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Introduction
A Rel-17 WI on enhanced IIOT and URLLC support was approved in [1]. In RAN4#98b-e meeting, LS response was sent to RAN1, however, the definition of the “reference point” defined in section 7.1.2 in TS 38.133 is left for further discussions.
In this paper, we will provide our views on reference point. 
	Way Forward on Reference Point discussion
· Companies are invited to proactively work on the tentative TP from the GTW (listed on page 4) and prepare potential TPs for RAN4#100.
· Companies are invited to share their understanding on the definition of each of the following:
1. Detected
2. Detectable
3. Truly arrived
· And whether this would need to be part of the TP.
Companies are invited to share their view on whether it should be clarified that the reference point/downlink timing refer to the signal of the first path being received/arrives at the UE antenna



Discussion
A WF [2] was approved in RAN4#99e meeting.
	Topic #2 Reference Point discussion 
· Sub topic 2-1, Issue 2-1: The reference point/downlink timing refer of the first path at the UE. 
· Agreement:
· The reference point/downlink timing refer of the first path at the UE.
· Sub topic 2-2, Issue 2-2: Define the conditions when is the signal is ‘detectable’ or ‘detected’ or ‘truly arrived’ at the UE.
· Based on the 2nd round comments from all companies Moderator proposed a TP which was discussed during GTW. Outcome from the discussion during the GTW was:
· Tentative agreements
· The downlink timing is defined as the time, when the first path in time of the corresponding downlink frame from the reference cell [arrives/is received] at the UE antenna
· Sub topic 2-2, Issue 2-3: The conditions when the signal is ‘detectable’ or ‘detected’ or ‘truly arrived’ at the UE
· No consensus regarding:
· ‘When SSB_RP and SSB Ês/Iot is better than [x]dB’ is needed for defining when the signal is ‘detectable’ or ‘detected’ or ‘truly arrived’ at the UE
· Sub topic 2-3, Issue 2-4: It should be clarified that the reference point/downlink timing refer to the signal of the first path being received/arrives at the UE antenna
· Tentative agreement:
· it should be clarified that the reference point/downlink timing refer to the signal of the first path being received/arrives at the UE antenna.


In last meeting, RAN4 has agreed that the reference point/downlink timing refer of the first path at the UE.
About the detailed definition of the signal, companies have different views as following:
· Detected
· Detectable
· Truly arrived
In RAN4 common understanding, downlink frame timing detection error should be included in UE transmit timing error (Te). And the definition that “The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus time.” should be kept unchanged.
In our view, if the DL timing is the first detected path at the UE, the downlink frame timing detection error would be not included in Te. Thus, we propose:
The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus time, where 
· the downlink timing refers to the signal of the first path being received/arrives at the UE antenna, or the true arrival time at the UE.
[image: ]
Proposal 1: The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus time, where 
· the downlink timing refers to the signal of the first path being arrives at the UE antenna.


Correspondingly, the definition of the reference point in section 7.1.2 in TS 38.133 must be changed. The tentative TP can be as follows:
	7.1.2	Requirements
The UE initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies:
-	when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or it is the PRACH transmission, or it is the msgA transmission..
The UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. 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 path being arrives at the UE antenna (in time) of the corresponding downlink frame is received from the reference cell. NTA for PRACH is defined as 0.



In addition, the condition ‘When SSB_RP and SSB Ês/Iot is better than [x]dB’ is needed, and can be further discussed.
Proposal 2: Introduce the condition of SSB_RP and SSB Ês/Iot ≥ [X]dB， and FFS the value X.
Conclusions
In this paper we provided our views on reference point for Te requirements for NR_IIOT_URLLC_enh. 
Proposal 1: The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus time, where 
· the downlink timing refers to the signal of the first path being arrives at the UE antenna.
Proposal 2: Introduce the condition of SSB_RP and SSB Ês/Iot ≥ [X]dB， and FFS the value X.

The proposed TP for TS38.133 can be as follows:
	7.1.2	Requirements
The UE initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies:
-	when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or it is the PRACH transmission, or it is the msgA transmission..
The UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. 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 path being arrives at the UE antenna (in time) of the corresponding downlink frame is received from the reference cell. NTA for PRACH is defined as 0.
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