3GPP TSG-RAN WG3 #114bis-e 




                                                    R3-220982
17-26 Jan 2022
Online     

Agenda item:
30.1
Source: 
ZTE, Samsung, Eutelsat
Title: 
Discussion on NB-IoT and eMTC Support for NTN

Document for:
Discussion
Introduction

According to the RAN3 time plan, the WID on NB-IoT/eMTC support for NTN should be discussed in RAN3#114bis and RAN3#115. In this contribution, we will provide some considerations on NB-IoT/eMTC support for NTN based on the updated WID[1].
Discussion
In the WID on NB-IoT/eMTC support for NTN, the core part objective of RAN3 is shown as below.
	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 in line with functionality defined in other WGs.


In the on-going NR NTN WI, some agreements have been reached and most of them could be reused for this WI, including the cell identity and TA aspects, country-specific routing, access identification and restriction as well as the OAM requirements.

Observation: Most of the agreements in NR NTN WI can be reused in IoT over NTN WI.
Cell Identity and TA aspects

For the cell identity and TA, some agreements for NR NTN have been reached.

	NG-RAN identities are used for NTN, e.g.:

- AMF Name

- NR Cell Global Identifier (NCGI)

- gNB Identifier (gNB ID)

- Global gNB ID

- Tracking Area identity (TAI)

- Single Network Slice Selection Assistance information (S-NSSAI)

Tracking Area is coupled with geographical area

A Cell ID provided to the 5GC within the User Location Information corresponds to a fixed geographical area.

WA: RAN3 strives for minimizing 5GC/NGAP impact for NTN.

Current assumption is that this issue only applies for Xn.

Solutions should not result in periodic configuration update on Xn; one way to achieve this is to provide a “super set” of served cell information and to associate cell information with a “validity time window”. Another way would be to rely on OAM.

Mapped CGIs are used in ULI, AoI, Paging Optimization, PWS.

UE Location at least at TN cell granularity is required for CGI mapping. Details of acquisition of the information by the RAN are treated in RAN2, and RAN3 can continue to provide issues / requirements via LS traffic. 

NTN impacts from CGI mapping to F1 are out of scope in rel-17.

Mapping details (including mapped cell configuration, and mapping of UE location to mapped cell) are a matter of implementation / configuration.

Apart from RAN Paging, RRC_INACTIVE is kept unspecified from a RAN3 perspective, i.e. no further RRC_INACTIVE related specification text is added, neither on stage 2 nor stage 3 level.

NG-RAN is responsible for constructing the mapped cell ID based on the UE location info received from the UE. The mapping may be pre-configured (e.g., up to operator’s policy) or up to implementation. 

No need to reply to the RAN2 LS (R3-214698), RAN2 status is consistent with existing RAN3 assumptions. 

It is unnecessary for the geographic area represented by the CGI at initial access to be comparable to a TN cell coverage area (based on SA2 input). 

In NTN the legacy location reporting procedure over NGAP is reused. Enhancements to the location reporting procedure over NGAP are not needed.


Similarly, the E-UTRAN identifiers could be reused for IoT over NTN, including MME name, ECGI, eNB ID, Global eNB ID and TAI, the Tracking Area could be coupled with geographical area, and the Cell ID provided to MME within the User Location Information could also corresponds to a fixed geographical area.

Proposal 1: Taking the NR NTN as baseline, for IoT over NTN, the E-UTRAN identifiers could be reused, the Tracking Area could be coupled with geographical area, and the cell ID provided to MME within the User Location Information could also corresponds to a fixed geographical area.
Country-specific Routing
For the country-specific routing, although this topic is still under discussion in NR NTN, the identified scenario could be regarded as the baseline. 

	RAN2 is expected to be responsible for how the NG-RAN acquires location (from the UE or otherwise); RAN3 will keep providing feedback or

requirements as needed.

The gNB is expected to know when the UE moves across the country border, in case the serving NTN cell serves part (or all) of more than 1 country”, liaise RAN2 for feedback.

WA: introduce RAN UE NGAP ID in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE, which enables the target gNB to know the handover is related to an existing UE.

The UE location information reported from the UE (as specified by RAN2) is accurate enough for AMF (re-)selection. 


Considering the IoT over NTN WI, in [2], SA2 has specified the case that an eNB located earth station might be required to route the UE’s connection to the MME from one country to another country. The NB-IoT or LTE-M UE could move across the country border, and the eNB should trigger an inter-MME S1 handover for the UE to select the appropriate MME. While, as defined in TS36.331, the handover is not supported for NB-IoT. Therefore, the inter-MME S1 handover should apply only to the LTE-M UE.

	In particular, the following features are not supported in NB-IoT and corresponding procedures and messages do not apply to the UE in NB-IoT:
- Connected mode mobility (Handover and measurement reporting);
- Inter-RAT cell reselection or inter-RAT mobility in connected mode;
- RRC_INACTIVE;
- CSG;
- Relay Node (RN);
...


