3GPP TSG-RAN WG3 #115-e 




                                                    R3-221701
21 Feb - 3 Mar 2022
Online     

Agenda item:
30.1
Source: 
ZTE
Title: 
Work Plan on NB-IoT and eMTC Support for NTN

Document for:
Discussion
Introduction

According to the RAN3 time plan, the WI on NB-IoT/eMTC support for NTN continues to be discussed in the next RAN3#115-e meeting. In this contribution, as RAN1 has finished this WI, we will provide a work plan for the remaining RAN2 and RAN3 parts of the Rel-17 work item on NB-IoT/eMTC support for NTN based on the updated WID[1].
WI Objective
In the WID on NB-IoT/eMTC support for NTN[1], the core part objective is shown as below.
	The objective of this Work Item is to specify support of NB-IoT and eMTC over NTN. Work on both NB-IoT and eMTC will start in August 2021 meetings.

Enhancements shall be specified as described hereafter with the following assumptions:

Standalone deployment for NB-IoT / eMTC (i.e. operating in carrier(s) used only for NB-IoT NTN (resp. eMTC NTN)) for support in Rel-17 timeframe will be prioritized. 

GNSS capability in the UE is taken as a working assumption for both NB-IoT and eMTC devices. With this assumption, UE can estimate and pre-compensate timing and frequency offset with sufficient accuracy for UL transmission. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed.

NB-IoT/eMTC design for terrestrial networks shall be reused as much as possible.

Transparent payload


RAN1

Specify the following time and frequency synchronization enhancements, using NR_NTN_solutions WI  agreements as baseline, according to Section 8 in TR 36.763: 

-
UE pre-compensation including ephemeris format (orbital / Position -Velocity)

-
UE pre-compensation for UL synchronization in RRC_IDLE and RRC_CONNECTED states based at least on its GNSS-acquired position and the serving satellite ephemeris 

-
Timing advance formula (granularity of the timing advance may be different)

-
Combination of Open (i.e. UE autonomous TA estimation, and common TA estimation) and Closed TA (i.e., received TA commands) control loops in RRC_CONNECTED state

Agreements on the above are up to the decision in NR_NTN_Solutions WI and will be used for IoT NTN with minimum changes, if any. 

Specify the following time and frequency synchronization enhancements that are not covered by NR_NTN_Solutions WI agreements, according to Section 8 in TR 36.763:

-
Long PUSCH and PRACH Transmission enhancements: segmented UE pre-compensations, new UL gaps and/or implementation solutions, time units and duration of segments.

-
Validity timer for UL synchronization: satellite ephemeris, and potentially other aspects

-
DL synchronization enhancements: A single solution will be selected between: new channel raster, (part of) ARFCN-indication-in-MIB. 

-
GNSS Measurements: Validity of a GNSS position fix and details of acquiring a GNSS position fix, duration of validity, in RRC CONNECTED mode for sporadic short transmission

Specify the following  IoT NTN specific timing relationships enhancements according to Section 8 in TR 36.763:

-
Timing relationships for NB-IoT / eMTC: as listed in Section 6.6.3 in TR 36.763 

-
UL scheduling for FDD-HD: Use of UE-specific TA and/or K_offset to avoid UL-DL collisions in FDD-HD

-
Signalling aspects in UE-specific TA maintenance and reporting, techniques to reduce the signalling load and determination of the UE-specific TA.


RAN2

All cellular IoT features specified up to Rel-16 are supported for IoT NTN unless problems are found.

Specify the following enhancements re-using NR_NTN_Solutions WI agreements as a baseline, according to Section 8 in TR 36.763:

-
User Plane:

-
Enhancements to ra-ResponseWindowSize, mac-ContentionResolutionTimer, HARQ RTT timer, UL HARQ RTT timer, and sr-ProhibitTimer. 

-
Enhancements to RLC t-Reordering timer. 

-
Others:

-
Provisioning of ephemeris

Specify the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements, according to Section 8 in TR 36.763:

-
Architecture:

-
Support for EPC

-
Mobility and Tracking Area:

-
Enhancements to tracking area management using the earth-fixed TA concept, considering both hard-switch and soft-switch options, where in the soft-switch option the network may broadcast more than one Tracking Area Code per PLMN.

-
Support of legacy (Rel-16) cell selection/reselection mechanisms without major enhancements. Minor adjustments to existing mobility mechanisms, such as a new parameter values, change to timing etc. can be considered to adapt functionality to NTN.

-
Support of legacy (Rel-16) Handover and RLF/reestablishment mechanisms without major enhancements. For eMTC, Rel-16 LTE CHO procedure can be considered without major enhancements. Minor adjustments to existing mobility mechanisms, such as a new parameter values, change to timing etc. can be considered to adapt functionality to NTN.

-
Others:

-
Support of discontinuous coverage without excessive UE power consumption and without excessive failures / recovery actions. Minor enhancements to the existing power saving mechanisms e.g. DRX, PSM, eDRX, relaxed monitoring, and (G)WUS can be considered, and if found needed, specified, to support discontinuous coverage;


RAN3

NB-IoT and eMTC NTN support for E-UTRAN (i.e. including S1 interface) will be specified by re-using NR NTN functionality as a baseline, e.g.

-
Support for cell identity and TA corresponding to Earth-fixed area in relevant network interfaces (taking Rel-17 NR NTN as baseline where appropriate)

-
Support for country-specific CN routing (taking Rel-17 NR NTN as baseline where appropriate)

-
Support for identification and restriction of satellite access (following Rel-17 NR NTN, and if confirmed by SA2) 

-
OAM requirements (taking Rel-17 NR NTN as baseline where appropriate).

Where needed, adjustments will be considered for IoT NTN specific alignments in line with functionality defined in other WGs.


Work Plan
As there is only one meeting left for this WI in Release 17, the technical discussion should be finalized. The updated Work Plan for February 2022 is shown below for information.

February 2022

RAN2#117 (0.5 TU)

Check the LS from other WGs
Finalization of the RAN2 discussion and the baseline CRs

RAN3#115 (Late Basket)

Check the LS from other WGs
Finalization of the RAN3 discussion and the baseline CRs
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