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Introduction
RRM core requirements for NTN in Ka band are discussed in RAN4#110-bis, and the outcomes are captured in [1]. Based on [1], further discussions are needed for the following issues.
· Timing requirements
· Mobility requirements
In this paper, we will provide our views on RRM core requirements for NTN in Ka band.
Discussion
Timing requirements
	Issue 1-6A: Te_NTN for 60kHz and 120kHz in Case2
Agreement: (ad-hoc)
· Further check and come back in next meeting 


In RAN4#110, it was agreed to define a side condition on ephemeris update rate for Te requirements for Case 2, and the update interval of 7s was tentatively agreed. However, in RAN4#110-bis, some companies observed that the performance of satellite location estimation is not much different when the ephemeris update interval is 7s or 10.24s. 10.24s is the largest update interval for the ephemeris.
We share the same observation based on our previous RAN1 study in [2]. Therefore, we suggest to not to define this side condition as the largest update interval is sufficient for the requirements.
Proposal 1 (Issue 1-6A): Do not define side condition on ephemeris update rate for Te requirements for Case 2.
	Issue 1-11: Additional enhancements (for Case-3)
Views from companies
· Upon GNSS fix update, RAN4 to introduce new mechanisms:
· Option 1: Huawei
· Specify “one-shot” timing adjustment (as defined specified for FR2 HST) for timing change caused by GNSS fix in NTN operation in Ka band.
· Option 2: Nokia
· The difference between the TA calculated using the new UE position and the previous UE position is above the UL Transmit Timing inaccuracy, UE shall perform a new random access procedure to reacquire the correct transmit timing.


We have raised up the issue of “sudden jump” in UL timing due to UE GNSS fix in [3]. Based on the offline discussion in RAN4#110, it seems the “sudden jump” can already be avoided by the current requirements.
	7.1C.2.1	Gradual timing adjustment
When the transmission timing error between the UE and the reference timing exceeds Te_NTN then the UE shall adjust the timing such that timing error is to within Te_NTN. The reference timing shall be  before the downlink timing of the reference cell. All adjustments made to the UE uplink timing shall follow these rules:
1)	The maximum amount of the magnitude of the timing change, apart from a change of  due to satellite position update and  between the previous transmission and the current transmission, in one adjustment shall be Tq_NTN.
2)	The minimum aggregate adjustment rate, apart from a change of  due to satellite position update and  during the last one second, shall be Tp_NTN per second.
3)	The maximum aggregate adjustment rate, apart from a change of  due to satellite position update and  during the last 200ms, shall be Tq_NTN per 200 ms.


From the highlighted texts, the change in UE specific TA due to satellite position update is not subject to gradual timing adjustment, i.e. not limited by Tp and Tq. In other words, the change in UE specific TA due to GNSS location update is still subject to gradual timing adjustment. 
In this sense, there would be no sudden jump in UL timing due to UE GNSS fix, and the NW commanded TA should still be able to track the GNSS error even the GNSS error changes randomly at each fix. As some companies still had different interpretation of the current requirements, we suggest RAN4 to first confirm the current requirements. If so, we do not see the need to introduce additional enhancement. 
Proposal 2 (Issue 1-11): RAN4 to confirm, following current requirements, that UL timing is gradually changed (subject to Tp and Tq) upon GNSS location update. If so, do not introduce additional enhancement.
Mobility requirements
	Issue 2-4: RRC Re-establishment
Views from companies
· Nokia: 
· Inter-satellite RRC re-establishment requirement is applicable only when the cause for the RRC re-establishment is an inter-satellite HO failure. Intra-satellite requirements are not applicable in this scenario.
· Nokia: 
· For the other scenarios, RRC re-establishment requirements are only applicable for intra-satellite re-establishments.


The issue was raised in [4] last meeting and we believe it is valid.
RAN4 has defined RRC re-establishment requirements for intra-satellite scenario, where UE is assumed to try to re-establish to the satellite of the old serving cell. In case of HO failure, the requirements cannot apply to Type 2 UE because it has already steered the Rx beam towards the target cell, thus it cannot meet the current requirements where no Rx beam steering time is accounted. Therefore, we suggest to clarify that for Type 2 UE, intra-satellite RRC re-establishment requirements do not apply when the cause for the RRC re-establishment is an inter-satellite HO failure.
We do not support to define inter-satellite RRC re-establishment requirement. In case of HO failure, it may not be reasonable to require UE to try to re-establish to the target cell or the source cell, and a better way is to leave it to UE implementation to which satellite it wants to try first.  
Proposal 3a (Issue 2-4): RAN4 not to define inter-satellite RRC re-establishment requirement.
[bookmark: _Hlk166078829]Proposal 3b (Issue 2-4): For Type 2 UE, intra-satellite RRC re-establishment requirements do not apply when the cause for the RRC re-establishment is an inter-satellite HO failure.
Conclusions
In this paper we provided our views on RRM core requirements for NTN in Ka band.
Proposal 1 (Issue 1-6A): Do not define side condition on ephemeris update rate for Te requirements for Case 2.
Proposal 2 (Issue 1-11): RAN4 to confirm, following current requirements, that UL timing is gradually changed (subject to Tp and Tq) upon GNSS location update. If so, do not introduce additional enhancement.
Proposal 3a (Issue 2-4): RAN4 not to define inter-satellite RRC re-establishment requirement.
Proposal 3b (Issue 2-4): For Type 2 UE, intra-satellite RRC re-establishment requirements do not apply when the cause for the RRC re-establishment is an inter-satellite HO failure.
Reference
[1]. R4-2406430, WF on RRM requirements for NR_NTN_enh, Moderator (Qualcomm Incorporated)
[2]. R1-2104255, Discussion on UL time and frequency synchronization enhancement for NTN, Huawei, HiSilicon
[3]. R4-2405594, Discussion on remaining issues for NTN in Ka band, Huawei, HiSilicon
[4]. R4-2405749, Considerations on Timing Adjustments for FR2-NTN, Nokia
8

1

