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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]. 
In RAN4#101-e there was no further agreement compared to the previous meeting as shown below the outcome of the discussion according to the approved WF [2]:

Agreements:
· no agreement
WF for next meeting:
· Companies to consider if Option 1 is agreeable for next meeting:
· ‘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.’
· If agreeable it would be changed from Rel-15.
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.
According to the agreement in RAN4#100-e, the ‘UE antenna’ can be included in the reference point definition. 
Based on the discussion so far we list following 3 options for the definitions of the reference point:
· Reference point definition: option # 1: ‘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.’
· Reference point definition: option # 2: 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 arrives at the UE antenna.


· Reference point definition: option  # 3: 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.
In summary RAN4 is still divided fundamentally between two camps:
· On one hand majority of the companies find the use of ‘first detected path’ in the reference point definition ambiguous since the requirements are defined at the antenna and not inside the UE. For them removal of ‘detected’ is an important clarification and does not change any requirements. This ambiguity has caused misinterpretation of the reference point definition outside RAN4. 
· On other hand some of the companies to not find the use of ‘first detected path’ in the reference point definition ambiguous while there is consensus that the requirements are defined at the antenna and not inside the UE. For them the ‘detected’ should be retained in the reference point definition.
Most companies including Ericsson has supported option #2. We still prefer option #2. 
Proponets of option # 1 have 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. The main problems with option #1 are:
· In option #1, the main source of confusion is the term ‘detected path’, which is interpreted as the path actually detected by the UE baseband and as if the reference point includes also the impact of the DL frame timing error detection inside the UE.
· RAN4 has agreed that the UE antenna will be included in the definition. It is obvious that the UE antenna does not ‘detect’ rather receive signal.
· Furthermore, the purpose of the reference point is for interpretation, derivation, verification or testing of the core requirements. But the reference point inside the UE (i.e. at baseband) means that the reference point cannot be determined/estimated by the test system. 
· Since testing is done under AWGN which has one path. Therefore, the path arriving at the UE antenna and detectected by the UE is the same. That’s why the problem has not been observed or will not be observed in the test. 
· In summary the main problem is that the use of first “detected” path in the reference point definition creates ambiguity and in principle such definition (with detected path) also leaves core requirements “untestable”.
Based on the above arguments we continue supporting option #2 as the reference point definition in section 7.1.2 in TS 38.133. However, we can compromise on option #3. 
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 would mean that the reference point is inside the UE i.e. at the UE baseband. 
· Observation 2: The purpose of the reference point is for interpretation, derivation, verification or testing of the core requirements. But the reference point inside the UE (i.e. at baseband) means that the reference point cannot be determined/estimated by the test system
· Observation 3: It is agreed to include “UE antenna” will in the reference point definition. But UE antenna does not ‘detect’ rather receive signal,
· Observation 4: Testing of Te is done under AWGN which has one path. Therefore, the path arriving at the UE antenna and detectected by the UE is the same. That’s why the problem has not been observed or will not be observed in the test.
· Observation 5: In principle use of first “detected” path in the reference point definition creates ambiguity and in principle such definition (with detected path) also leaves core requirements “untestable”.
· Proposal #1: The term “detected” is not included in the reference point definition, which is defined as follows:
· 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 arrives 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, draft Rel-17 CR to 38.133 is provided in [3]. Corresponding Rel-15 CR shall be provided in future meeting under maintenance agenda. 
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 when first path (in time) arrives 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 #102-e 	    21 February-03 March 2022, Electronic Meeting
TSG-RAN WG4 Meeting #103-e 	    May 16-27, 2022, Electronic Meeting
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