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1. Introduction
At the RAN1#114bis meeting, RAN1 discussed FR2-NTN according to an LS from RAN4, and several working assumptions were reached. In this contribution, we share our further views on FR2-NTN from RAN1 perspective.


2. Discussions
2.1. PRACH configuration
	Working assumption
For PRACH configuration for operation in FR2-NTN, Table 6.3.3.2-4 of TS 38.211 is used as baseline.
FFS: Whether further modifications would be needed


At the last meeting, it was agreed as working assumption that the PRACH configuration table defined for FR2-TDD is used as baseline. Some rows are not optimal for FR2-FDD; this is why an FFS is remaining here. In our view, large spec impact should be avoided. If modifications are only to change starting symbols from non-zero value to zero with corresponding modifications (e.g., no. of occasions within a PRACH slot), i.e., simple modifications, they can be agreed; otherwise, no enhancement is preferred from perspective of RAN1 efforts. Even if we fail agreeing modifications, still the existing spec can work in FR2-NTN.
Proposal 1:
· Either is down-selected for FR2-NTN.
· Alt 1: “Starting symbol” column is updated with ‘0’ instead of non-zero value, and corresponding modifications are applied.
· Alt 2: No modification is considered.

2.2. Cell search procedure
	Working assumption:
For operation in FR2-NTN, for cell search procedure, at least Case D in TS 38.213 is used to allow FDD operation in bands defined by FR2-NTN without any update to SSB pattern.
FFS: whether Case E can also be used


At the last meeting, it was also agreed as working assumption that Case D for cell search procedure is used in FR2-NTN. Meanwhile Case E is FFS. In our view, spec can support Case E for FR2-NTN. Although Case E may not be a good way for FR2-NTN due to its severe coverage performance, we do not see any motivation to preclude Case E for FR2-NTN. No additional RAN1 spec impact is assumed for that. If RAN4 have concern on Case E for FR2-NTN, they can decide drop of Case E from test cases.
Proposal 2:
· Case E is also applicable for FR2-NTN from RAN1 perspective.

2.3. UE autonomous timing advance
In FR2-NTN, higher SCS will be used. Meanwhile, UE autonomous timing advance is basically not relevant to SCS. As a result, it may be more difficult to satisfy timing error requirement in FR2-NTN. At least the following solutions were proposed by companies so far.
· Opt. 1: Third-order of common TA parameter
· Opt. 2: Extended CP for 60kHz SCS and/or 120 kHz SCS, 240 kHz SCS
However, we believe that at first RAN4 requirement should be decided. Without this, any analysis is impossible. Then, which aspect is critical/dominant for timing error should be evaluated. Without that, appropriate solution cannot be introduced. After these, finally RAN1 can discuss which solution should be taken. In other words, it is premature to start RAN1 discussion for this issue.
For the solution part, we would like to comment on Opt. 2: for extended CP, it is unclear whether introducing ECP for 120 kHz SCS / 240 kHz SCS is easy or not from RAN1 effort perspective.
Proposal 3:
· For UE autonomous timing advance in FR2-NTN, wait for RAN4 progress.


2.4. Others
	2.12.1	Second round discussion
One aspect was raised with respect to TDD operation for NR over NTN. When observing the LS from RAN4 it is clear that the UL and DL frequency bands are substantially different – separated by ~10 GHz. Hence, the LS from RAN4 should trigger action to see if FDD operation in FR2-NTN is feasible and which changes are needed to enable this operation.
The second aspect raised on TA error jump when UE reads new/updated ephemeris information was already discussed as part of the Rel-17 NTN discussions, but if companies think the situation is substantially different for FR2-NTN operation, they are free to bring this up for discussion at upcoming RAN1 meetings.


As summarized by moderator in [2], TA error jump was a raised problem in FR2-NTN. Actually, this issue was already discussed in R17 NR NTN WI. However, TA error jump may be more critical in FR2-NTN, where timing error requirement may be severer compared to FR1-NTN.
In our understanding, this ‘TA error jump’ occurs due to combination of common TA update corresponding to update of common TA parameters and/or satellite ephemeris parameters and unchanged closed loop adjustment. As illustrated below, UE uses an old set of those parameters and TA error becomes larger and larger. NW may indicate a TAC in MAC-CE to reduce the timing error. Then, at a specific timing, the UE acquires a new set of those parameters and calculates common TA based on the new set. The calculation output will be much more accurate than that with the old set. However, the TAC indicated assuming common TA calculation with the old set is unchanged based on the current specification. As a result, quite large error is observed, which may violate the severer RAN4 requirement.
For this issue, we believe that at least discussion should be done in RAN1 with respect to whether enhancement is essential or not. If enhancement is essential, initialization of N_TA value would be the most simple and effective approach. 
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Fig.1: TA error jump
Proposal 4:
· Discuss issue of TA error jump for FR2-NTN, where timing error requirement may be severer compared to FR1-NTN.
· If RAN1 conclude that enhancement for this issue is necessary, N_TA value is initialized to zero when new common TA parameters and/or satellite ephemeris parameters are acquired and start to be used.


3. Conclusion
In this contribution, we discussed maintenance of coverage enhancement for NR NTN. Observations/Proposals are summarized as following: 
Proposal 1:
· Either is down-selected for FR2-NTN.
· Alt 1: “Starting symbol” column is updated with ‘0’ instead of non-zero value, and corresponding modifications are applied.
· Alt 2: No modification is considered.
Proposal 2:
· Case E is also applicable for FR2-NTN from RAN1 perspective.
Proposal 3:
· For UE autonomous timing advance in FR2-NTN, wait for RAN4 progress.
Proposal 4:
· Discuss issue of TA error jump for FR2-NTN, where timing error requirement may be severer compared to FR1-NTN.
· If RAN1 conclude that enhancement for this issue is necessary, N_TA value is initialized to zero when new common TA parameters and/or satellite ephemeris parameters are acquired and start to be used.
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