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[bookmark: _Ref35586532]Introduction
The volume of UE TxTEG report in one message issue is still FFS in RRC and LPP protocols:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Volume issue in RRC:

[RIL]: C243 [Delegate]: CATT(Jianxiang)  [WI]: PosEnh [Class]:1 [Status]: ToDo [TDoc]: Yes [Proposed Conclusion]: 
[Description]: maxUE-Tx-TEG -ID-r17 should be maxNrOfTEG-ID-r17. The value of maxNrOfTEG-ID-r17 will be discussed in tdoc.
[Proposed Change]: maxUE-Tx-TEG -ID-r17 should be maxNrOfTEG-ID-r17
[Comments]: 

[bookmark: _Hlk95214035]UE-TxTEG-AssociationList-r17 ::= SEQUENCE (SIZE (1.. maxNrOfTEG-ID-r17maxUE-Tx-TEG-ID-r17)) OF UE-TxTEG-Association-r17

UE-TxTEG-Association-r17 ::=        SEQUENCE {
    ue-TxTEG-ID-r17                     INTEGER (1.. maxUE-Tx-TEG-ID-r17),
    nr-TimeStamp-r17                    NR-TimeStamp-r17,
    srs-PosResSetAssociationList-r17    SEQUENCE (SIZE (1.. maxNrofSRS-PosResourceSets-r16)) OF SRS-PosResSetAssociation-r17
}

SRS-PosResSetAssociation-r17 ::=    SEQUENCE {
    associatedSRS-PosResourceSetID-r17  INTEGER (0.. maxNrofSRS-PosResourceSets-r16),
    associatedSRS-PosResourceIdList-r17 SEQUENCE (SIZE(1.. maxNrofSRS-PosResources-r16)) OF AssociatedSRS-PosResourceId-r17 OPTIONAL
}

AssociatedSRS-PosResourceId-r17 ::= INTEGER (0.. maxNrofSRS-PosResources-1-r16)

----------Editor Notes: maxNrOfTEG-ID-r17 should be decided by RAN1/4.

Volume issue in LPP:

[RIL]: C017 [Delegate]: CATT(Jianxiang)  [WI]: [Class]: [Status]: ToDo [TDoc]: Yes [Proposed Conclusion]: 
[Description]: agree with max 8 time stamps in one report.
[Proposed Change]: delete the FFS 
[Comments]: 

-- ASN1START

NR-Multi-RTT-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-Multi-RTT-MeasList-r16		NR-Multi-RTT-MeasList-r16,
[bookmark: _Hlk42710993]	nr-NTA-Offset-r16				ENUMERATED { nTA1, nTA2, nTA3, nTA4, ... }		OPTIONAL,
	...,
	[[
	nr-SRS-TxTEG-Set-r17			SEQUENCE (SIZE(1..maxTxTEG-Sets-r17)) OF 
										NR-SRS-TxTEG-Element-r17					OPTIONAL
																			 -- Cond Case2-3
	]]
}

maxTxTEG-Sets-r17						INTEGER ::= 64	-- FFS 8 TxTEGs and max 8 time stamps

There are three issues on the TxTEG report for multi-RTT positioning method in LPP:

[RIL]: C014 [Delegate]: CATT(Jianxiang)  [WI]: [Class]: 1[Status]: ToDo [TDoc]: Yes [Proposed Conclusion]: 
[Description]: nr-SRS-TxTEG-Set-r17 is not only for UE Rx-Tx measurement in LMF, but also for Gnb Rx-Tx measurement in LMF. This IE is something like the UE Tx TEG report via RRC in UL-TDOA. So the condition is not required. 
[Proposed Change]: delete the “--Cond Case2-3”.
[Comments]:


[RIL]: C015 [Delegate]: CATT(Jianxiang)  [WI]: [Class]: [Status]: ToDo [TDoc]: Yes [Proposed Conclusion]: 
[Description]: The UE TxTEG in nr-SRS-TxTEG-Set-r17 is not only for UE Rx-Tx measurement in LMF, but also for Gnb Rx-Tx measurement in LMF. This IE is something like the UE Tx TEG report via RRC in UL-TDOA. So the timestamp is needed.
[Proposed Change]: delete the FFS.
[Comments]:


