/Iot ≥ -13
	32 ≤ BW ≤ 40

	±[6]
	
	40 ≤ BW ≤ 84

	±[6.5]
	
	BW ≥ 88

	±[6]
	Ês/Iot ≥ +3
	32 ≤ BW ≤ 40

	±[6]
	
	40 ≤ BW ≤ 84

	±[6]
	
	BW ≥ 88



The values in brackets are initial proposals and solely derived from our simulation results, therefore they should be updated based on the combined simulation results. These tables shall be updated to capture agreements of issues 2-2-2 and 2-2-3 if necessary.

	Huawei
	We agree with Ericsson that there is no need to consider SCS or grouping the BW based on FFT size, so we should check the combined results to determine the grouping based on the simulated BWs.
One comment on option 3 is that the BW ranges can be merged if the performances for two ranges are similar, e.g. for Table 13.3.2.2-3, the 3 rows for +3dB SINR condition can be merged based the proposed numbers.
The exact accuracy numbers should be also be based on the combined simulation results.

	Nokia
	We support option 2 aligning to SRS BW grouping for gNB Rx-Tx time difference. Option 3 already provides final requirement tables including margin in a symbol / comb size agnostic manner based on Ericsson results, we cannot agree on, The latter aspects need to be discussed first.

	Qualcomm
	The tables proposed by Ericsson above seem reasonable as a baseline. The may need to be modified based on the outcomes of issues 2-2-2 and 2-2-3. 

	
	

	
	


 
Sub-topic 2-2:  Issue 2-2-1: Issue 2-2-1: SRS-RSRP accuracy depends on SRS Ês/Iot?
	Company
	Comments

	Ericsson
	Option 1

	Huawei
	Option 1

	Nokia
	We support option 1.

	Qualcomm
	Option 1

	
	

	
	


 
Sub-topic 2-2:  Issue 2-2-2: Define SRS-RSRP accuracy agnostic to symbols and comb size?
	Company
	Comments

	Ericsson
	Option 1, SRS-RSRP accuracy can be defined agnostic to symbols and comb size with a worst-case approach for given configuration. If performance gap between different symbol and comb size configuration is too high, we prefer not to define requirements for such cases that lead to that high performance gap.
From following excerpt of combined simulation results from all companies one can draw first conclusions. The excerpt displays FR1 simulation results for Ês/Iot ≥ -13dB.
	BW (MHz)
	SCS(kHz)
	SRS BW (PRBs)
	UL-SRS-NumSymbols
	UL-SRS-CombSizeN
	Ericsson
	Huawei
	Nokia
	Average

	5
	15
	24
	1
	2
	3,3
	10,10
	4,87
	6,50

	5
	15
	24
	2
	2
	1,9
	4,40
	3,77
	3,50

	5
	15
	24
	4
	4
	1,6
	5,10
	3,75
	3,50

	5
	15
	24
	12
	4
	0,93
	3,10
	2,37
	2,50

	5
	15
	24
	8
	8
	1,1
	7,00
	3,37
	4,00

	5
	15
	24
	12
	8
	1,1
	4,00
	3,09
	3,00



It appears that for 24RB, the performance gap is 2,37dB (E///), 7dB (HW) and 2,5dB (Nokia) for an averaged performance gap of 4dB (note that the average is averaged up to the next half dB), Since we will define the accuracy based on all simulation results by some averaging metric, it is necessary to agree on how to define the requirements based on the average values, not only the per company results. To guarantee WI completion, we propose to not define SRS-RSRP accuracy requirements for SRS configurations, where the performance gap across the symbol and comb size and/or across companies is too big, i.e. in this specific case, do not define SRS-RSRP accuracy requirements for 24RB 1+2 for low Ês/Iot in FR1. This is aligned with issue 2-2-3, where we address that we prefer that accuracy figures which are unsatisfactory shall be excluded, i.e. not defined instead of improved by enforcing a minimum number of measurement samples for which accuracy will apply.
However, we do not agree with option 2a, since SRS-RSRP accuracy performance gap between SRS configurations with 6RE and SRS configurations with ≥ 12RE is acceptably low for higher SRS bandwidths, so it is not necessary to define two accuracy requirements for each bandwidth range based on a RE threshold.
One further possibility would be to not define SRS-RSRP accuracy requirements for certain bandwidth range when performance gap between symbol and comb size configuration is high. This would facilitate defining SRS-RSRP accuracy requirements without the need of addressing symbol and comb size.

	Huawei
	We support option 2a, as there is clear performance gap for different numbers of available REs. We do not think it is reasonable to not define requirements for a {comb,symbol} combination just because the performance gap is big compared to another {comb,symbol} combination. 
As a compromise we can go with option 1 provided that the requirements are defined based on smallest combination, i.e. {comb=2,symbol=1}. At the same time, if the performance is not satisfactory for small BW with the smallest combination, we can leave no requirement for such configurations. We may need to note in the spec the {comb,symbol} combination based on which requirements are applicable. 

	Nokia 
	We support option 2b (Nokia). In general, three symbol and comb size groups can be distinguished: 6 RE’s, 12/18 RE’s, 36 RE’s. We suggest using this grouping.

	
	

	
	

	
	



Sub-topic 2-2: Issue 2-2-3: Number of samples/shots for SRS-RSRP accuracy requirements
	Company
	Comments

	Ericsson
	We agree with option 3b. If the merged simulation results from all companies conclude on values which will be unsatisfactory for certain configurations, we prefer to not define requirements for such configurations.

	Huawei
	Option 3a and 3b. Slightly prefer option 3b given the timeline to close the work.

	Nokia
	We support option 2. RAN4 has to agree the limit corresponding to satisfactory performance taking into account additional RF and implementation margin when comparing against existing accuracy requirements in 38.133 (e.g. for SS-RSRP).

