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1. Overall Description:

RAN1 has discussed timing error limit (Table 7.1C.2-1 in 38.133), frequency error limit (Section 6.4.1 in 38.101-5), and phase difference limit (Table 6.4.2.5-1 in 38.101-1) for DMRS bundling in NTN case and agreed the following observations and working assumption.
	Observation

For NTN-specific PUSCH DMRS bundling, in LEO 1200 with elevation angle 30 deg. and SCS = 15 kHz, RAN1’s understanding is the following:

· Timing error limit (Table 7.1C.2-1 in 38.133) can be satisfied within at most 13 slots if TA pre-compensation update is not assumed.

· FFS: whether/how to consider the initial timing error at the beginning

· FFS: TA pre-compensation update is assumed

· Frequency error limit (Section 6.4.1 in 38.101-5) can be satisfied over 32 slots if frequency pre-compensation update is not assumed.

· FFS: impact of phase difference limit

Observation

For NTN-specific PUSCH DMRS bundling, 

· In LEO 1200 with elevation angle 30 deg. and SCS = 15 kHz, RAN1’s understanding is the following:

· Phase difference limit (Table 6.4.2.5-1 in 38.101-1) cannot be satisfied over multiple slots (for carrier bandwidth 5 MHz or larger), if the PRB allocation is not within 6 PRBs from the DC carrier, pre-compensation by UE and post-compensation by gNB are not assumed, and 70.5 (us/s) timing drift rate is assumed.

· Note: this does not imply that UE shall be scheduled within 6 PRBs from the DC carrier.

Working assumption
For NTN-specific PUSCH DMRS bundling, to satisfy the phase difference limit without causing phase discontinuity, it is assumed that pre-compensation to keep phase rotation due to timing drift within the phase difference limit can be performed at UE side.
· UE shall not perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit.
· FFS: how to determine the actual TDW

· FFS: specification impact

· Send an LS to RAN4


2. Actions
To TSG RAN WG4
ACTION: 
RAN1 respectfully asks RAN4 to take the above RAN1 observations and working assumption into account.
3. Date of Next TSG-RAN WG1 Meetings:

TSG-RAN1 Meeting #113



May 22nd-26th, 2023

Incheon

TSG-RAN1 Meeting #114



Aug. 21st-25th, 2023

Toulouse
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