[RIL]: C016 [Delegate]: CATT(Jianxiang)  [WI]: [Class]: [Status]: ToDo [TDoc]: Yes [Proposed Conclusion]: 
[Description]: nr-UE-Tx-TEG-Index-r17 in case2-r17& case3-r17 should be nr-UE-Tx-TEG-ID-r17
[Proposed Change]: nr-UE-Tx-TEG-Index-r17 in case2-r17& case3-r17 should be nr-UE-Tx-TEG-ID-r17. Delete the FFS.
[Comments]:
These left issues on UE TxTEG in both LPP and RRC protocols will be discussed here.
Discussion
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Volume issue of UE TxTEG list in one report message
There is no clear clarification from RAN4 and RAN1 on how often the change of UE TxTEG.
RAN1 LS in R2-2200092
· Based on a configured periodicity, a UE may report the UE Tx TEG association for the SRS resources for positioning that have already been transmitted during the configured period 
· It is up to RAN2 to decide how to indicate the change of the Tx TEG association during the configured period (e.g., using the timestamps)
· It is up to RAN4 to decide when the Tx TEG association is changed
RAN1 have reached the following agreement in RAN1#108e as the response:
· RAN1’s decision to support periodicity reporting of UE Tx TEG association for the SRS resources for positioning was made mainly based on the consideration of the signalling simplicity. In RAN1’s view, further signalling optimization is up to RAN2.
What’s the max number of UE TxTEG in one report message? 
UE-TxTEG-AssociationList-r17 ::= SEQUENCE (SIZE (1.. maxNrOfTEG-ID-r17maxUE-Tx-TEG-ID-r17)) OF UE-TxTEG-Association-r17

----------Editor Notes: maxNrOfTEG-ID-r17 should be decided by RAN1/4.
Usually the change of the Tx TEG association does not happen frequently in one reporting period. So the max time stamps may be 8 in one report message. The LMF may modify the reporting period when it finds the change of TxTEG is too slow or too frequent.
On the other hand, the maximum number of UE TxTEGs [for UL-TDOA and/or Multi-RTT] is 8, according to the definition of maxNumOfUE-TxTEG in RAN1 parameter table as below.
	The maximum number of UE-TxTEG per UE
	[8] 
8
	FFS for RAN2
	Agreement: 
Support the following parameters and values related to the accuracy enhancement for mitigating UE Rx/Tx and/or gNB Rx/Tx timing errors:
The maximum number of UE RxTEGs [for UE-assisted DL TDOA and/or Multi-RTT] [32]
The maximum number of UE TxTEGs [for UL-TDOA and/or Multi-RTT] [8]
The maximum number of UE-RxTx TEGs [256]



So the max number of UE TxTEG IDs in RRC message, i.e. maxNrOfTEG-ID-r17 may be 8 * 8 = 64.
This max number of UE TxTEG IDs may also applies to UE TxTEG report for multi-RTT positioning in LPP. 
maxNrOfTEG-ID-r17 				INTEGER ::= 64    -- Maximum number of UE Tx Timing Error Group IDs


The volume of UE TxTEG IDs report in LPP is designed as 64.
maxTxTEG-Sets-r17						INTEGER ::= 64	-- FFS 8 TxTEGs and max 8 time stamps

Proposal 1: RAN2 to agree that the volume of UE TxTEG IDs report is designed as 64, i.e. the IE of maxNrOfTEG-ID-r17 in RRC message and maxTxTEG-Sets-r17 in LPP message is 64. And send the agreement to RAN1 and RAN4 for double confirming.


TxTEG report for multi-RTT positioning method in LPP

Issue#1: condition of nr-SRS-TxTEG-Set-r17
-- ASN1START

NR-Multi-RTT-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-Multi-RTT-MeasList-r16		NR-Multi-RTT-MeasList-r16,
	nr-NTA-Offset-r16				ENUMERATED { nTA1, nTA2, nTA3, nTA4, ... }		OPTIONAL,
	...,
	[[
	nr-SRS-TxTEG-Set-r17			SEQUENCE (SIZE(1..maxTxTEG-Sets-r17)) OF 
										NR-SRS-TxTEG-Element-r17					OPTIONAL
																			 -- Cond Case2-3
	]]
}

[RIL]: C014 [Delegate]: CATT(Jianxiang)  [WI]: [Class]: 1[Status]: ToDo [TDoc]: Yes [Proposed Conclusion]: 
[Description]: nr-SRS-TxTEG-Set-r17 is not only for UE Rx-Tx measurement in LMF, but also for Gnb Rx-Tx measurement in LMF. This IE is something like the UE Tx TEG report via RRC in UL-TDOA. So the condition is not required. 
[Proposed Change]: delete the “--Cond Case2-3”.
[Comments]:

Background of Mitigating UE/TRP Rx/Tx timing errors:
· For DL-TDOA, RSTD measurements are impacted by UE Rx/TRP Tx timing errors;
· For UL-TDOA, RTOA measurements are impacted by UE Tx/TRP Rx timing errors;
· For Multi-RTT, UE/gNB Rx-Tx time difference measurements are impacted by UE/TRP Tx/Rx timing errors;
A UE may have multiple Tx/Rx RF chains (e.g., multiple Tx/Rx antenna panels):
· Different UE Tx/Rx RF chains may have different Tx/Rx timing errors
· Differentiation of the timing measurements from different Tx/Rx RF chains does not eliminate the impact of Tx/Rx timing errors
For example, UE Tx RF chains have impact on gNB Rx-Tx time difference measurements.
[image: ]

