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Introduction
For Rel-17 NR_IIOT_URLLC_enh WI, RAN1 is discussing propagation delay compensation enhancements. In RAN1#104-e, an LS was sent to RAN4 [1] seeking for clarification on the UE transmit timing error (i.e. Te) defined in RAN4 spec 38.133.
In this paper we provide our views on the UE transmit timing error requirements and accordingly a reply LS. 
Discussion
RAN4 defines the UE transmit timing error (i.e. Te) requirements in clause 7.1 of 38.133. 
	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 detected path (in time) of the corresponding downlink frame is received from the reference cell.
Table 7.1.2-1: Te Timing Error Limit
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te

	1
	15
	15
	12*64*Tc

	
	
	30
	10*64*Tc

	
	
	60
	10*64*Tc

	
	30
	15
	8*64*Tc

	
	
	30
	8*64*Tc

	
	
	60
	7*64*Tc

	2
	120
	60
	3.5*64*Tc

	
	
	120
	3.5*64*Tc

	
	240
	60
	3*64*Tc

	
	
	120
	3*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]





In [1] it is mentioned that there are two different interpretations about this requirement.
	· Option 1: downlink frame timing detection error is already included in UE transmit timing error (i.e. Te);
· Interpretation: “the reference point” defined in section 7.1.2 in TS 38.133 for UE transmission timing is [image: ] ahead of “True arrival timing at UE”, and the timing error limit value Te is given taking downlink frame timing detection error into account, as shown in figure 1 as an example.

· Option 2: downlink frame timing detection error is not included in UE transmit timing error (i.e. Te);
· Interpretation: “the reference point” defined in section 7.1.2 in TS 38.133 for UE transmission time is [image: ] ahead of the first path detected by the UE, and the timing error limit value Te is given without consideration of downlink frame timing detection error, as shown in figure 2 as an example.


In our understanding, option 1 is the correct interpretation of the requirement. 
Te requirement is dependent by the SSB SCS. The reason is that UE is assumed to use SSB for DL timing estimation. With larger SSB SCS, UE can get more accurate DL timing (due to higher resolution), and correspondingly Te requirement is tighter. For example, for the same UL SCS of 15kHz, Te is 12*Ts for 15kHz SSB and 8*Ts for 30kHz SSB. 
This means the UE DL timing estimation error has been taken into account in Te requirement. This is also captured in some agreements when RAN4 developed the Te requirements in Rel-15. 
· In [2] it is agreed to specify Te considering DL BW of the reference signal which are used to derive the timing  
	· It is agreed to specify the initial UE transmit timing error (Te) and the maximum autonomous adjustment step size (Tq) considering the factors including
· downlink bandwidth of the reference signals in Hz, which are used to derive the timing,
· uplink normal CP length of the signal transmitted,
· uplink bandwidth in Hz. 
· Interested companies are invited to investigate the detailed impact of the factors listed


· In [3] it is further agreed that from UE aspect Te is determined by BW of DL RS used for timing estimation
	· Both UE implementation and network UL performance should be taken into account when discussing requirement for Te:
· From UE aspect, Te is determined by BW of DL RS used for timing estimation
· From network aspect, with larger SCS UE is required to maintain finer Te in order to guarantee UL performance.


Therefore, it is obvious that interpretation of option 1 in [1] is aligned with RAN4 understanding. 
Proposal 1: Reply to RAN1 that option 1 is aligned with RAN4 understanding of Te requirement.
Conclusions
In this paper we provided our views on the UE transmit timing error requirements.
Proposal 1: Reply to RAN1 that option 1 is aligned with RAN4 understanding of Te requirement.
An draft reply LS is provided in the Annex.
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1. Overall Description:
RAN4 thanks the LS from RAN1 on UE transmit timing error. During the discussion of defining UE transmit timing error (i.e., Te) in R15, RAN4 has the common understanding that Te is determined by BW of DL RS for timing estimation and UL SCS for UL performance. Thus Te has taken downlink frame timing detection error into account. Option 1 in [R1-2102245] is aligned with RAN4’s understanding.

2. Actions:
To RAN1:
RAN4 respectfully asks RAN1 to take the above agreements into account. 

3. Date of Next TSG-RAN4 Meetings:
TSG-RAN4 Meeting #99-e		  	    19 – 27 May, 2021
TSG-RAN4 Meeting #100-e		  	    16 – 27 August, 2021
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