	
	

	
	

	
	



Sub-topic 2-4:  Issue 2-4-1: RF margin for SRS-RSRP accuracy for different gNB types
	Company
	Comments

	Ericsson
	Option 1.

	Huawei
	Option 1

	Nokia
	We support option 2, as stated in our contribution. We prefer to first achieve mature baseline requirements based on agreed SRS BW grouping for SRS-RSRP and then address this open issue, which we envisage to address at the next meeting.

	
	

	
	

	
	



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2110228 (Ericsson)
	Huawei: BW grouping and exact numbers are pending on open issue discussion.

	
	Nokia: The draft CR is based on Ericsson results only, and not on other companies results. The SRS BW of 40 RBs appears twice. Furthermore, we have to agree the SRS BW grouping proposal first as well as the number of samples for low SRS BW’s. The side condition on non-necessity of beam sweeping is missing.

	
	

	
	

	R4-2110894
(Huawei)
	Ericsson: The tables depend on agreement on grouping, so cannot be decided yet, however on the inclusion of last meetings agreement on applicability within RoAoA, we slightly prefer the wording in R4-2110228.

	
	Nokia: We have to agree the SRS BW grouping proposal first as well as the number of samples for low SRS BW’s. The distinction between 6 and ≥ 12 RE’s is good, but still a further distinction between 12/18 and 36 RE’s looks appropriate. The side condition on non-necessity of beam sweeping is missing.

	
	

	
	



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic 2-1
	Issue 2-1-1: SRS BW grouping for defining SRS-RSRP accuracy requirements
Tentative agreements:
· Agreements at GTW session on 21st May 2021:
· SRS BW grouping for defining SRS-RSRP accuracy requirements 
· FR1
· 24 ≤  BW < 32 (requirements will be defined for Ês/Iot ≥ 3dB only)
· 32 ≤  BW < 48
· 48 ≤  BW < 132
· 132 ≤ BW
· FR2
· 32 ≤  BW < 64 (requirements will be defined for Ês/Iot ≥ 3dB only)
· 64 ≤  BW < 132
· 132 ≤ BW

Recommendations for 2nd round:
Check if SRS BWs are supported. If not identify suitable value(s).
 Further discuss SRS-RSRP accuracy values based on results under new issue 2-2-4.

	Sub-topic 2-2
	Issue 2-2-1: SRS-RSRP accuracy depends on SRS Ês/Iot?
Tentative agreements:
SRS-RSRP accuracy depends on SRS Ês/Iot.
Recommendations for 2nd round: No discussion 

	Sub-topic 2-2
	Issue 2-2-2: Define SRS-RSRP accuracy agnostic to symbols and comb size?
Tentative agreements:
SRS-RSRP accuracy will be defined agnostic to symbols and comb size based on agreement on SRS BW grouping (issue 2-1-1) and based on the combination of {comb=2, symbol=1}.  
Recommendations for 2nd round: No discussion

	Sub-topic 2-2
	Issue 2-2-3: Number of samples/shots for SRS-RSRP accuracy requirements
Tentative agreements: None
Further discuss final accuracy results under new issue 2-2-4.
Recommendations for 2nd round: No discussion

	Sub-topic 2-2
	Issue 2-2-4: Derive SRS-RSRP accuracy values without RF calibration margin
Tentative agreements: None
Candidate options:
Use compiled SRS-RSRP accuracy results in R4-2108184 for deriving accuracy values without RF margin in the following tables for agreed SRS BW groups in issue 2-1-1. 
NOTE: RF margin based on agreement in issue 2-3-1 will be added to the final results:
 Table 2-2-4-1: SRS-RSRP accuracy without RF margin (FR1)
	SRS BW range (RB)
	SRS Ês/Iot (dB)
	Proposed SRS-RSRP accuracy (dB) without RF margin in FR1

	
	
	Company A
	Company B
	Company C
	…..
	…….

	24 ≤  BW < 32
	
≥ + 3
	
	
	
	
	

	32 ≤  BW < 48
	
	
	
	
	
	

	48 ≤  BW < 132
	
	
	
	
	
	

	132 ≤ BW
	
	
	
	
	
	

	[bookmark: _Hlk72498126]32 ≤  BW < 48
	≥ -13
	
	
	
	
	

	48 ≤  BW < 132
	
	
	
	
	
	

	132 ≤ BW
	
	
	
	
	
	



Table 2-2-4-2: SRS-RSRP accuracy without RF margin (FR2)
	SRS BW range (RB)
	SRS Ês/Iot (dB)
	Proposed SRS-RSRP accuracy (dB) without RF margin in FR2

	
	
	Company A
	Company B
	Company C
	…..
	…….

	32 ≤  BW < 64
	
≥ + 3
	
	
	
	
	

	64 ≤  BW < 132
	
	
	
	
	
	

	132 ≤ BW
	
	
	
	
	
	

	64 ≤  BW < 132
	≥ -13
	
	
	
	
	

	132 ≤ BW
	
	
	
	
	
	



Recommendations for 2nd round: Discuss further

	Sub-topic 2-3
	Issue 2-3-1: RF margin for SRS-RSRP accuracy for different gNB types
Tentative agreements: None
Candidate options:
· Proposals
· Option 1: Huawei, Ericsson
· RF calibration margin differs between gNB type 1-C and other gNB types:
· X=2.5dB for gNB type 1-C
· X=4dB for gNB typr 1-H, 1-O and 2-O
· Option 2:  Nokia
· Need further discussion

Recommendations for 2nd round: Discuss further



CRs/TPs

	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2110228 (Ericsson)
	Revised

	R4-2110894
(Huawei)
	Not pursued



Discussion on 2nd round (if applicable)
Open issues 
Issue 2-2-4: Derive SRS-RSRP accuracy values without RF calibration margin
Companies are requested to use the compiled SRS-RSRP accuracy results in R4-2108184 for deriving accuracy values without RF margin in the following tables based on:
· agreed SRS BW groups in issue 2-1-1. 
· agnostic to symbols and comb size and based on the combination of {comb=2, symbol=1} (issue 2-2-2).  
NOTE: RF margin based on agreement in issue 2-3-1 will be added to the final results.
[bookmark: _Hlk72836008] Table 2-2-4-1: SRS-RSRP accuracy without RF margin (FR1)
	SRS BW range (RB)
	SRS Ês/Iot (dB)
	Proposed SRS-RSRP accuracy (dB) without RF margin in FR1

	
	
	E///
	Company B
	Company C
	…..
	…….

