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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk66899712]In RAN4#98bis-e LS response on UE transmit timing error was sent to RAN1 [1]. The LS is related to the Rel-17 WI on Enhanced IoT and URLLC support [2]. However, no consensus was reached on the reference point definition.  
In this paper we further analyze the reference point definition and provide draft of the response LS to RAN1. 
2. Analysis of reference point for UE transmit timing error
The approved LS response contains the following [1]:
“RAN4 has the common understanding that downlink frame timing detection error is already included in UE transmit timing error (i.e. Te defined in section 7.1.2 in TS 38.133). “​

Reference point definition is FFS:​

From the above response it can be concluded that there is full consensus in RAN4 that the Te includes DL frame timing detection error of the reference cell.
Based on the discussion in the last meeting RAN4 was divided between two different definitions of the reference point with most companies leaning towards the first definition below:
· Reference point definition: option # 1: The interpretation of “the reference point” defined in section 7.1.2 in TS 38.133 for UE transmission timing is (NTA + NTA offset)*Tc ahead of the time of arrival of the first detectable path at the UE antenna. ​
· Reference point definition: option  # 2: The interpretation of “the reference point” defined in section 7.1.2 in TS 38.133 for UE transmission timing is   (NTA + NTA offset)*Tc ahead of the time when the first detected path (in time) is received from the reference cell at the UE antenna. 
One common understanding in both proposals is that the Te requirement is derived at the UE antenna.
We continue supporting the reference point definition according to option # 1. The reason is that in option #2, the main source of confusion is the term ‘detected path’, which is interpreted as the path actually detected by the UE and includes the impact of the DL frame timing error detection inside the UE. 
Proponets of option # 2 argued that RAN4 should reuse the current wording in section 7.1.2, TS 38.133. However, as stated above the detected path in the current reference point definition is the main source of confusion especially to the community outside RAN4. Another argument against option # 1, is that ‘detectable path’ without side condition (e.g. SINR) is ambiguous. However, in that sense ‘detected path’ is also ambiguous since detection of signals depends on side condition. Side condition is deliberately not included since timing requirements are generic and are met for serving cell which has reasonably higher SINR e.g. ≥ -3 dB. 
If no consensus is reached in RAN4 then another proposal is to skip ‘detected’ in the reference point definition. The reason is that the reference point is the time when the first path arrives at the UE antenna. 
· Reference point definition: option #3: The interpretation of “the reference point” defined in section 7.1.2 in TS 38.133 for UE transmission timing is   (NTA + NTA offset)*Tc ahead of the time when the first path (in time) is received from the reference cell at the UE antenna. 

Based on option #1, the reference point definition in section 7.1.2 in TS 38.133 can be updated as follows:
· The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus [image: ]. The downlink timing is defined as the time when the first detectable path (in time) of the corresponding downlink frame is received from the reference cell at the UE antenna.
Based on option #3, the reference point definition in section 7.1.2 in TS 38.133 can be updated as follows:
· The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus [image: ]. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell at the UE antenna.
2. Summary
The following are the observations and proposals based on the analysis provided in this paper:
· Observation 1: The term first “detected path” (in time) in the definition of the reference point for timing error control requirement in section 7.1.2 in TS 38.133 is subject to misinterpretation and confusion. The power of the SSB’s first detected path in time is measured at the UE antenna. 
· Observation 2: The UE timing error requirement in section 7.1.2 in TS 38.133 is generic and are met for serving cell which has reasonably higher SINR e.g. ≥ -3 dB.
· [bookmark: _Hlk70946036]Proposal #1: Preferred reference point definition for timing error control requirement is as follows: 
· [bookmark: _Hlk70946076]The interpretation of “the reference point” defined in section 7.1.2 in TS 38.133 for UE transmission timing is (NTA + NTA offset)*Tc ahead of the time of arrival of the first detectable path at the UE antenna. ​
· Proposal #2: If proposal # 1 is not acceptable then compromise proposal of reference point definition is: 
· The interpretation of “the reference point” defined in section 7.1.2 in TS 38.133 for UE transmission timing is   (NTA + NTA offset)*Tc ahead of the time when the first path (in time) is received from the reference cell at the UE antenna. 

Based on the above proposal # 1 draft of the LS response is provided in section 3 below.
Based on the above proposal # 1, CR to 38.133 is provided in [2].


3. Draft of LS Response to RAN1

Title:	LS response on UE transmit timing error 
Response to:	-
Release:	Rel-17
Work Item:	NR_IIOT_URLLC_enh

Source:	TSG RAN WG4
To:	TSG RAN WG1
Cc:	

Contact Person:	
Name:	          Muhammad Kazmi
E-mail Address:	muhammad.kazmi@ericsson.com

1. Overall Description:
RAN4 would like to inform that, “The interpretation of “the reference point” defined in section 7.1.2 in TS 38.133 for UE transmission timing is (NTA + NTA offset)*Tc ahead of the time of arrival of the first detectable path at the UE antenna”. ​
RAN4 has also updated the reference point definition in TS 38.133 based on the above agreement. 
2. Actions:
To RAN1
ACTION: 	RAN4 respectfully asks RAN1 to take into account RAN4 feedback/response on the interpretation of the reference point in their future work on propagation delay compensation enhancements.

3. Date of Next TSG-RAN WG4 Meetings:	
TSG-RAN WG4 Meeting #100-e 	     16-27 August 2021		          Electronic Meeting
TSG-RAN WG4 Meeting #101-e 	     1-12 November 2021		     Electronic Meeting
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