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1. Introduction
RAN2#113 and RAN2#114 meetings made the following agreement regarding PUR in IoT NTN:
	[bookmark: _Hlk61535257]From RAN2 point of view, assume that all IoT features up to R16 are supported, and can consider differently case by case when/if problems are found.
For PUR, offset is suggested to be added to the start of pur-ResponseWindowTimer. If the start of the pur-ResponseWindowTimer is accurately compensated by UE-gNB RTT, there is no need to extend pur-ResponseWindowTimer value range.


This contribution aims to discuss potential issues and enhancements for PUR in IoT NTN.
2. [bookmark: Proposal_Beacon]Discussion
PUR Response Window
According to TS36.321, after transmission using PUR, the MAC entity shall monitor PDCCH identified by PUR-RNTI in the PUR response window using timer pur-ResponseWindowTimer, which starts at the subframe that contains the end of the corresponding PUSCH transmission, plus 4 subframes (4ms), and has the length pur-ResponseWindowSize. Despite of that the round-trip propagation delay of NTN (12.89ms~541.46ms) can be included in the configurable range of PUR response window (240~10240 subframes and 1~64 PDCCH periods for NB), it is unnecessary to configure a large PUR response window to cover such delay. Enhancement for appropriate PUR window configuration could be useful e.g. to avoid monitoring in the inevitable propagation delay for less power consumption. A straight-forward way is to offset the start of pur-ResponseWindowTimer by UE-gNB RTT, so that UE can start monitoring after the propagation delay for less power consumption. The offset to RAR window for NR NTN can be referred.
Proposal 1: A time offset is applied to the start of pur-ResponseWindowTimer. The value of the offset could be UE-gNB RTT.
Enhancements for LEO satellite movements
For NTN LEO, there could be cell change due to satellite movement, even if the UE is static on the Earth. If a UE uploads data every few minutes, the PUR configuration may still work as the cell is available. However, if a UE uploads data every few hours (e.g. every time a satellite orbits back to cover the same area), it may not be able to benefit from PUR due to that cell change probably leads to implicit release of PUR configuration. Cell change led by node movement will cause possible release of PUR configuration, as a result PUR is valid only when the configuring cell is continuously available. This restriction limits uplink transmission using preconfigured radio resource when the cell moves and in discontinuous coverage as well.
[image: ]
[bookmark: _Hlk46504686]Figure 1. PUR configuration release due to satellite movement
Another character of NTN LEO is stable orbit of satellite operation which makes the cell movement and/or appearance predictable. Theoretically all satellites that may serve the UE can configure PUR to omit random access. However according to the current specification configuration of PUR is limited to the configuring cell, and therefore UE has to initiate random access once in each cell to obtain PUR configuration.
[image: ]
Figure 2. PUR configuration is limited to the configuring cell
Based on the above analysis further enhancements can be considered for PUR in LEO coverage.
Proposal 2: Discuss further enhancements including configuration release and neighbouring configuration for PUR in IoT NTN.
3. Conclusion
In this contribution we give further discussion on enhancing PUR in IoT NTN. The following proposals are given:
Proposal 1: A time offset is applied to the start of pur-ResponseWindowTimer. The value of the offset could be UE-gNB RTT.
Proposal 2: Discuss further enhancements including configuration release and neighbouring configuration for PUR in IoT NTN.
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