	24 ≤  BW < 32
	
≥ + 3
	±[1.5]
	
	
	
	

	32 ≤  BW < 48
	
	±[1.5]
	
	
	
	

	48 ≤  BW < 132
	
	±[1.5]
	
	
	
	

	132 ≤ BW
	
	±[1.5]
	
	
	
	

	32 ≤  BW < 48
	≥ -13
	N/A
	
	
	
	

	48 ≤  BW < 132
	
	±[4.0]
	
	
	
	

	132 ≤ BW
	
	±[3.0]
	
	
	
	



Table 2-2-4-2: SRS-RSRP accuracy without RF margin (FR2)
	SRS BW range (RB)
	SRS Ês/Iot (dB)
	Proposed SRS-RSRP accuracy (dB) without RF margin in FR2

	
	
	E///
	Company B
	Company C
	…..
	…….

	32 ≤  BW < 64
	
≥ + 3
	±[1.5]
	
	
	
	

	64 ≤  BW < 132
	
	±[1.5]
	
	
	
	

	132 ≤ BW
	
	±[1.5]
	
	
	
	

	64 ≤  BW < 132
	≥ -13
	±[4.0]
	
	
	
	

	132 ≤ BW
	
	±[3.0]
	
	
	
	



NOTE: if needed record your comments on issue 2-2-4 below:
	Company
	Comments

	Ericsson
	Above values are the average values of all companies’ simulation results rounded up to the next half decibel value. Also, where standard deviation is quite high for high Ês/Iot side condition, additional margin of ±0.5dB was added.
When agreeing on the bandwidth ranges in round 1 GTW, 32RB was identified as a threshold for a new accuracy requirement, yet there are no simulation results for it in FR1, only in FR2. While for the high Ês/Iot side condition, one could take the accuracy value for 24RB, however it was also agreed not to introduce requirements for that bandwidth range for the low side condition. Hence we propose to merge the bandwidth ranges 24 ≤  BW < 32 and 32 ≤  BW < 48 for Ês/Iot ≥ + 3dB, and delete the row 32 ≤  BW < 48 for Ês/Iot ≥ - 13dB.
When compiling the final requirements, it should also be discussed how the averaged value should be treated. Since more granular definition of requirements than in half decibel steps is somewhat unmeaningful we are proposing to use a ceil function that rounds the accuracy up to next half decibel. However, we are open to hear other companies’ suggestions.

	Nokia: 
	We are ok for the proposed baseline performance without RF margin in Tables 2-2-4-1 and 2-2-4-2. We are also ok to merge the two FR1 bandwidth ranges 24 ≤  BW < 32 and 32 ≤  BW < 48 for high Ês/Iot condition and remove requirements for low Ês/Iot condition, as proposed by Ericsson.

	
	

	
	

	
	

	
	



Issue 2-3-1: RF margin for SRS-RSRP accuracy for different gNB types
· Proposals
· Option 1: Huawei, Ericsson
· RF calibration margin differs between gNB type 1-C and other gNB types:
· X=2.5dB for gNB type 1-C
· X=4dB for gNB typr 1-H, 1-O and 2-O
· Option 2:  Nokia
· Need further discussion
	Company
	Comments

	Ericsson
	We are still fine with option 1. 
If there is no consensus then we suggest to agree with the above figures in brackets so they can be revisited in future if needed,

	Nokia
	This issue was already discussed and resolved in the GTW session.

	
	

	
	

	
	

	
	



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2108315 (Revision of R4-2110228 (Ericsson))
	As commented under issue 2-2-4 above, we support the lower number of  SRS BW groups in FR1 compared to GTW agreement. For FR2, the  baseline margin of 3.5 dB (7.5 dB with RF margin in version 02) for Ês/Iot=-13 dB does not match with the proposal of 4 dB in Table  2-2-4-2. We support 4 dB for baseline margin.

	
	

	
	

	
	



Topic #3: gNB Rx-Tx time difference requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2110229
	Ericsson
	1. Define gNB Rx-Tx measurement accuracy requirements agnostic to UL-SRS-NumSymbols and UL-SRS-CombSizeN for high Ês/Iot side condition
Define gNB Rx-Tx measurement accuracy requirements agnostic to UL-SRS-NumSymbols and UL-SRS-CombSizeN for low Ês/Iot side condition with a worst-case approach
Capture the following in 38.133 clause 13.2.2.2: “The gNB Rx-Tx accuracy requirements in Table 13.2.2.2-1 and Table 13.2.2.2-2, ±X Tc, are subject to an error margin ±Z Tc, which is declared by manufacturer and can be different for gNB types 1-C, 1-H, 1-O and 2-O respectively, such that the applicable measurement accuracy requirement for gNB Rx-Tx can be identified as ±(X+Z) Tc.