So the condition of IE nr-SRS-TxTEG-Set-r17 should be deleted according to the analysis above.
[[
	nr-SRS-TxTEG-Set-r17			SEQUENCE (SIZE(1..maxTxTEG-Sets-r17)) OF 
										NR-SRS-TxTEG-Element-r17					OPTIONAL
																			 -- Cond Case2-3
	]]


Issue#2: time stamp in nr-SRS-TxTEG-Set-r17

[RIL]: C015 [Delegate]: CATT(Jianxiang)  [WI]: [Class]: [Status]: ToDo [TDoc]: Yes [Proposed Conclusion]: 
[Description]: The UE TxTEG in nr-SRS-TxTEG-Set-r17 is not only for UE Rx-Tx measurement in LMF, but also for gNB Rx-Tx measurement in LMF. This IE is something like the UE Tx TEG report via RRC in UL-TDOA. So the timestamp is needed.
[Proposed Change]: delete the FFS.
[Comments]:
The same reason as above issue, so the time stamp is needed here for LMF to figure out which UE TxTEG ID is selected for the gNB Rx-Tx measurement in LMF.
NR-SRS-TxTEG-Element-r17 ::= SEQUENCE {
	nr-TimeStamp-r17				NR-TimeStamp-r16						OPTIONAL,	-- Need OP
	nr-UE-Tx-TEG-ID-r17				INTEGER (0..maxNumOfTxTEGs-1-r17),
	srs-PosResourceList-r17			SEQUENCE (SIZE (1..maxNumOfSRS-PosResourceSets-r17)) OF 
												SRS-PosResources-r17,
	...
} -- FFS if nr-TimeStamp-r17 is needed


Issue#3: UE TxTEG ID in NR-UE-RxTx-TEG-Info-r17


[RIL]: C016 [Delegate]: CATT(Jianxiang)  [WI]: [Class]: [Status]: ToDo [TDoc]: Yes [Proposed Conclusion]: 
[Description]: nr-UE-Tx-TEG-Index-r17 in case2-r17& case3-r17 should be nr-UE-Tx-TEG-ID-r17
[Proposed Change]: nr-UE-Tx-TEG-Index-r17 in case2-r17& case3-r17 should be nr-UE-Tx-TEG-ID-r17. Delete the FFS.
There are two FFS in NR-UE-RxTx-TEG-Info-r17. 
· The choice structure may be replaced with sequence which is more flexible. 
· The index nr-UE-Tx-TEG-Index-r17 here may be replaced with nr-UE-Tx-TEG-ID-r17. The TxTEG with time stamp in NR-SRS-TxTEG-Element-r17 will help LMF to figure out which TxTEG ID is for the UE Rx-Tx time difference measurement with its time stamp.

NR-UE-RxTx-TEG-Info-r17 ::= SEQUENCE CHOICE { -- FFS if the CHOICE structure is needed
	case1-r17				SEQUENCE {
									nr-UE-RxTx-TEG-ID-r17	INTEGER (0..maxNumOfRxTxTEGs-1-r17) 				OPTIONAL,
nr-UE-Rx-TEG-ID-r17					INTEGER (0..maxNumOfRxTEGs-1-r17)		OPTIONAL,
nr-UE-Tx-TEG-ID-r17 				INTEGER (0..maxNumOfTxTEGs-1-r17) 		OPTIONAL,

									},
	case2-r17				SEQUENCE {
									nr-UE-RxTx-TEG-ID-r17	INTEGER (0..maxNumOfRxTxTEGs-1-r17),
									nr-UE-Tx-TEG-Index-r17	INTEGER (1..maxTxTEG-Sets-r17)
									},
	case3-r17				SEQUENCE {
									nr-UE-Rx-TEG-ID-r17		INTEGER (0..maxNumOfRxTEGs-1-r17),
									nr-UE-Tx-TEG-Index-r17	INTEGER (1..maxTxTEG-Sets-r17)
									},
	...
} -- FFS the nr-UE-Tx-TEG-ID-r17 in case2 and case3 (pending RAN1)




Proposal 2: RAN2 to agree: 
· Delete the condition in nr-SRS-TxTEG-Set-r17 
· Change the structure of NR-UE-RxTx-TEG-Info-r17 from choice to sequence
· Delete the FFSs in NR-UE-RxTx-TEG-Info-r17
Conclusion
According to the analysis in section 2, the following proposals are provided:
Proposal 1: RAN2 to agree that the volume of UE TxTEG IDs report is designed as 64, i.e. the IE of maxNrOfTEG-ID-r17 in RRC message and maxTxTEG-Sets-r17 in LPP message is 64. And send the agreement to RAN1 and RAN4 for double confirming.
Proposal 2: RAN2 to agree: 
· Delete the condition in nr-SRS-TxTEG-Set-r17 
· Change the structure of NR-UE-RxTx-TEG-Info-r17 from choice to sequence
· Delete the FFSs in NR-UE-RxTx-TEG-Info-r17
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