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1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]As indicated in [1], following stage 2 issues are left for company contribution:
· Issue 1: TEG definition;
· Issue 2: FFS on whether we need to capture PPW, MG configuration procedure in stage 2 since we did not do that for posSRS.  
· Issue 3: Description for information transfer gNB and UE is not needed. For example, previously we also have PosSRS configuration sent from gNB to the UE. But that is not captured here.
In this contribution, we continue the discussion on these issues. We also provide editorial changes on current running CR. 
Discussion
2.1 -	Issue 1: TEG definition		
The issue was discussed in [1] as
	Nokia:
The definitions for the different TEG are still unclear. The emphasis seems to be about the association with certain measurement but still does not explain the relation to the resources involved and what reference is for the “error difference”. It is also not intuitive what the “group” in TEG refers to
Nokia:
We propose getting further clarifications on the definition from RAN1 and so add this to the open issues list.

Huawei 
We just need to copy and paste the R1 agreements on the definition for all kinds of TEG into the definition, currently, there are some misalignments
To see whether we can quickly converge on a definition. 




RAN1 agreements on TEG are:
	Agreement:
· The following definitions were agreed for the purpose of discussion of internal timing errors (these terms are not agreed to be included in the specifications):
· Tx timing error: From a signal transmission perspective, there will be a time delay from the time when the digital signal is generated at baseband to the time when the RF signal is transmitted from the Tx antenna. For supporting positioning, the UE/TRP may implement an internal calibration/compensation of the Tx time delay for the transmission of the DL PRS/UL SRS signals, which may also include the calibration/compensation of the relative time delay between different RF chains in the same TRP/UE. The compensation may also possibly consider the offset of the Tx antenna phase center to the physical antenna center. However, the calibration may not be perfect. The remaining Tx time delay after the calibration, or the uncalibrated Tx time delay is defined as Tx timing error. 
· Rx timing error: From a signal reception perspective, there will be a time delay from the time when the RF signal arrives at the Rx antenna to the time when the signal is digitized and time-stamped at the baseband. For supporting positioning, the UE/TRP may implement an internal calibration/compensation of the Rx time delay before it reports the measurements that are obtained from the DL PRS/UL SRS signals, which may also include the calibration/compensation of the relative time delay between different RF chains in the same TRP/UE. The compensation may also possibly consider the offset of the Rx antenna phase center to the physical antenna center. However, the calibration may not be perfect. The remaining Rx time delay after the calibration, or the uncalibrated Rx time delay is defined as Rx timing error. 
· UE Tx ‘timing error group’ (UE Tx TEG): A UE Tx TEG is associated with the transmissions of one or more UL SRS resources for the positioning purpose, which have the Tx timing errors within a certain margin.
· TRP Tx ‘timing error group’ (TRP Tx TEG): A TRP Tx TEG is associated with the transmissions of one or more DL PRS resources, which have the Tx timing errors within a certain margin.
· UE Rx ‘timing error group’ (UE Rx TEG): A UE Rx TEG is associated with one or more DL measurements, which have the Rx timing errors within a certain margin.
· TRP Rx ‘timing error group’ (TRP Rx TEG): A TRP Rx TEG is associated with one or more UL measurements, which have the Rx timing errors within a margin.
· [bookmark: _Hlk95663631]UE RxTx ‘timing error group’ (UE RxTx TEG): A UE RxTx TEG is associated with one or more UE Rx-Tx time difference measurements, and one or more UL SRS resources for the positioning purpose, which have the ‘Rx timing errors+Tx timing errors’ within a certain margin.
· TRP RxTx ‘timing error group’ (TRP RxTx TEG): A TRP RxTx TEG is associated with one or more gNB Rx-Tx time difference measurements and one or more DL PRS resources, which have the ‘Rx timing errors+Tx timing errors’ within a certain margin.