	R4-2110230
	Ericsson
	DraftCR on gNB Rx-Tx measurement

	R4-2110273
	Nokia, Nokia Shanghai Bell
	1. 	There is a clear dependency of the gNB Rx-Tx time difference accuracy on the SRS bandwidth.
1. 	There is no dependency of the gNB Rx-Tx time difference accuracy on the defined Ês/Iot ratios.
1. 	There is no dependency of the gNB Rx-Tx time difference accuracy on the SRS symbol and comb size combination for high and low Ês/Iot ratios.
1. 	The provided gNB Rx-Tx time difference accuracy results are taken into account in the discussion on SRS BW grouping and other SRS configuration parameter grouping. 

	R4-2110895
	Huawei, HiSilicon
	Proposal 1: Consider the SRS BW grouping in Table 1 (changes to the table in [1] marked in red).
Table 1: Suggested SRS BW grouping for gNB Rx-Tx
	SRS bandwidth in RB
	SCS [kHz]
	gNB TOA measurement accuracy [Tc]

	
	
	Ês/Iot ≥ -13dB
	Ês/Iot ≥ +3dB

	24 ≤ BW ≤ 40
	15
	TBD
	TBD

	 44 ≤ BW ≤ 84
	
	TBD
	TBD

	 88 ≤ BW ≤ 168
	
	TBD
	TBD

	176 ≤ BW
	
	TBD
	TBD

	48 ≤ BW ≤ 84
	30
	TBD
	TBD

	88 ≤ BW ≤ 168
	
	TBD
	TBD

	176 ≤ BW
	
	TBD
	TBD

	48 ≤ BW ≤ 84
	60
	TBD
	TBD

	88 ≤ BW ≤ 168
	
	TBD
	TBD

	176 ≤ BW 
	
	TBD
	TBD

	32 ≤ BW ≤ 40
	120
	TBD
	TBD

	44 ≤ BW ≤ 84
	
	TBD
	TBD

	88 ≤ BW
	
	TBD
	TBD


Proposal 2: RAN4 to further check if the accuracy defined based on the simulation results can be achieved by the lowest RB number for each range.
Proposal 3: For each SRS BW range, define a single set of accuracy requirements for all comb+symbol sizes based on worst case of 2+1, except for 24 ≤ BW ≤ 40 with low Es/Iot condition. 
Proposal 4: For 24 ≤ BW ≤ 40 with low Es/Iot condition, 
· Option 1: no requirement applies for comb+symbol size 2+1
· Option 2: further check the performance with multi-shots measurement for comb+symbol size 2+1

	R4-2110896
	Huawei, HiSilicon
	Observation 1: The performance is almost not dependent on SNR conditions.
Observation 2: The performance is almost not dependent on comb and symbol size, expect for small RB number and small comb+symbol size at low Es/Iot.
Observation 3: The accuracy improves in proportion with BW in Hz due to better resolution.

	R4-2110897
	Huawei, HiSilicon
	draftCR to introduce gNB Rx-Tx time difference requirements



Open issues summary
Sub-topic 3-1: SRS BW grouping for gNB Rx-Tx accuracy requirements
According to the approved WF in R4-2105755:
· gNB accuracy requirements shall be defined for group of SRS BWs
· grouping of SRS BWs will be decided based on link simulation results

Issue 3-1-1: SRS BW grouping for defining gNB Rx-Tx accuracy requirements
· Proposals
· Option 1: Nokia
· Define gNB Rx-Tx accuracy based on SRS BW grouping according to Tables 2-6 in R4-2110273.
· Option 2: Huawei
	SRS bandwidth in RB
	SCS [kHz]
	gNB TOA measurement accuracy [Tc]

	
	
	Ês/Iot ≥ -13dB
	Ês/Iot ≥ +3dB

	24 ≤ BW ≤ 40
	15
	TBD
	TBD

	 44 ≤ BW ≤ 84
	
	TBD
	TBD

	 88 ≤ BW ≤ 168
	
	TBD
	TBD

	176 ≤ BW
	
	TBD
	TBD

	48 ≤ BW ≤ 84
	30
	TBD
	TBD

	88 ≤ BW ≤ 168
	
	TBD
	TBD

	176 ≤ BW
	
	TBD
	TBD

	48 ≤ BW ≤ 84
	60
	TBD
	TBD

	88 ≤ BW ≤ 168
	
	TBD
	TBD

	176 ≤ BW 
	
	TBD
	TBD

	32 ≤ BW ≤ 40
	120
	TBD
	TBD

	44 ≤ BW ≤ 84
	
	TBD
	TBD

	88 ≤ BW
	
	TBD
	TBD



· Recommended WF
· Further discuss the proposals
Sub-topic 3-2: gNB Rx-Tx measurement accuracy requirement dependency parameters
Issue 3-2-1:  gNB Rx-Tx accuracy depends on SRS Ês/Iot?
· Proposals
· Option 1: Ericsson, Huawei, Nokia
· Yes
· Option 2: None
· Recommended WF
· Further discuss if proposal in option 1 can be agreed?
[bookmark: _Hlk68772755][bookmark: _Hlk68771379]Issue 3-2-2: Define gNB Rx-Tx accuracy agnostic to symbols and comb size?
According to the approved WF in R4-2105755:
· FFS: whether gNB Rx-Tx accuracy is agnostic to SRS symbols and comb size or not will be decided based on further simulation with updated simulation assumptions.
· Proposals
· Option 1: Ericsson
· Yes
· Option 2:  No
· Option 2a: Nokia
· Define gNB Rx-Tx accuracy based on symbols and comb size according to Tables 2-6 in R4-2110273.
· Option 2b: Huawei
· For each SRS BW range, define a single set of accuracy requirements for all comb+symbol sizes based on worst case of 2+1, except for 24 ≤ BW ≤ 40 with low Es/Iot condition.
· Recommended WF
· Further discuss proposals
Issue 3-2-3: Number of shots/samples for gNB Rx-Tx accuracy
According to the approved WF in R4-2105755:
· Default assumption is to define the gNB accuracy requirements based on single sample/shot measurement assumption
· FFS if multiple shots are used for lowest SRS BW group per SCS in case performance is not satisfactory.
· Proposals
· Option 1: ZTE
· Do not consider multiple shot/samples for defining any gNB accuracy requirements
· Option 2: Nokia
· Further discuss number of shots for gNB Rx-Tx accuracy based on results in Tables 2-6 in R4-2110273.
· Option 3: Huawei
· For 24 ≤ BW ≤ 40 with low Es/Iot condition:
· Option 3a: 
· no requirement applies for comb+symbol size 2+1
· Option 3b: 
· further check the performance with multi-shots measurement for comb+symbol size 2+1
· Recommended WF
· Further discuss the proposals
Companies views’ collection for 1st round 
Open issues 
Sub-topic 3-1:  Issue 3-1-1: SRS BW grouping for defining gNB Rx-Tx accuracy requirements
	Company
	Comments

