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Introduction
In the RAN1#109-e meeting, a LS [1] related on the UE/TRP TEG framework were sent to RAN4. And some questions were raised. In this contribution, we provide our views on the issues from LS.
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The details of LS were captured as follows:
	1. Overall Description:
RAN1 thanks RAN4 for LS R1-2203024 (R4-2206998) on the UE/TRP Rx/RxTx TEG framework. RAN1 has discussed the LS and related issues on the reporting of the UE/TRP TEG in RAN1#109-e. 
Issue #1: UE/TRP Tx TEG framework
RAN4 LS has provided the UE/TRP Rx/RxTx TEG framework, but not UE/TRP Tx TEG framework. In RAN1#109-e, RAN1 discussed whether RAN1 needs to define UE/TRP Tx TEG framework and reached the following conclusion.
	Conclusion
· RAN1 will not further discuss how to define the framework for Tx TEG unless RAN4 explicitly sends an LS with an action to RAN1.
· Include the conclusion in reply LS to RAN4.



Issue #2: Applicability of an Rx/RxTx TEG
In RAN1#109-e, RAN1 has made the following agreement related to the applicability of a reported UE/TRP Rx/RxTx TEG. The agreement implies the applicability of a reported UE/TRP Rx/RxTx TEG is limited to the measurements contained within the single measurement instance, regardless of how many measurements are included in the measurement instance.
	 Agreement
· It is RAN1’s understanding that when the TEG feature is combined with the reporting of multiple measurement instances as liaised in R1-2202922, the applicability of a reported UE/TRP Rx/RxTx TEG is limited to the measurements contained within the single measurement instance of a measurement report in which the Rx/RxTx TEG information is provided, and only to measurements that are tagged with the corresponding Rx/RxTx TEG ID.
· Include above statement in reply LS to RAN2, RAN3, RAN4



Issue #3: Changes/updates of the UE Tx TEG association
In addition, RAN1 has further discussed how to handle changes/updates of the UE Tx TEG association in RAN1#109e, and reached the following conclusion.
	 Conclusion
· RAN1 will not further discuss how to handle change/updates of the UE Tx TEG association in higher-layer signaling unless RAN2 explicitly sends an LS with an action to RAN1.
· Include the conclusion in reply LS to RAN2.



Issue #4: Maximum number of measurement instances in a measurement report
One measurement report may include multiple measurement instances and each measurement instance has its own single timestamp. In RAN1#109-e, RAN1 further made the following agreement on the maximum number of measurement instances in a report.
	Agreement
· Support up to 32 measurement instances in a single measurement report.
· Inform RAN2/RAN3 on RAN1’s decision



Issue #5: Maximum number of changes of reports (or changes) of the TEG-SRS association 
RAN1 made the following agreement related to the maximum number of reports (changes) of the TEG-SRS association information for each Tx TEG ID in an LPP multi-RTT report. 
	Agreement
Include the following in the reply LS to RAN4, RAN2, RAN3:
· In RAN1’s understanding, each measurement instance may allow up to 8 reports (or changes) of the TEG-SRS association information for each TEG ID.
· RAN1 kindly requests RAN4 for the confirmation of the understanding.



Issue #6: Questions on UE Rx/RxTx TEG margins
In the following agreement, RAN1 asks 2 questions related to UE Rx/RxTx TEG margins.
	Agreement
In the reply LS to RAN4 (cc RAN2/RAN3),
· Ask RAN4 whether UE Rx/RxTx TEG margins are provided to LMF as UE capability, or as LPP signalling parameters outside of UE capability signaling. If RAN4 considers UE Rx/RxTx TEG margins are provided to LMF as LPP signalling parameters outside of UE capability signaling, further ask RAN4 the following questions:
· Whether a single timing error margin value is provided per Rx TEG/RxTx TEG type in a single LPP message, even if it has multiple measurement instances;
· Whether the timing error margin values for an Rx TEG/RxTx TEG type in different LPP messages can be different;
· RAN1 understands the TRP Rx/RxTx TEG margins are provided to the LMF via an NRPPa message and which message to contain the TEG margins is up to RAN3



Issue #7: Difference of timing error margin values for Rx TEG and RxTx TEG
The following agreement presents RAN1’s understanding related to the different timing error margin values for the Rx TEG(s) and RxTx TEG(s).
	Agreement
In the reply LS to RAN4 (cc RAN2/RAN3), request RAN4 to confirm the following RAN1’s understanding:
· If a UE/TRP supports both Rx TEG(s) and RxTx TEG(s), the UE/TRP may select different timing error margin values for the Rx TEG(s) and RxTx TEG(s).