Current definition captured in running stage 2 CR is:
	UE Rx Timing Error Group (UE Rx TEG): A UE Rx TEG  is associated with one or more DL timing measurements, which have the Rx timing error difference within a certain margin. 
UE RxTx Timing Error Group (UE RxTx TEG): A UE RxTx TEG is associated with one or more UE Rx-Tx time difference measurements, which have the ‘Rx timing errors+Tx timing errors’ difference within a certain margin.
UE Tx Timing Error Group (UE Tx TEG): A UE Tx TEG is associated with the transmissions of one or more UL SRS resources for the positioning purpose, which have the Tx timing error difference within a certain margin.
TRP Rx Timing Error Group (TRP Rx TEG): A TRP Rx TEG is associated with one or more UL timing measurements, which have the Rx timing error difference within a certain margin.
[bookmark: _Hlk95663673]TRP RxTx Timing Error Group (TRP RxTx TEG): A TRP RxTx TEG is associated with one or more gNB Rx-Tx time difference measurements, which have the ‘Rx timing errors+Tx timing errors’ difference within a certain margin.
TRP Tx Timing Error Group (TRP Tx TEG): A TRP Tx TEG is associated with the transmissions of one or more DL PRS resources, which have the Tx timing error difference within a certain margin.




The differences between RAN1 agreements and the definition in RAN2 CR are highlighted in yellow as above. The main information missing is :
“and one or more UL SRS resources for the positioning purpose, ” for UE RxTx Timing Error Group (UE RxTx TEG);
“and one or more DL PRS resources” for TRP RxTx ‘timing error group’ (TRP RxTx TEG).
Therefore we propose to update stage 2 running CR:
Proposal 1: Update “UE RxTx Timing Error Group (UE RxTx TEG)” to add “and one or more UL SRS resources for the positioning purpose”, i.e.:
UE RxTx Timing Error Group (UE RxTx TEG): A UE RxTx TEG is associated with one or more UE Rx-Tx time difference measurements, and one or more UL SRS resources for the positioning purpose, which have the ‘Rx timing errors+Tx timing errors’ difference within a certain margin.
Proposal 2: Update “TRP RxTx Timing Error Group (TRP RxTx TEG)” to add “and one or more DL PRS resources”, i.e.:
TRP RxTx Timing Error Group (TRP RxTx TEG): A TRP RxTx TEG is associated with one or more gNB Rx-Tx time difference measurements and one or more DL PRS resources, which have the ‘Rx timing errors+Tx timing errors’ difference within a certain margin.


2.2 -	Issue 2: FFS on whether we need to capture PPW, MG configuration procedure in stage 2 since we did not do that for posSRS.
The issue was discussed in [1] as
	Section 7.4.1.x
Based on the quest from the UE in step 3 or the request from the LMF, the gNB sends DL MAC CE Activation/Deactivation command contained an ID to activate the associated measurement gap;

Do we have any agreement that for UE initiated pos MG activation or deactivation, there should be an DL MAC CE as response?
Further, the step 3and step 4 are activation/deactivation procedure, which are MAC related, but not RRC procedure. We are wondering if it is proper to capture it as here. 
[Rapp] Added “may” in v01..  . We need to show the procedure somewhere. 
Further, on the procedure of RRC pre-configuration of the pos MG(s) and/or the PPW, we are also wondering whether need to be captured here. From our perspective, it is similar like R16 posSRS configuration which is enabled via the RRCReconfiguration message, but we did not capture the posSRS configuration procedure in TS38.305 in R16.



We agree that we did not capture R16 posSRS separately in 7.4.1	NR RRC Procedures since it is just normal RRC configuration procedure. And so far only Location Measurement Indication is captured since this RRC procedure is dedicated for positioning procedure. The main changes for these two procedures from positioning perspectives should be NRPPa. 
However, it would still be good to capture these two procedures somewhere, similar to “7.x Procedures for On-Demand PRS transmission”.
Therefore we propose:
Proposal 3: add the procedure for MG as 7.y Procedures for Pre-configured Measurement Gap i.e.:
[bookmark: _Hlk95664434]7.y Procedures for Pre-configured Measurement Gap
7.y.1	General
The pre-configured measurement gap procedure is used by the network to provide measurement gap for NR DL-PRS measurements. The gNB may activate/deactivate the pre-configurated measurement gap upon receiving the request from a UE or LMF. 
7.y.2	Pre-configured Measurement Gap procedures
Figure 7.y.2-1 shows the general positioning procedure for Pre-configured Measurement Gap.


