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1. Introduction
Inter RAT mobility support from E-UTRAN TN to NR-NTN WID [1] was approved in RAN plenary #103.

This contribution discusses how E-UTRAN TN to NR-NTN should be supported.
2. Discussion  
2.1 WI scope

The WID [1] aims support of inter-RAT cell reselection from E-UTRA TN to NR NTN. 

In the previous meeting, the following was agreed:

Agreement:

1. For idle mode mobility from LTE to NR NTN, at least normal LTE UE are in scope. Can come back in the next meeting to check if also eMTC UE and NB-IoT UEs could also be considered in scope

Working Assumption:

2. We don’t introduce multiple SMTCs in LTE
If we introduce SIB signalling to LTE for regular LTE UEs, then eMTC support comes for free because eMTC re-uses LTE SIB. Hence, there is no reason to restrict eMTC UEs from using the inter-RAT NR NTN information. 

Proposal 1: No restriction on eMTC to use signalling introduced for LTE TN to NR NTN inter-RAT cell reselection.

Currently NB-IoT does not support any inter-RAT cell reselection (not to LTE, NR, or any other RAT) and does not support absolute priority based cell reselection (intra-frequency and intra-frequency cell reselection are based on cell ranking only). The reason for this is because NB-IoT devices are intended to be low complexity, and therefore support of additional RATs does not make sense for those devices. It is very unlikely that a TN NB-IoT device will support NR NTN, therefore there is no justification to add support for inter-RAT cell reselection for this particular case. 

Proposal 2: NB-IoT TN to NR NTN inter-RAT cell reselection is not supported in R19.
2.2 E-UTRA RRC spec impact
UE needs to obtain the NR NTN neighbour cell list (NCL) to perform the inter-RAT cell reselection. Thus, from RRC point of view, NR NTN neighbour cell list needs to be broadcasted by an E-UTRA SIB.
The following parameters in SIB19 of 38.331 need to be signalled for the support of LTE to NR NTN cell reselection.

NTN-NeighCellConfigList-r17 ::= SEQUENCE (SIZE(1..maxCellNTN-r17))  OF NTN-NeighCellConfig-r17
NTN-NeighCellConfig-r17 ::=              SEQUENCE {

    ntn-Config-r17

NTN-Config-r17
OPTIONAL,       -- Need R

    carrierFreq-r17
ARFCN-ValueNR
OPTIONAL,       -- Need R

    physCellId-r17

PhysCellId

OPTIONAL        -- Need R

}
There are 2 ways for the NR NTN NCL signalling;
1) Extension of the existing inter-RAT cell re-selection SIB, SIB24 to include the carrier frequency information of the NR NTN cells and existing satellite assistance information SIB, SIB33 to include NR NTN ephemeris, epoc time and other NTN specific parameters; or
2) Introducing a brand-new SIB, which includes all the information included in SIB19 of 38.331.

Option 1) has a slight impact to the existing E-UTRA NTN operation (e.g. T318 handling due to the fact that SIB33 has extra information) while option 2) can specify a UE behavour specific to the NR NTN mobility without impacting any legacy features.

We propose;
Proposal 3: 
RAN2 discuss whether existing SIBs (SIB24, SIB33) are extended to include NR NTN-NeighCellConfigList or whether to introduce a new SIB including NR NTN-NeighCellConfigList for the support of inter-RAT from E-UTRA TN to NR NTN cell reselection.
2.3 E-UTRA idle mode spec impact
[2] is the Rel-18 CR to 3GPP TS38.304. The CR doesn’t include any UE requirement with regard to the NR TN to NR NTN cell reselection. New Rel-18 behaviour in this CR is limited to triggering of measurements based on the NTN serving cell moving reference location, and broadcast of TN coverage area in an NTN cell. 

In addition, the Rel-18 CR to 38.331 [3] clarified which of the SIB19 IEs can be transmitted in a TN (NR) cell (that is, only the NTN-NeighCellConfigList). No specific idle mode UE requirement or behaviour was specified, and it’s up to UE implementation how to utilize the information to support the NR TN to NR NTN cell reselection.
We think same should apply for the E-UTRA TN to NR NTN cell reselection.
Thus we propose;
Proposal 4: 
RAN2 confirm that no change is required for TS36.304 for the support of inter-RAT from E-UTRA to NR NTN cell reselection.
Conclusion
In this contribution, the following conclusions were made:
Proposal 1: No restriction on eMTC to use signalling introduced for LTE TN to NR NTN inter-RAT cell reselection.

Proposal 2: NB-IoT TN to NR NTN inter-RAT cell reselection is not supported in R19.
Proposal 3: 
RAN2 discuss whether existing SIBs (SIB24, SIB33) are extended to include NR NTN-NeighCellConfigList or whether to introduce a new SIB including NR NTN-NeighCellConfigList  for the support of inter-RAT from E-UTRA TN to NR NTN cell reselection.

Proposal 4: 
RAN2 confirm that no change is required for TS36.304 for the support of inter-RAT from E-UTRA to NR NTN cell reselection.
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