	Ericsson
	We do not understand option 2 fully, since the bandwidth ranges proposed cannot be defined for both FR1 and FR2 accuracy requirements, since in last meetings updated simulation assumptions (R4-2105758), it was agreed to have results for 48RB and 132RB in FR1 and 132RB and 264RB in FR2 respectively.
For option 1, see reasoning in issue 2-1-1.
Therefore, we do not agree with either option and propose the SRS BW grouping as in draft CR R4-2110230.
Option 3:
Table 13.2.2.2-1: gNB Rx-Tx time difference absolute accuracy in FR1 for gNB type 1-C, 1-H and 1-O
	Accuracy (X) 
	SRS Ês/Iot
	SCS
	SRS bandwidth range

	Unit: Tc
	Unit: dB
	Unit: kHz
	Unit: RB

	±[170]
	≥ -13
	15
	24 ≤ BW ≤ 40

	±[65]
	
	
	40 ≤ BW ≤ 84

	±[32]
	
	
	88 ≤ BW ≤ 168

	±[15]
	
	
	176 ≤ BW ≤ 264

	±[110]
	≥ +3
	
	24 ≤ BW ≤ 40

	±[58]
	
	
	40 ≤ BW ≤ 84

	±[30]
	
	
	88 ≤ BW ≤ 168

	±[15]
	
	
	176 ≤ BW ≤ 264

	±[31]
	≥ -13
	30
	48 ≤ BW ≤ 84

	±[15]
	
	
	88 ≤ BW ≤ 168

	±[7]
	
	
	176 ≤ BW ≤ 272

	±[30]
	≥ +3
	
	48 ≤ BW ≤ 84

	±[15]
	
	
	88 ≤ BW ≤ 168

	±[7]
	
	
	176 ≤ BW ≤ 272

	±[18]
	≥ -13
	60
	48 ≤ BW ≤ 84

	±[8]
	
	
	BW ≥ 84

	±[15]
	≥ +3
	
	48 ≤ BW ≤ 84

	±[8]
	
	
	BW ≥ 84



Table 13.2.2.2-2: gNB Rx-Tx time difference absolute accuracy in FR2 for gNB type 2-O
	Accuracy (X)
	SRS Ês/Iot
	SCS
	SRS bandwidth range

	Unit: Tc
	Unit: dB
	Unit: kHz
	Unit: RB

	±[8]
	≥ -13
	60
	BW ≥ 132

	±[4]

	
	
	BW ≥ 264 

	±[8]
	≥ +3
	
	BW ≥ 132

	±[4]

	
	
	BW ≥ 264 

	±[25]
	≥ -13
	120
	32 ≤ BW ≤ 40

	±[8]
	
	
	44 ≤ BW ≤ 84

	±[4]
	
	
	BW ≥ 88

	±[15]
	≥ +3
	
	32 ≤ BW ≤ 40

	±[8]
	
	
	44 ≤ BW ≤ 84

	±[4]
	
	
	BW ≥ 88



The values in brackets are initial proposals and solely derived from our simulation results, therefore they should be updated based on the combined simulation results. These tables shall be updated to capture agreements of issues 3-2-2 and 3-2-3 if necessary.

	Huawei
	Option 1, but we are also fine with option 3, where the grouping for 60kHz SCS is separated for FR1 and FR2. The exact numbers should be based on combined results. 
In addition, as some of the lower bounds of BW ranges are not simulated in RAN4, e.g. 44, 88, 176 RB, we suggest to capture in the WF that RAN4 to further check if the accuracy defined based on the simulation results can be achieved by the lowest RB number for each range.

	Nokia
	We prefer option 1 or 2, as both are same. Option 3 already provides final requirement tables for baseline performance based on Ericsson results, although the issues of dependency on symbol / comb size and on low SRS BW are still under discussion. The latter aspects need to be discussed first.

	
	

	
	

	
	


 
Sub-topic 3-2:  Issue 3-2-1:  gNB Rx-Tx accuracy depends on SRS Ês/Iot?
	Company
	Comments

	Ericsson
	Option 1.

	Huawei
	Option 1

	Nokia
	We support option 1.