2. Actions:
To RAN4
ACTION: 
· RAN1 also respectfully requests RAN4 take the above information into account in their work related to UE/TRP TEG. 
· For Issue #2, Issue #5 and Issue #7, RAN1 respectfully requests RAN4 to check RAN1's understanding, and provide feedback on whether RAN4 has the same understanding, or has different views. 
· For Issue # 6, RAN1 respectfully requests RAN4 to provide the answers to RAN1’s questions.
· 
To RAN2 and RAN3
ACTION: 	
· RAN1 respectfully requests RAN2 and RAN3 to take the above information into account in their work related to UE/TRP TEG.

3. Date of Next TSG-RAN WG1 Meetings:
TSG-RAN WG1 Meeting #110	22 Aug – 26 Aug 2022		Toulouse, France
TSG-RAN WG1 Meeting #110-e-Bis	10 Oct – 19 Oct 2022		E-Meeting 


For Issue #2, in the RAN4#102-e meeting, a LS related to the framework of UE/TRP Rx/RxTx TEG was sent to RAN1.

	· The framework of UE/TRP Rx TEG: 
· Define multiple candidate timing error margin values {TE1, TE2, …, TEN} in the spec. 
· The number of candidate values (i.e. N) and the exact values of {TE1, TE2, …, TEN} will be decided in Perf part. 
· UE/TRP selects one value M from {TE1, TE2, …, TEN} based on its implementation and indicate to LMF. 
· For UE that supports multiple Rx TEGs (TEG#1, TEG#2, …), the associated timing error margin value of each Rx TEG is M, which means the timing error difference between the measurements within the same Rx TEG is within the margin M. 
· The applicability of reported UE Rx TEG is limited to the measurements contained within the measurement report in which the Rx TEG information is provided, and only to measurements that are tagged with the corresponding TEG ID.
· The RRM accuracy requirements corresponding to the candidate timing error margin values {TE1, TE2, …, TEN} will be defined in Perf part. 
· The framework of UE/TRP Rx TEG can be also applied for UE/TRP RxTx TEG
· Note: if additional issues are identified based on RAN1/2 progress, then this agreement can be revised. 


According to the highlighted part, we understand RAN1 and RAN4 have the same understanding for the applicability rule other than the concept of measurement instance. Based on the Issue #4, RAN1 has introduced multiple measurement instances for one measurement report. In other words, every measurement instance may have a corresponding Rx/RxTx TEG ID. So it is feasible that the applicability of reported UE/TRP Rx/RxTx TEG is limited to the single instance in which the Rx/RxTx TEG information is provided.
For Issue #5, in the RAN4#103-e meeting, a LS related to the framework of UE/TRP Tx TEG was sent to RAN1.

	· The framework of UE/TRP Tx TEG is defined as below: 
· Define multiple candidate timing error margin values {TE1, TE2, …, TEN} in the spec. 
· The number of candidate values (i.e. N) and the exact values of {TE1, TE2, …, TEN} will be decided in Perf part. 
· UE/TRP selects one value M from {TE1, TE2, …, TEN} based on its implementation and indicate to gNB or LMF. 
· For UE that supports multiple Tx TEGs (TEG#1, TEG#2, …), the associated timing error margin value of each Tx TEG is M, which means the timing error difference between the transmission occasions of same or different SRS resources within the same Tx TEG is within the margin M. 
· The applicability of reported UE Tx TEG is limited to the transmission occasions of same or different SRS resources within the validity time defined by RAN2 e.g. based on the time stamp information.


We understand Issue #5 is related to the time stamp information as highlighted. Every measurement instance may allow up to 8 timestamps which implies that there exists up to 8 TEG-SRS association changes during a measurement instance. And the applicability of reported UE Tx TEG is limited to the time stamp information in which the 	Tx TEG information is provided. In addition, we understand there is no corresponding RRM impact.
For Issue #7, in the RAN4#103-e meeting, a LS related to the timing error margins was sent to RAN1.

