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1. Introduction
In RAN4#106bis-e meeting, RAN4 discuss the test scope and test method of LTE IoT NTN RRM requirements, a WF was approved [1]. In this contribution, we further discuss the remaining issues.
2. [bookmark: _Hlk70326378][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussions
Issue 4: Test for Segmented UL Transmissions 
· Proposal 1: Do not define dedicated UE initial transmission timing test cases for UL segmented transmission. 
· Proposal 2: Define UE initial transmission timing test for UL segmented transmission, the test parameter in A.7.1.18 Test 1 can be the starting point. 
· In test case, set   (npusch-TxDuration) as 32ms, and  (ntn-SegmentedPrecompensationGaps) as 2 slots.
· For the test requirement of UL segmented transmission,
· The test system shall verify that the adjustment step size and the adjustment rate shall be according to requirements specified in core requirements until the UE transmit timing offset is within×Ts ± Te_NTN respective to the first detected path (in time) of DL SSB. The adjustment will be only performed at the start of a transmission segment boundary. 
· For the first transmission in each segment, the test system shall verify that the UE transmit timing offset stays within ×Ts ± Te_NTN of the first detected path of DL SSB.
UL segmented transmission is a new feature only for IOT-NTN. In this feature, UE shall adjust the uplink transmission timing for each segment, to fulfill the Te_NTN requirement for each UL segmented transmission. The UE behavior is different than legacy, which could refer to the R1-2205642, LS on UL Segmented Transmission for UL synchronization for IoT NTN, RAN1 (Mediatek)
	UE pre-compensation per segment of NPUSCH for NB-IoT and PUSCH/PUCCH for eMTC is applied from one segment to the next segment by using one or more of the following methods if supported by UE implementation
       1. UE may drop / Insert samples / Puncture OFDM symbols  
       2. UE may blank subframes / slots where UE skip a slot or a subframe
UE autonomously Drop / insert samples / Puncture OFDM symbols or Blank subframes / slots where UE drops a subframe / slot
The method used for the UE pre-compensation is known to the eNB by a single UE capability 
· UE Blank subframes / slots where UE skip a slot or a subframe (slot is based on Sub Carrier Spacing)
FFS Details of method(s) to drop / insert samples, blanking subframes / slots (slot is based on Sub Carrier Spacing) 
The single UE capability that governs UE behavior w.r.t gaps between segments for PUSCH, PUCCH and NPUSCH, when the UE performs segmented pre-compensation, is as follows:
· When a single capability is signalled: UE drops one or more of the following durations of uplink transmission between segments (indicated by the capability): 
· 1 slot (applicable to eMTC)
· 1 subframe (applicable to eMTC)
· 1 slot (applicable to NB-IoT)
· 2 slots (applicable to NB-IoT)
· 1 symbol (applicable to both eMTC and NB-IoT) 
· UE follows legacy behaviour at slot boundaries due to TA adjustment
· When capability is NOT signalled: UE follows legacy behaviour at slot boundaries due to TA adjustment
< Section 5.3.4, TS 36.211>
For BL/CE UEs communicating over NTN, for PUSCH transmission, for frame structure type 1, after a transmission duration of  time units (which may include subframes that are not BL/CE UL subframes), a transmission gap of  time units shall be counted for the PUSCH resource mapping but not used for transmission of the PUSCH, according to the single UE capability ntn-SegmentedPrecompensationGaps-r17, as specified in 3GPP TS 36.331 [9]. The quantity  is provided by higher layers, and the quantity  is configured by higher layers based on the UE capability, if signalled.



Therefore, RAN4 should define a test case to verify transmit timing accuracy for each UL segmented transmission. Consider the test effort, we are fine to only introduce one NGSO test case.
The test setup and test requirements in A.13.4.1.2.1 (HD-FDD NB1 standalone enhanced coverage test) Test 1 (DRX off) can be the starting point.
Proposal 1: Define UE transmit timing accuracy test for UL segmented transmission in HD-FDD NB enhanced coverage test, only NGSO test configuration applies for this test. The test setup and test requirements in A.13.4.1.2.1 (HD-FDD NB1 standalone enhanced coverage test) Test 1 (DRX off) can be the starting point.
For test setup:
We think two segments could fulfill the test purpose with minimum test effort.
  (npusch-TxDuration-r17) configured as 64ms.
Proposal 2: In test case, set   (npusch-TxDuration-r17) as 64ms.
Since ntn-SegmentedPrecompensationGaps-r17 is an optional UE capability, we can define test case without UE supporting the capability of ntn-SegmentedPrecompensationGaps-r17.
Proposal 3: Define the test case without UE supporting the capability of ntn-SegmentedPrecompensationGaps-r17.
For test requirement:
The test system shall verify that the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission or at the start of a transmission segment boundary.
a) After a connection is set up with the cell, the test system sends NPDCCH including uplink grant for NPUSCH transmission and the test system shall measure the UE transmit timing offset (nTs) of the first transmission in each segment and verify that it is within Te (nTs ≤×TS   ± 97×TS + Tmargin) with respect to the first detected path (in time) of the corresponding downlink frame of NB-IoT cell 1.
Proposal 4: For the test requirement of UL segmented transmission, following part with underline should be updated for new test
· The test system shall verify that the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission or at the start of a transmission segment boundary.
· a) After a connection is set up with the cell, the test system sends NPDCCH including uplink grant for NPUSCH transmission and the test system shall measure the UE transmit timing offset (nTs) of the first transmission in each segment and verify that it is within Te (nTs ≤×TS   ± 97×TS + Tmargin) with respect to the first detected path (in time) of the corresponding downlink frame of NB-IoT cell 1.

3. Conclusion
In this contribution, we discuss the IoT-NTN impact on RRM requirements. The proposals are:
Proposal 1: Define UE transmit timing accuracy test for UL segmented transmission in HD-FDD NB enhanced coverage test, only NGSO test configuration applies for this test. The test setup and test requirements in A.13.4.1.2.1 (HD-FDD NB1 standalone enhanced coverage test) Test 1 (DRX off) can be the starting point.
Proposal 2: In test case, set   (npusch-TxDuration-r17) as 64ms.
Proposal 3: Define the test case without UE supporting the capability of ntn-SegmentedPrecompensationGaps-r17.
Proposal 4: For the test requirement of UL segmented transmission, following part with underline should be updated for new test
· The test system shall verify that the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission or at the start of a transmission segment boundary.
· a) After a connection is set up with the cell, the test system sends NPDCCH including uplink grant for NPUSCH transmission and the test system shall measure the UE transmit timing offset (nTs) of the first transmission in each segment and verify that it is within Te (nTs ≤×TS   ± 97×TS + Tmargin) with respect to the first detected path (in time) of the corresponding downlink frame of NB-IoT cell 1.
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