	Qualcomm
	Option 1

	
	

	
	



Sub-topic 3-2:  Issue 3-2-2: Define gNB Rx-Tx accuracy agnostic to symbols and comb size?
	Company
	Comments

	Ericsson
	Option 2b, gNB Rx-Tx accuracy can be defined agnostic to symbols and comb size with a worst-case approach for certain configurations. If performance gap between different symbol and comb size configuration is too high, we prefer not to define requirements for such cases that lead to the high performance gap.
From following excerpt of combined simulation results from all companies one can draw first conclusions. The excerpt displays FR1 simulation results for Ês/Iot ≥ -13dB.
	BW (MHz)
	SCS(kHz)
	SRS BW (PRBs)
	UL-SRS-CombSizeN
	UL-SRS-NumSymbols
	Ericsson
	Huawei
	Nokia
	Average

	5
	15
	24
	2
	1
	170
	5025
	128
	1775

	5
	15
	24
	2
	2
	131
	179
	128
	146

	5
	15
	24
	4
	4
	118
	178
	128
	142

	5
	15
	24
	4
	12
	110
	116
	128
	118

	5
	15
	24
	8
	8
	114
	154
	128
	132

	5
	15
	24
	8
	12
	110
	122
	128
	120



It appears that for 24RB, the performance gap is 60Tc (E///), 4909Tc (HW) and 0Tc (Nokia) for an averaged performance gap of 1657Tc. Since we will define the accuracy based on all simulation results by some averaging metric, it is necessary to agree on how to define the requirements based on the average values, not only the per company results. To guarantee WI completion, we propose to not define gNB Rx-Tx accuracy requirements for SRS configurations, where the performance gap across the symbol and comb size and/or across companies is too big, i.e. in this specific case, do not define gNB Rx-Tx accuracy requirements for 24RB 1+2 for low Ês/Iot in FR1. This is aligned with issue 3-2-3, where we address that we prefer that accuracy figures which are unsatisfactory shall be excluded, i.e. not defined instead of improved by enforcing a minimum number of measurement samples for which accuracy will apply.
One further possibility would be to not define gNB Rx-Tx accuracy requirements for certain bandwidth range when performance gap between symbol and comb size configuration is high. This would facilitate defining gNB Rx-Tx accuracy requirements without the need of addressing symbol and comb size.

	Huawei
	Option 2b, we can adopt similar approach as for SRS-RSRP.

	Nokia
	We observe that the gNB Rx-Tx accuracy is agnostic to SRS symbol and comb size in the given Ês/Iot range. Thus, we support option 1. Option 2a can be removed.

	
	

	
	

	
	



Sub-topic 3-2:  Issue 3-2-3: Number of shots/samples for gNB Rx-Tx accuracy
	Company
	Comments

	Ericsson
	We agree with option 3a. If the merged simulation results from all companies conclude on values which will be unsatisfactory for certain configurations, we prefer to not define requirements for such configurations.

	Huawei
	Option 3a and 3b. Slightly prefer option 3a given the timeline to close the work.

	Nokia
	We share Ericsson’s view. RAN4 has to agree the limit corresponding to satisfactory baseline performance for gNB Rx-Tx accuracy.

	
	

	
	

	
	



CRs/TPs comments collection
	CR/TP number
	Comments collection

	[bookmark: _Hlk72503001] R4-2110230 (Ericsson)
	Huawei: BW grouping and exact numbers are pending on open issue discussion.

	
	Nokia: The draft CR is based on Ericsson results only, and not on other companies results. In the first table requirement for BW=40 RBs appears twice. Furthermore, we have to agree the open issues on dependency of performance on comb and symbol size and the number of samples for low SRS BW’s. The side condition on non-necessity of beam sweeping is missing.

	
	

	
	

	R4-2110897 (Huawei)
	Ericsson: The tables depend on agreement on grouping, so cannot be decided yet, however on the inclusion of last meetings agreement on applicability within RoAoA and about how to capture the error margin, we slightly prefer the wording in R4-2110230. Furthermore, tables for gNB types within FR1 can be merged.

	
	Nokia: Note 1 is misleading. The accuracy is bipolar and symmetric around 0, hence +/- value. Then the margin cannot just be added. A formula as in the Ericsson proposed CR is preferred. We have to agree the open issues on dependency of performance on comb and symbol size and the number of samples for low SRS BW’s. The side condition on non-necessity of beam sweeping is missing. As baseline performance is specified, one table for FR1 gNB types is sufficient.

	
	

	
	



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic 3-1
	Issue 3-1-1: SRS BW grouping for defining gNB Rx-Tx accuracy requirements
· Agreements from GTW on 21st May 2021.
· SRS BW grouping for defining gNB Rx-Tx time difference accuracy requirements 
· FR1
	SRS bandwidth in RB
	SCS [kHz]

	
	

	24 ≤ BW ≤ 40
	15

	 44 ≤ BW ≤ 84
	

	 88 ≤ BW ≤ 168
	

	[176] ≤ BW
	

	48 ≤ BW ≤ 84
	30

	88 ≤ BW ≤ 168
	

	[176] ≤ BW
	

	48 ≤ BW ≤ 84
	60

	88 ≤ BW
	



· FR2
	SRS bandwidth in RB
	SCS [kHz]

	
	

	132 ≤ BW ≤ 168
	60

	[176] ≤ BW 
	

	32 ≤ BW ≤ 40
	120

	44 ≤ BW ≤ 84
	

	88 ≤ BW
	



Recommendations for 2nd round: 
Check if SRS BWs are supported. If not identify suitable value(s).
Further discuss gNB Rx-Tx accuracy values based on results. under new issue 3-2-4.