	· Candidate timing error margins for UE/TRP Rx TEGs: 
· 0Tc, 2 Tc, 4 Tc, 6 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 56 Tc, 64 Tc, 72 Tc, 80 Tc.
· For UE/TRP Tx TEGs, Use the same candidate timing error margins as UE/TRP Rx TEG.
· The reported value for Tx TEGs, Rx TEGs and RxTx TEGs can be different.
· The reported value for Tx/Rx/RxTx TEGs can be different at different times. 


Based on the highlighted part, it was pointed out that Rx TEG and RxTx TEG is independent. In other words, the UE/TRP may select different timing error margins for the Rx TEG and RxTx TEG.
Proposal 1：For Issue #2, Issue #5 and Issue #7, RAN4 has the same understanding with RAN1.
For Issue #6, the first question is whether UE Rx/RxTx TEG margins are provided to LMF as UE capability, or as LPP signalling parameters. In the previous RAN4’s discussion, it was agreed that the reported value for the timing error margin of Tx/Rx/RxTx TEGs can be different at different times. In our view, if the TEG margin is provided as UE capability, it may be not possible that the difference margin is used at different times. So we suggest that UE Rx/RxTx TEG margins are provided to LMF as LPP signalling parameters.
Proposal 2: Reply RAN1 that UE Rx/RxTx TEG margins are provided to LMF as LPP signalling parameters.
The second question is whether a single timing error margin value is provided per Rx TEG/RxTx TEG type in a single LPP message, even if it has multiple measurement instances. Our suggestion is YES. First of all, we understand that if difference timing error margins are provided for different measurement instances, it may cause that there is no way to combine any measurement instances to mitigate the timing error. In addition, the motivation of TEG margins per report is to consider the TEG may change over time. The interval between two instances in a single measurement report is short enough and there may be no need to consider the TEG changes.
Proposal 3: Reply RAN1 that a single timing error margin value is provided per Rx TEG/RxTx TEG type in a single LPP message, even if it has multiple measurement instances.
The third question is whether the timing error margin values for an Rx TEG/RxTx TEG type in different LPP messages can be different. Our suggestion is YES. Considering that TEG margins may change per report, it is feasible to consider the different timing error margin values in different LPP messages. Otherwise, it makes no sense that UE Rx/RxTx TEG margins are provided to LMF as LPP signalling parameters other than UE capability.
Proposal 4: Reply RAN1 that the timing error margin values for an Rx TEG/RxTx TEG type in different LPP messages can be different.

Based on the above, we replied the draft LS to RAN1 in the Appendix.
Conclusion
Proposal 1: For Issue #2, Issue #5 and Issue #7, RAN4 has the same understanding with RAN1.
Proposal 2: Reply RAN1 that UE Rx/RxTx TEG margins are provided to LMF as LPP signalling parameters.
Proposal 3: Reply RAN1 that a single timing error margin value is provided per Rx TEG/RxTx TEG type in a single LPP message, even if it has multiple measurement instances.
Proposal 4: Reply RAN1 that the timing error margin values for an Rx TEG/RxTx TEG type in different LPP messages can be different.
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1. Overall Description: 
RAN4 thanks RAN1 for the LS on the on the UE/TRP TEG framework. 
RAN4 has discussed the related issues on the reporting of the UE/TRP TEG and the following conclusions were reached:
· For Issue #2, Issue #5 and Issue #7, RAN4 has the same understanding with RAN1;
· For Issue #6,
· UE Rx/RxTx TEG margins are provided to LMF as LPP signalling parameters.
· A single timing error margin value is provided per Rx TEG/RxTx TEG type in a single LPP message, even if it has multiple measurement instances.
· The timing error margin values for an Rx TEG/RxTx TEG type in different LPP messages can be different.
2. Actions:
To RAN WG1 group.
ACTION: 	RAN4 kindly asks RAN1 to take the above information into account in the further specification work.

3. References:
4. Date of Next TSG-RAN WG4 Meetings:
TSG RAN WG4 Meeting #104-bis-e		October 10 – October 19, 2022		
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