Figure 7.y.2-1: Pre-configured measurement gap configuration procedure
1.	Based on the assistance information from the LMF and the UE capability, the serving gNB provides pre-configured measurement gap configuration(s) with associated ID(s) to the UE by sending RRC Reconfiguration message specified in TS 38.331 [14]; 
2.	The UE sends RRC Reconfiguration complete message to the gNB to confirm the reception of pre-configured measurement gap configuration;
3.	If the UE requires measurement gaps for performing the requested location measurements while measurement gaps are either not configured or not sufficient, the UE sends UL MAC CE Activation/Deactivation Request to the gNB and indicates the requested measurement gap configuration based on the ID configured in step 1;
4.	Based on the quest from the UE in step 3a or the request from the LMF in step 3b, the gNB may send DL MAC CE Activation/Deactivation command containing an ID to activate the associated measurement gap;
Editor's Note:	FFS on details of MAC CE, NRPPa, RRC;.

Proposal 4: add the procedure for PPW as 7.z Procedures for Pre-configured PRS processing window, i.e.:
[bookmark: _Hlk95664675]7.y Procedures for Pre-configured PRS processing window
7.y.1	General
The pre-configured PRS processing window procedure is used by the network to provide PRS processing window for NR DL-PRS measurements in the UE without measurement gap. The gNB may activate the pre-configurated PRS processing window upon receiving the request from LMF. 

7.y.2	Pre-configured PRS processing window procedures
Figure 7.z.2-1 shows the general positioning procedure for Pre-configured PRS processing window.


Figure 7.z.2-1: Pre-configured PRS processing window configuration procedure
1.	Based on the assistance information from the LMF and the UE capability, the serving gNB provides pre-configured PRS processing window configuration(s) with associated ID(s) to the UE by sending RRC Reconfiguration message specified in TS 38.331 [14]; 
2.	The UE sends RRC Reconfiguration complete message to the gNB to confirm the reception of pre-configured PRS processing window configuration;
4.	Based on the request from the LMF in step 3, the gNB sends DL MAC CE Activation/Deactivation command containing an ID to activate the associated PRS processing window;
Editor's Note:	FFS on details of MAC CE, NRPPa, RRC;.
2.3 -Issue 3: Description for information transfer gNB and UE is not needed. For example, previously we also have PosSRS configuration sent from gNB to the UE. But that is not captured here.
The issue was discussed in [1] as
	Section 8.13.2.4/5
[bookmark: _Hlk95432772]Huawei Description for information transfer gNB and UE is not needed. For example, previously we also have PosSRS configuration sent from gNB to the UE. But that is not captured here. 



In current stage 2 running CR, TEG information is captured as
	8.13.2.4	Information that may be transferred from the serving gNB to UE
The information that may be transferred from serving gNB to the UE includes request listed in Table 8.13.2.4-1. 
Table 8.13.2.4-1: Request that may be transferred from the serving gNB to UE
	Request

	Report UE TxTEG, FFS details


8.13.2.5	Information that may be transferred from UE to the serving gNB
The information that may be transferred from UE to the serving gNB includes parts of measurement results listed in Table 8.13.2.2-1. The individual measurements are defined in TS 38.215 [37].
Table 8.13.2.5-1: Measurement results that may be transferred from UE to the serving gNB
	Measurement results

	UE Tx TEG association information (TxTEG IDs, UL-SRS positioning Resource ID) with time stamp





We agree with Huawei that in positioning stage 2, we only captured the general information between UE and LMF (for LPP protocol) and the information between gNB and LMF (for NRPPa protocol) in the table. We did not capture RRC related information in the table. Therefore the information between UE and gNB for TEG in 8.13.2.4 and 8.13.2.5 shall be deleted.
Proposal 5: Remove section 8.13.2.4 and 8.13.2.5 (the information between UE and gNB for TEG) 
2.4 -Editorial suggestion
Currently storing capability in AMF is captured in section 5.4.4 as
[bookmark: _Hlk95749844]The LMF may interact with the AMF to support the provision of UE positioning capability to the AMF as described in  TS 23.273 [35].
It would be good to align with TS23.273, i.e. change it as
The LMF may interact with the AMF to support reception of stored UE Positioning Capability from AMF and providing updated UE Positioning Capability to AMF as described in  TS 23.273 [35].
[bookmark: _Hlk95749913]Proposal 6: In section 5.4.4, change the description on storing UE capability in AMF from “The LMF may interact with the AMF to support the provision of UE positioning capability to the AMF as described in  TS 23.273 [35].” to “The LMF may interact with the AMF to support reception of stored UE Positioning Capability from AMF and providing updated UE Positioning Capability to AMF as described in  TS 23.273 [35]”