	Sub-topic 3-2
	Issue 3-2-1: Issue 3-2-1:  gNB Rx-Tx accuracy depends on SRS Ês/Iot?
Tentative agreements: 
gNB Rx-Tx accuracy depends on SRS Ês/Iot.
Recommendations for 2nd round: No discussion

	Sub-topic 3-2
	Issue 3-2-2: Define gNB Rx-Tx accuracy agnostic to symbols and comb size?
Tentative agreements:
gNB Rx-Tx accuracy will be defined agnostic to symbols and comb size based on agreement on SRS BW grouping (issue 3-1-1) and based on the combination of {comb=2, symbol=1}.  
Recommendations for 2nd round: No discussion

	Sub-topic 3-2
	Issue 3-2-3: Number of shots/samples for gNB Rx-Tx accuracy 
Tentative agreements:
Further discuss final accuracy results under new issue 3-2-4.
Recommendations for 2nd round: No discussion

	Sub-topic 3-2
	Issue 3-2-4: Derive gNB Rx-Tx accuracy values without RF calibration margin
Tentative agreements: New issue
Candidate options:
Use compiled gNB Rx-Tx accuracy results in R4-2108184 for deriving accuracy values without RF margin in the following tables for agreed SRS BW groups in issue 3-1-1. 
NOTE: RF margin is declared by manufacturer according to the approved WF in R4-2105755:
 Table 3-2-4-1: gNB Rx-Tx accuracy without RF margin (FR1)
	SRS BW range (RB)
	SRS SCS (kHz)
	SRS Ês/Iot (dB)
	Proposed gNB Rx-Tx accuracy (Tc) without RF margin in FR1

	
	
	
	Company A
	Company B
	Company C
	…..
	…….

	24 ≤ BW ≤ 40
	


15
	
≥ + 3
	
	
	
	
	

	 44 ≤ BW ≤ 84
	
	
	
	
	
	
	

	 88 ≤ BW ≤ 168
	
	
	
	
	
	
	

	[176] ≤ BW
	
	
	
	
	
	
	

	24 ≤ BW ≤ 40
	
	
≥ -13
	
	
	
	
	

	 44 ≤ BW ≤ 84
	
	
	
	
	
	
	

	 88 ≤ BW ≤ 168
	
	
	
	
	
	
	

	[176] ≤ BW
	
	
	
	
	
	
	

	48 ≤ BW ≤ 84
	

30
	
≥ + 3
	
	
	
	
	

	88 ≤ BW ≤ 168
	
	
	
	
	
	
	

	[176] ≤ BW
	
	
	
	
	
	
	

	48 ≤ BW ≤ 84
	
	
≥ -13
	
	
	
	
	

	88 ≤ BW ≤ 168
	
	
	
	
	
	
	

	[176] ≤ BW
	
	
	
	
	
	
	

	48 ≤ BW ≤ 84
	
60
	
≥ + 3
	
	
	
	
	

	88 ≤ BW
	
	
	
	
	
	
	

	48 ≤ BW ≤ 84
	
	
≥ -13
	
	
	
	
	

	88 ≤ BW
	
	
	
	
	
	
	



Table 3-2-4-2: gNB Rx-Tx accuracy without RF margin (FR2)
	SRS BW range (RB)
	SRS SCS (kHz)
	SRS Ês/Iot (dB)
	Proposed gNB Rx-Tx accuracy (Tc) without RF margin in FR2

	
	
	
	Company A
	Company B
	Company C
	…..
	…….

	132 ≤ BW ≤ 168
	

60
	
≥ + 3
	
	
	
	
	

	[176] ≤ BW 
	
	
	
	
	
	
	

	132 ≤ BW ≤ 168
	
	
≥ -13
	
	
	
	
	

	[176] ≤ BW 
	
	
	
	
	
	
	

	44 ≤ BW ≤ 84
	

120
	
≥ + 3
	
	
	
	
	

	88 ≤ BW
	
	
	
	
	
	
	

	44 ≤ BW ≤ 84
	
	
≥ -13
	
	
	
	
	

	88 ≤ BW
	
	
	
	
	
	
	



Recommendations for 2nd round: Discuss further



CRs/TPs

	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2110230 (Ericsson)
	Not pursued

	R4-2110897 (Huawei)
	Revised



Discussion on 2nd round (if applicable)
Open issues 
Companies are requested to use the compiled gNB Rx-Tx accuracy results in R4-2108184 for deriving accuracy values without RF margin in the following tables based on:
· agreed SRS BW groups in issue 3-1-1. 
· agnostic to symbols and comb size and based on the combination of {comb=2, symbol=1} (issue 3-2-2).  
NOTE: RF margin is declared by manufacturer according to the approved WF in R4-2105755:
 Table 3-2-4-1: gNB Rx-Tx accuracy without RF margin (FR1)
	SRS BW range (RB)
	SRS SCS (kHz)
	SRS Ês/Iot (dB)
	Proposed gNB Rx-Tx accuracy (Tc) without RF margin in FR1

	
	
	
	E///
	Company B
	Company C
	…..
	…….

	24 ≤ BW ≤ 40
	


15
	
≥ + 3
	117
	
	
	
	

	 44 ≤ BW ≤ 84
	
	
	60
	
	
	
	

	 88 ≤ BW ≤ 168
	
	
	31
	
	
	
	

	[176] ≤ BW
	
	
	15
	
	
	
	

	24 ≤ BW ≤ 40
	
	
≥ -13
	1775
	
	
	
	

	 44 ≤ BW ≤ 84
	
	
	63
	
	
	
	

	 88 ≤ BW ≤ 168
	
	
	31
	
	
	
	

	[176] ≤ BW
	
	
	15
	
	
	
	

	48 ≤ BW ≤ 84
	

30
	
≥ + 3
	31
	
	
	
	

	88 ≤ BW ≤ 168
	
	
	15
	
	
	
	

	[176] ≤ BW
	
	
	8
	
	
	
	

	48 ≤ BW ≤ 84
	
	
≥ -13
	37
	
	
	
	

	88 ≤ BW ≤ 168
	
	
	15
	
	
	
	

	[176] ≤ BW
	
	
	8
	
	
	
	

	48 ≤ BW ≤ 84
	
60
	
≥ + 3
	15
	
	
	
	

	88 ≤ BW
	
	
	8
	
	
	
	

	48 ≤ BW ≤ 84
	
	
≥ -13
	19
	
	
	
	

	88 ≤ BW
	
	
	8
	
	
	
	



Table 3-2-4-2: gNB Rx-Tx accuracy without RF margin (FR2)
	SRS BW range (RB)
	SRS SCS (kHz)
	SRS Ês/Iot (dB)
	Proposed gNB Rx-Tx accuracy (Tc) without RF margin in FR2

	
	
	
	Company A
	Company B
	Company C
	…..
	…….

