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1. Introduction
The aim of this document is to discuss about the issues to test aggregated power control for NTN NB-IoT Rel-17 based UEs in GSO simulated conditions.
2. [bookmark: _Ref31104997]Discussion
2.1 Measurement Requirements
Aggregate power control requirements for NTN NB-IoT in TS 36.102 [1] are the same as defined for regular NB-IoT defined in TS 36.101[2]:
[image: ]
Those requirements apply to both category NB1 and NB2.
Going to TS 36.101[2], section 6.3.5F.3 for aggregate power control tolerance test case, it is required to make 5 transmissions within 53ms or 104ms depending on the case:
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Figure 2.1-1. Aggregate power control tolerance core requirements (Table 6.3.5f.3.1-1 in [2]).
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Figure 2.1-2. Illustration of aggregate power control tolerance scheduling requirements.
[bookmark: _Ref149039928]Observation 1. Aggregate power control test core requirements require the scheduling of 5 transmissions within 53ms in the worst case (104ms in the best case).
[bookmark: _Ref149039933]Observation 2. Core requirements apply for both category NB1 and NB2.









2.2 NTN NB-IoT Release 17 Issue
2.2.1 Round Trip Time (RTT)
As captured and well evaluated in [4], in case of GSO, the agreed RTT is 256ms,”kcell,offset equal to 256 ms for GSO”, noting that it has been agreed that “Test equipment shall emulate the delay in only service link”. That is, the feeder link RTT will be ignored during testing.
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Figure 2.2.1-1. Timing relationship parameters.

[bookmark: _Ref149039938]Observation 3. In case of GSO, agreed RTT to simulate is 256ms.

2.2.2 HARQ Feedback
In NB-IoT, category NB1 only supports 1 HARQ and category NB2 supports up to 2 HARQ processes, according to TS 36.306 [3]:
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For a given HARQ process, it is not possible to make 2 transmissions separated less than the RTT, otherwise, HARQ feedback could not be handled.
[bookmark: _Ref149039941]Observation 4. To deal with the HARQ feedback, it is not possible to make transmissions separated less than the RTT.
[bookmark: _Ref149039950]Observation 5. In worst case, only 1 HARQ process will be available (2 in the best case).

During NTN NB-IoT Rel-17 discussions, as captured in [5], it was discussed the HARQ stalling issue due NTN big RTT. Despite for NR NTN it was agreed to increase the number of HARQ process and to allow disabling HARQ feedback, for NTN NB-IoT, eventually it was agreed neither to increase the number of HARQ processes:
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 nor to disable the HARQ feedback:
[image: ]
Arguing that could be addressed in a future release assuming that was not essential for NTN NB-IoT communications that are delay tolerant.
[bookmark: _Ref149039957]Observation 6. NTN NB-IoT Rel-17 baseline requires managing the HARQ feedback.

RAN5 NTN NB-IoT work plan [6], despite it is managed as a Release 18 WP in RAN5, it is based on the NTN NB-IoT Release 17 baseline. That is, it is applicable for Release 17 UEs:
[image: ]
[bookmark: _Ref149039963]Observation 7. Current NTN NB-IoT WI [6] in RAN5 is applicable to UEs aligned with NTN NB-IoT Rel-17 baseline.
Based on all the observations made so far it is concluded that aggregate power control test core requirement is not testable for NTN NB-IoT Rel-17 based UEs and therefore the most appropriate is to remove test case 6.3B.4.3 from RAN5 work plan [6].
[bookmark: _Ref149039967]Observation 8. Aggregate power control test core requirement is not testable for NTN NB-IoT Rel-17 based UEs.
[bookmark: _Ref149039989]Proposal 1. Remove test case 6.3B.4.3 from LTE_NBIOT_eMTC_NTN_req-UEConTest RAN5 work plan [6].


2.3 NTN NB-IoT Release 18 Plans
In line to the Release 17 discussions, according Release 18 NTN NB-IoT enhancements WID [7], part of the enhancements under discussion is the HARQ optimization to avoid HARQ stalling and to optimize throughput:
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According to associated status report [8] presented in last plenary meeting, discussions about this topic are not concluded yet.  

[bookmark: _Ref149039973]Observation 9. It is under NTN NB-IoT Rel-18 baseline the on-going analysis for solutions to address the HARQ stalling issue.

Given that WI involving the lower layers has not been concluded yet, it to proposed to reconsider the addition of this test case under a future work plan for Rel-18 baseline based UEs once the NTN NB-IoT Rel-18 baseline is closed.
[bookmark: _Ref149039993]Proposal 2. Reevaluate the addition of this test case under a future work plan for Rel-18 baseline based UEs once the NTN NB-IoT Rel-18 baseline is closed for the lower layers.