And the details of the procedure and the impact over the interfaces could be pending the progress of the NR NTN WI.

In addition, the UE Context Reference at Source IE has been introduced to help the target gNB to identify an existing UE in the case of Country-specific Routing in NR NTN WI. Therefore, we should introduce a similar IE over S1 for this case. In current TS 36.413, the UE Context Reference at Source IE is used for inter-system handover from gNB with direct forwarding, and it could be not appropriate to extend or reuse the same IE. And a new IE with eNB UE S1AP ID could be introduced over S1.
Proposal 2: Taking the NR NTN as baseline, the scenario of country-specific routing should be supported for IoT over NTN.
Cell Access Identification and Restriction
For the access identification and restriction, the NTN RAT identification and restrictions have been introduced over NG and Xn. In [3], SA2 has already defined the NB-IoT/eMTC satellite RAT type, including NB-IoT(LEO), NB-IoT(MEO), NB-IoT(GEO), NB-IoT(OTHERSAT), LTE-M(LEO), LTE-M(MEO), LTE-M(GEO) and LTE-M(OTHERSAT). Therefore, the similar RAT identification and restrictions should also be introduced over S1 and X2.
Proposal 3: The cell access identification and restriction including NB-IoT(LEO), NB-IoT(MEO), NB-IoT(GEO), NB-IoT(OTHERSAT), LTE-M(LEO), LTE-M(MEO), LTE-M(GEO) and LTE-M(OTHERSAT) should be supported for IoT over NTN.
OAM Requirements
For the OAM requirements, in NR NTN WI, the Ephemeris information, Ephemeris format, explicit epoch time and the location of NTN-GWs have been introduced. In RAN1#107-e[4], the following agreements were reached.

	Confirm the working assumption made at RAN1#106-bis-e on serving satellite ephemeris bit allocations for LEO/MEO/GEO based non-terrestrial access network:

Support serving satellite ephemeris format bit allocations for LEO/MEO/GEO based non-terrestrial access network:

Position and velocity state vector ephemeris format is 17 bytes payload. 

The field size for position (m) is 78 bits

Position range is driven by GEO : +/- 42 200 km

The quantization step is 1.3m for position

The field size for velocity (m/s) is 54 bits

Velocity range is driven by LEO@600 km: +/- 8000 m/s

The quantization step is 0.06 m/s for Velocity

Orbital parameter ephemeris format 18 byte payload

Semi-major axis α (m) is 33 bits

Range: [6500, 43000]km

Eccentricity e is 19 bits

Range: ≤ 0.015

Argument of periapsis ω (rad) is 24 bits

Range: [0, 2π]

Longitude of ascending node (Ω rad) is 21 bits

Range: [0, 2π]

Inclination i (rad) is 20 bits

Range: [- π/2 , + π/2]

Mean anomaly M (rad) at epoch time to is 24 bits

Range: [0, 2π]
There were NR NTN agreements on Epoch time made on the last day of the meetng Nov-19. The NR NTN agreements on Epoch time below will be re-used for IoT NTN in RRC parameters for RAN2 as part of email discussion

When explicitly provided through SIB, Epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. 
Otherwise, when indicated in SIB (other than SIB1), epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is implicitly known as the end of the SI window during which the SI message is transmitted.

When provided through dedicated signaling, epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number.

The further NR NTN agreement  Epoch time  should be directly reusable for eMTC and NB-IoT according to the WID. This will be handled in the editorial work on the  technical specifications in Post email RAN1#107-e discussion.


And the above serving satellite Ephemeris parameters could also be reused for IoT over NTN in RAN3.

Proposal 4: The serving satellite Ephemeris parameters should be also supported for IoT over NTN.
Conclusion
Observation: Most of the agreements in NR NTN WI can be reused in IoT over NTN WI.

Proposal 1: Taking the NR NTN as baseline, for IoT over NTN, the E-UTRAN identifiers could be reused, the Tracking Area could be coupled with geographical area, and the cell ID provided to MME within the User Location Information could also corresponds to a fixed geographical area.

Proposal 2: Taking the NR NTN as baseline, the scenario of country-specific routing should be supported for IoT over NTN.
Proposal 3: The cell access identification and restriction including NB-IoT(LEO), NB-IoT(MEO), NB-IoT(GEO), NB-IoT(OTHERSAT), LTE-M(LEO), LTE-M(MEO), LTE-M(GEO) and LTE-M(OTHERSAT) should be supported for IoT over NTN.
Proposal 4: The serving satellite Ephemeris parameters should be also supported for IoT over NTN.

The corresponding CRs are given in [5], [6], [7] and [8] respectively.
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