	132 ≤ BW ≤ 168
	

60
	
≥ + 3
	8
	
	
	
	

	[176] ≤ BW 
	
	
	6
	
	
	
	

	132 ≤ BW ≤ 168
	
	
≥ -13
	8
	
	
	
	

	[176] ≤ BW 
	
	
	6
	
	
	
	

	44 ≤ BW ≤ 84
	

120
	
≥ + 3
	8
	
	
	
	

	88 ≤ BW
	
	
	6
	
	
	
	

	44 ≤ BW ≤ 84
	
	
≥ -13
	8
	
	
	
	

	88 ≤ BW
	
	
	6
	
	
	
	



NOTE: if needed record your comments on issue 3-2-4 below:
	Company
	Comments

	Ericsson
	We provided the averaged simulation results from all companies for gNB TOA in the table above. While the agreed bandwidth ranges are fine in general, we suggest removing the bandwidth range for FR1 24 ≤ BW ≤ 40, with regards to previous discussion about not defining accuracy requirements for bandwidth ranges with high standard deviation across companies’ simulation results and/or unsatisfactory performance. We are ok with not defining a corresponding low bandwidth accuracy requirement in FR2, i.e. no accuracy requirement related to FR2 32RB simulation results for the same reasons, as already captured in above table.
Furthermore, the obvious arithmetic for defining the measurement accuracy requirements based on the average of companies’ simulation results is to round up the average to the next higher integer since the accuracy will be expressed in units of Tc.
To address the remaining issue in 3-1-1 regarding supported SRS bandwidths, it would either be ok to capture the requirements for every multiple of 4RBs (i.e. changing 176RB to 172RB), anticipating SRS configurations becoming supported or just to define the requirements for supported SRS configurations, i.e. changing 44RB to 48RB and keeping 176RB. We prefer the latter version, i.e. change 44 ≤ BW ≤ 84 to 48 ≤ BW ≤ 84 and remove brackets from 176RB.

	Nokia 
	With regard to above Ericsson proposals: 
We principally agree to remove bandwidth ranges where the performance is unsatisfactory or the spread between companies is too large. But we would prefer this discussion based on the complete performance table, as the BW grouping for 60 kHz was concluded only at this meeting (different to the simulation assumptions). 
We believe more discussion is needed how to derive the final performance figures. We agree to average companies’ results, but in case of larger spread, similar as for SRS-RSRP, we need to identify how to take into account the standard deviation between companies’ results. Rounding the average to next higher integer Tc unit is not appropriate in our view. In addition, we would like to check with other companies, if the reported accuracy is achieved over the entire range of the timing offset according to the simulation assumptions, which is the case for our results.
We support specifying performance for supported SRS configurations in the core spec TS 38.211. Thus, 176 RBs is a supported SRS configuration, whilst 172 RBs is not. Regarding 44 RBs, our understanding is that this SRS BW configuration is supported in case of configured SRS frequency hopping as specified in TS 38.211.

	Ericsson
	Regarding Nokia’s comment about newly agreed BW ranges for 60SCS, we can’t follow your reasoning. In last meeting, we agreed on the following RB numbers to be simulated (R4-2105758):
FR1 60SCS: 48RB, 132RB
FR2 60SCS: 132RB, 264RB
Therefore, due to limited amount of simulated RB configurations (only 2 per FR), there is nothing much to group. 
The identified ranges only incorporate the single results, so there are no multiple values of simulation results grouped together, as shown below:
	Range
	Sim values which fall into group

	48 ≤ BW ≤ 84
	48RB

	88 ≤ BW
	132RB


and
	Range
	Sim values which fall into group

	132 ≤ BW ≤ 168
	132RB

	176 ≤ BW
	264RB




	
	

	
	

	
	



CRs/TPs comments collection
	CR/TP number
	Comments collection

	 R4-2108316 (Revision of R4-2110897 (Huawei))
	The draft CR needs to include the GTW agreement on beam sweeping. As mentioned under issue 3-2-4, SRS BW grouping is different than what was simulated (according to simulation assumptions). Thus, for these SRS BW configurations, the average result cannot yet be calculated. We need to agree on how to derive the final performance figures, as mentioned under issue 3-2-4 above. Thus, we propose to endorse the draft CR with the decided SRS BW grouping and keep cells empty until we have available all figures and an agreement how to derive the final performance figures.

	
	

	
	

	
	



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on gNB positioning measurement requirements
	Ericsson
	To capture all agreements on gNB positioning requirements

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2110228
	gNB SRS-RSRP measurement
	Ericsson
	Revised
	

	R4-2110894
	draftCR to introduce SRS-RSRP requirements
	Huawei, HiSilicon
	Not Pursued
	

	R4-2110230
	gNB Rx-Tx measurement
	Ericsson
	Not Pursued
	

	R4-2110897
	draftCR to introduce gNB Rx-Tx time difference requirements
	Huawei, HiSilicon
	Revised
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents
2nd round 
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2108314

	WF on gNB positioning measurement requirements
	Ericsson
	Agreeable
	

	R4-2108315
	gNB SRS-RSRP measurement
	Ericsson
	Agreeable
	Revision of R4-2110228

	R4-2108316
	draftCR to introduce gNB Rx-Tx time difference requirements
	Huawei, HiSilicon
	Agreeable
	Revision of R4-2110897

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents

