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1 Introduction
In RAN2#131 meeting, RAN2 discussed OCC defined for IoT NTN Rel-19 and assumes it can be supported for IoT NTN TDD mode without any spec impact.
	· RAN2 assumes that OCC defined for IoT NTN Rel-19 can be supported for IoT NTN TDD mode but ask RAN1 for confirmation



RAN2 sent a LS [1] to RAN1 and asked RAN1 for the confirmation.
2 Summary
In Rel-19, OCC for IoT NTN is applicable only for FDD for 3.75 kHz SCS and 15 kHz SCS. 

For 3.75 kHz SCS the NPUSH format 1 that is allocated to start in slot m, the NPUSCH is postponed to start in the next slot, whose index satisfies (SFN * 5 + ns) mod 4 = 0. The UE transmits TDM DMRS in the nth slot after the start of its NPUSCH transmission according to: 

	Criterion
	DMRS activity

	
	OCC sequence index 0 [1 1]
	OCC sequence index 1 [1 -1]

	n mod 4 = 0
	ON
	OFF

	n mod 4 = 1
	ON
	OFF

	n mod 4 = 2
	OFF
	ON

	n mod 4 = 3
	OFF
	ON


 
Meanwhile the IoT-NTN TDD frame structure is such that the number of consecutive UL subframes are limited to 8 subframes (8 ms) with a periodicity of 90 ms, as shown in Figure 1.
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[bookmark: _Ref210644433]Figure 1: Frame structure of IoT-NTN TDD mode

The following are company views [2] – [10], regarding supporting OCC in IoT-NTN TDD without any RAN1 specs impact.

2.1 OCC for IoT-NTN TDD mode requires RAN1 specification changes
The following points are raised by companies against RAN2 assumption that there is no RAN1 specification impacts in introducing OCC for IoT-NTN TDD
· 3.75 kHz SCS
· For 3.75 kHz SCS, the starting subframe and duration for NPUSCH format 1 of an OCC group are incompatible with the IoT-NTN TDD frame structure due to the limited number of consecutive UL subframes in IoT-NTN TDD leading to segmentation of an OCC group, thereby breaking the orthogonality of the OCC and introduces phase discontinuity [2], [4], [5], [6], [7], [8], [10].
· For 3.75 kHz SCS, there may be no DMRS for NPUSCH in a set of consecutive 8ms UL subframes resulting in no CFO estimation [8].
· 3.75 kHz SCS and 15 kHz SCS
· Current RAN1 specifications explicitly limit the OCC operation in FDD IoT-NTN only [3], [6], [9].
· The limitations in the DL resources for DCI and the delay between NPDCCH and NPUSCH leads to scheduling constraints in allocating two UEs to start their OCC transmissions in the same uplink frame for TDD NB-IoT using IoT-NTN TDD frame structure [7].
· Performance on OCC in IoT-NTN TDD has not been evaluated, thereby unclear if this is beneficial [2]

 
2.2 OCC for IoT-NTN TDD mode may be supported without RAN1 specification changes
The following points are raised by companies that the RAN2 assumption that there is no RAN1 specification impacts in introducing OCC for IoT-NTN TDD may be feasible
· 15 kHz SCS
· OCC for IoT-NTN TDD may be supported for 15 kHz SCS given that CDM DMRS is used and the shorter 1 ms OCC group duration can be fit into the consecutive 8 UL subframes in the IoT-NTN TDD frame structure without specifications impact [2], [4], [9].
· 3.75 kHz SCS and 15 kHz SCS
· 
· Can be supported via network implementation, where the network needs to ensure that the orthogonality of the OCC is maintained [4].
· Introduce a separate feature group for OCC for 15 kHz SCS NPUSH in IoT-NTN TDD [4].

3 1st Discussions
3.1 Issue 1
Conclusion 1
For 3.75 kHz SCS NPUSCH, OCC operation in IoT-NTN TDD cannot be supported without significant RAN1 specifications change.

	Company
	Comments

	Lenovo
	We are fine with the conclusion 1 in general.

	Vivo1
	Support. 
In addition to the spec change issues, the performance of 3.75 kHz single-tone OCC for IoT TDD has not been evaluated, it is difficult to determine whether it would provide a gain or loss. 

	
	

	
	




3.2 Issue 2
Conclusion 2
For 15 kHz SCS NPUSCH, OCC operation in IoT-NTN TDD may be supported with limited RAN1 specifications change.

	Company
	Comments

	Lenovo
	Even for 15kHz SCS NPUSCH, only single tone OCC is supported, so it is hard to support OCC operation within 8ms uplink transmission burst (otherwise, solutions to solve/maintain the orthogonality of the OCC among 8ms bursts may be needed). So we prefer to keep the same conclusion as 3.75KHz.

	Vivo1
	The performance of 15 kHz single-tone OCC for IoT TDD has not been evaluated, it is difficult to determine whether it would provide a gain or loss. Therefore, even the changes to support 15 kHz single-tone OCC for IoT TDD may be limited, supporting 15 kHz single-tone OCC for IoT TDD would not be desirable.

	
	

	
	




3.3 Issue 3
Proposal 1
Reply to RAN2: From RAN1 perspective, introducing OCC for IoT-NTN TDD mode requires significant RAN1 specification changes and RAN2 assumption of no RAN1 spec impact is not true.

	Company
	Comments

	Lenovo
	OK in general.

	Vivo1
	Support in general. In addition to the specification change, we believe it is also important to inform RAN2 that OCC in IoT TDD has not been evaluated, and IoT TDD is not the target use case of OCC.
Reply to RAN2: From RAN1 perspective, introducing OCC for IoT-NTN TDD mode requires significant RAN1 specification changes and RAN2 assumption of no RAN1 spec impact is not true. From RAN1’s perspective, IoT NTN TDD is not the target use case of the UL OCC for IoT NTN. The performance of IoT NTN OCC for 15kHz/3.75kHz in IoT TDD mode has not been evaluated. It is not clear to RAN1 whether there is any performance gain/loss when gaps of up to 90 ms exist between OCC groups

	
	

	
	




4 Online Proposals
Based on the discussion above, the following proposals are recommended as a reply to RAN2 LS [1]:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424][TBD]
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