1. Conclusion
Based on the discussion, we have following proposals:
Proposal 1: Update “UE RxTx Timing Error Group (UE RxTx TEG)” to add “and one or more UL SRS resources for the positioning purpose”, i.e.:
UE RxTx Timing Error Group (UE RxTx TEG): A UE RxTx TEG is associated with one or more UE Rx-Tx time difference measurements, and one or more UL SRS resources for the positioning purpose, which have the ‘Rx timing errors+Tx timing errors’ difference within a certain margin.
Proposal 2: Update “TRP RxTx Timing Error Group (TRP RxTx TEG)” to add “and one or more DL PRS resources”, i.e.:
TRP RxTx Timing Error Group (TRP RxTx TEG): A TRP RxTx TEG is associated with one or more gNB Rx-Tx time difference measurements and one or more DL PRS resources, which have the ‘Rx timing errors+Tx timing errors’ difference within a certain margin.
Proposal 3: add the procedure for MG as 7.y Procedures for Pre-configured Measurement Gap i.e.:
7.y Procedures for Pre-configured Measurement Gap
7.y.1	General
The pre-configured measurement gap procedure is used by the network to provide measurement gap for NR DL-PRS measurements. The gNB may activate/deactivate the pre-configurated measurement gap upon receiving the request from a UE or LMF. 
7.y.2	Pre-configured Measurement Gap procedures
Figure 7.y.2-1 shows the general positioning procedure for Pre-configured Measurement Gap.


Figure 7.y.2-1: Pre-configured measurement gap configuration procedure
1.	Based on the assistance information from the LMF and the UE capability, the serving gNB provides pre-configured measurement gap configuration(s) with associated ID(s) to the UE by sending RRC Reconfiguration message specified in TS 38.331 [14]; 
2.	The UE sends RRC Reconfiguration complete message to the gNB to confirm the reception of pre-configured measurement gap configuration;
3.	If the UE requires measurement gaps for performing the requested location measurements while measurement gaps are either not configured or not sufficient, the UE sends UL MAC CE Activation/Deactivation Request to the gNB and indicates the requested measurement gap configuration based on the ID configured in step 1;
4.	Based on the quest from the UE in step 3a or the request from the LMF in step 3b, the gNB may send DL MAC CE Activation/Deactivation command containing an ID to activate the associated measurement gap;
Editor's Note:	FFS on details of MAC CE, NRPPa, RRC;.

Proposal 4: add the procedure for PPW as 7.z Procedures for Pre-configured PRS processing window, i.e.:
7.y Procedures for Pre-configured PRS processing window
7.y.1	General
The pre-configured PRS processing window procedure is used by the network to provide PRS processing window for NR DL-PRS measurements in the UE without measurement gap. The gNB may activate the pre-configurated PRS processing window upon receiving the request from LMF. 

7.y.2	Pre-configured PRS processing window procedures
Figure 7.z.2-1 shows the general positioning procedure for Pre-configured PRS processing window.


Figure 7.z.2-1: Pre-configured PRS processing window configuration procedure
1.	Based on the assistance information from the LMF and the UE capability, the serving gNB provides pre-configured PRS processing window configuration(s) with associated ID(s) to the UE by sending RRC Reconfiguration message specified in TS 38.331 [14]; 
2.	The UE sends RRC Reconfiguration complete message to the gNB to confirm the reception of pre-configured PRS processing window configuration;
4.	Based on the request from the LMF in step 3, the gNB sends DL MAC CE Activation/Deactivation command containing an ID to activate the associated PRS processing window;
Editor's Note:	FFS on details of MAC CE, NRPPa, RRC;.
Proposal 5: Remove section 8.13.2.4 and 8.13.2.5 (the information between UE and gNB for TEG) 
Proposal 6: In section 5.4.4, change the description on storing UE capability in AMF from “The LMF may interact with the AMF to support the provision of UE positioning capability to the AMF as described in  TS 23.273 [35].” to “The LMF may interact with the AMF to support reception of stored UE Positioning Capability from AMF and providing updated UE Positioning Capability to AMF as described in  TS 23.273 [35]”
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