
3GPP TSG-RAN WG2 Meeting #115 E-meeting                                                    R2-2107768
Online, August 9 – 27, 2021
Source:               ZTE Corporation, Sanechips
Title:                   Other control plane aspects of IoT NTN 
Agenda item:     9.2.4.2
Document for:    Discussion and Decision
1. Introduction

In RAN#92e, the WID on NB-IoT/eMTC support for NTN has been approved [1], in which the following objectives are included:
	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


In this contribution, we will discuss some issues related to IoT NTN control plane and give possible solutions. 
2. Discussion

Issue on TN/NTN NW identification
Since the access strategy etc. are different for UEs in TN and NTN network (e.g. TA pre-compensation is needed in NTN), the UE should be able to differentiate whether the network is TN or NTN. In NR NTN, it has been agreed that a UE needs to know whether the network is a TN or NTN no later than SIB1 reception.

Considering that the IoT UEs for TN cannot access the NTN network (e.g. as UE cannot perform the TA pre-compensation), some access strategy would be needed to restrict the IoT UEs for TN to access the NTN network. A new cellBarred -NTN- r17 can be introduced for access purpose of baring IoT UE for TN in NTN Network. However, the legacy IoT UEs (R17 earlier release) cannot decode the new IEs, the legacy cellBarred can also be used to restrict the legacy IoT UEs to access the NTN network.
Proposal 1a: A new cellBarred -NTN-r17 can be introduced for access bar purpose in NTN Network, and the legacy cellBarred IE is used to restrict the legacy IoT UEs (R17 earlier release) to access the NTN network.
Different from connection to 5GC (wherein a cell may be connected to EPC and 5GC simultaneously), a cell is either a TN cell or a NTN cell, it’s not necessary to introducing PLMN and TA code configuration specifically for NTN. E.g. the legacy plmn-IdentityList and trackingAreaCode can be reused for IoT NTN.

Proposal 1b: The legacy plmn-IdentityList and trackingAreaCode can be reused for IoT NTN.

Another purpose to identify the TN/ NTN network type as early as possible is to ensure that the NTN UEs try to (re-)select the TN cells (if it can be found) with a priority. Based on the current specification, eMTC can easily ensure that NTN UE reselects a TN cell with a priority. For NB-IoT, if TN and NTN is deployed with different carrier frequency, NB-IoT can also ensure that NTN UE reselects a TN cell with a kind of priority.
Issue on provisioning of ephemeris information
It has been agreed in RAN1 that NR NTN specifications should support delivery of ephemeris information using both ephemeris formats, i.e., state vectors and orbital elements. Considering that the payload of state vectors has 132 bits, and the payload of orbital elements has 141 bits [2], the total payload is less than the maximum SI message size of eMTC (e.g. 936 bits) and NB-IoT (e.g.680 bits), it is feasible for NB-IoT/eMTC to support delivery of ephemeris information using both ephemeris formats in a SI, i.e., state vectors and orbital elements.

Considering that ephemeris information is only used in NTN, a new SI should be used to deliver the ephemeris information.  
Proposal 2: IoT NTN specifications should support delivery of ephemeris information using both ephemeris formats (i.e., state vectors and orbital elements) in a new SIB.
Issue on efficient SI acquisition
In the IoT NTN TR [3], it is described that “For some IoT UEs, it is expected that System Information (SI) enhancements, based on same SI provided in multiple cells, can bring power consumption benefits”. 

For the ephemeris information, we assume it may be highly possible that multiple cells are mapped to a same satellite (e.g. cell per satellite beam) and the ephemeris information is same for the multiple cells. Thus area based SI acquisition can be used to increase SI acquisition efficiency.

Observation 1: In the case that multiple cells are mapped to a same satellite, area based SI acquisition can avoid UE re-acquire the SIB for ephemeris information provision in the same satellite coverage and bring some benefits for UE power saving and signaling efficiency.

If area based SI acquisition is supported, whether it can be used for other SI acquisition except the ephemeris information provision SI can be based on eNB implementation. 

Proposal 3: Area based SI acquisition is supported for IoT NTN.
3. Conclusions

In this contribution, we make the following observations and proposals:

Observation 1: In the case that multiple cells are mapped to a same satellite, area based SI acquisition can avoid UE re-acquire the SIB for ephemeris information provision in the same satellite coverage and bring some benefits for UE power saving and signaling efficiency.
Proposal 1a: A new cellBarred -NTN-r17 can be introduced for access bar purpose in NTN Network, and the legacy cellBarred IE is used to restrict the legacy IoT UEs (R17 earlier release) to access the NTN network.
Proposal 1b: The legacy plmn-IdentityList and trackingAreaCode can be reused for IoT NTN.

Proposal 2: IoT NTN specifications should support delivery of ephemeris information using both ephemeris formats (i.e., state vectors and orbital elements) in a new SIB.
Proposal 3: Area based SI acquisition is supported for IoT NTN.
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