3. Conclusion
The following observations and proposals were made in this contribution. 
Observation 1. Aggregate power control test core requirements require the scheduling of 5 transmissions within 53ms in the worst case (104ms in the best case).
Observation 2. Core requirements apply for both category NB1 and NB2.
Observation 3. In case of GSO, agreed RTT to simulate is 256ms.
Observation 4. To deal with the HARQ feedback, it is not possible to make transmissions separated less than the RTT.
Observation 5. In worst case, only 1 HARQ process will be available (2 in the best case).
Observation 6. NTN NB-IoT Rel-17 baseline requires managing the HARQ feedback.
Observation 7. Current NTN NB-IoT WI [6] in RAN5 is applicable to UEs aligned with NTN NB-IoT Rel-17 baseline.
Observation 8. Aggregate power control test core requirement is not testable for NTN NB-IoT Rel-17 based UEs.
Observation 9. It is under NTN NB-IoT Rel-18 baseline the on-going analysis for solutions to address the HARQ stalling issue.

Proposal 1. Remove test case 6.3B.4.3 from LTE_NBIOT_eMTC_NTN_req-UEConTest RAN5 work plan [6].
Proposal 2. Reevaluate the addition of this test case under a future work plan for Rel-18 baseline based UEs once the NTN NB-IoT Rel-18 baseline is closed for the lower layers.
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6.3B.4 Power Control for category NB1 and NB2

For category NB1 and NB2 UE, the requirements in clause 6.3 5F of TS 36.101 (7] shall apply, wherein
- The Maximum output power requirements are specified in subclause 6.2B.1
- The Minimum output power requirements are specified in subclause 6.3B.1

- The requirements for configured transmitted power are specified in subclause 6.2B.4.
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Table 6.3.5F 3.1-1: Aggregate power control tolerance for HD-FDD

UL channel Aggregate power folerance
15 KHz/ 12 tones 15 KHz /1 tone
NPUSCH 3508

NOTE:  For ﬁ The transmission
gaps are 12 ms for 12 tone and 16 ms for single tone

transmissions. Uplink scheduling grant s transmitted via
NPDCCH eight subframes before NPUSCH transmission
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‘This field defines whether the UE supports 2 HARQ processes in DL and UL. This field is only applicable for UE that
support category NB2.
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Summary of companies’ views:

Noincrease of the number of HARQ processes
o Supported by: Huawei, HiSilicon, Oppo, Spreadtrum, Vivo, CATT, APT, FGI, ITRI, III,
MediaTek, ZTE, Xiaomi, Ericsson, Apple, Samsung, Interdigital, Lenovo, Motorola Mobility
©  Not expected to be helpful, evaluate (Nokia, NSB)
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Summary of companies’ views:

o Disabling HARQ feedback
Supported by Vivo, CATT (enly for MIG CEModsA), CMCC, ZTE, Qualcomm, Samsung

o Nodisabting of HARO feedback
Supported by: Huawei, Hiiticon, Oppo, CATT (for NB-IoT and 6MIG, CEMedsB). APT, FGL ITRL III,
MediaTek, Nokia, NSB, CMCC, Xizomi, Interdigital, Lenovo, Motorola Mobility (for NB-IoT)

o Further study (Ericsson)
o Opento support (Apple)
o Open o study for MTC only (Lenovo, Motorola Mobility)

Companies have discussed the motivation for disabling HARQ feedback and some companies thinlk that it is not
necessary to introduce it in NTN oT because IoT is delay tolerant. Other companies think that the main motivation for
introducing it is power saving, however others mention that the reduced reliability due to disabling HARQ feedback can
in turn cavse a larger power consumption. Besides the impact on performance, companies have suggested to deprioritize
such enhancement in Rel-17 for the purpose of focusing the study only on essential features that can allow NB-IoT and
MTC operation in NTN.
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4.1 Objective of Sl or Core part WI or Testing part WI

The objective of this work item is to enable UE RE/RRM/Demod conformance testing for Rel-18 NB-IeT/eMTC core
& performance requirements for NTN.

As per the Core WID (Rel-18 NB-IoT/eMTC core & performance requirements for NTN), all core and performance
requirements specified as part of the Core WI shall be Release-independent from Rel-17. Based on this, all test cases

defined as part of th requirements introduced via Rel-13 WI NB-
ToT/eMTC core & performance requirements for NTN.
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411  IoT-NTN Performance Enhancemnents in Rel-18 to address remaining issucs from Rel-17

‘This work considers Rel-17 ToT-NTN as baseline as well as Rel-17 NR-NTN outcome and the further IeT-NTN
performance enhancements objectives are listed below:

- Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]




