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1	Introduction
[bookmark: _Hlk495594549]In the previous meeting, RAN3 has endorsed a BL CR to introduce CP/UP aspects of CIoT when connected to 5GC [1]. Currently, only the general Coverage Enhancement (CE) restriction with CE for paging was supported in NGAP messages. In this paper, we discuss the remaining CP/UP features that need to be added, namely the Pending data indication and the UE subscription-based differentiation.
R3-193355 Support of Enhanced Coverage restriction in NGAP for LTE-M UEs (Ericsson) CR0153r2, TS 38.413 v15.4.0, Rel-16, Cat. B For common Endorsed as BL CR

R3-194303 (TP for Support of Enhanced Coverage restriction in NGAP for LTE-M UEs BL CR for TS 38.413): Removal of CE modeB restriction (Ericsson) For common TP for BL CR Agreed

2 [bookmark: _Hlk7684823]Discussion
2.1 Pending Data Indication

In LTE, the Pending Data Indication helps avoid an early return to idle (triggered by the eNB) and is provided to the eNB by the MME to indicate that some signaling or data is pending in the network for the UE. This IE is present in the following S1AP messages: INITIAL CONTEXT SETUP REQUEST, HANDOVER REQUEST, PATH SWITCH REQUEST ACKNOWLEDGE and DOWNLINK NAS TRANSPORT. The IE should thus be introduced in their equivalent NGAP messages.
However, when looking at SA2 TS 23.501, we remark that this IE has not been yet defined. RAN3 can assume that this IE will be introduced soon to the stage 2 specification by SA2, so that we can include it in the NGAP procedures. Thus, coordination between SA2 and RAN3 is needed for this meeting. 
[bookmark: _Hlk19531653]RAN3 to introduce the Pending Data Indication IE in the following NGAP messages: INITIAL CONTEXT SETUP REQUEST, HANDOVER REQUEST, PATH SWITCH REQUEST ACKNOWLEDGE and DOWNLINK NAS TRANSPORT – pending to SA2 progress in this meeting.
Besides, we can remark that SA2 has agreed to add a pending data indication information from CN to RAN ahead of UE coming back to network (RRC Suspend). This can be read in 23.502 v16.1.1 clause 4.2.3.3 (NW Triggered Service Request) step 3b, which denotes:
“…
If the UE is in CM-IDLE with Suspend, and the AMF determines that the UE is not reachable for paging, the AMF may send a N2 Notification informing the NG-RAN about pending DL data.”
It can be useful to clarify that this notification should only be sent once from the AMF to the ng-eNB that holds the UE context during a power saving cycle (e.g., eDRX or MICO). For any subsequent event (DL data or DL NAS signaling including DL SMS) during the cycle, the AMF shall thus avoid sending subsequent Pending DL indication, since it would be considered redundant. From our understanding, with the Pending DL notification, the total signaling can be reduced since otherwise the NG-RAN would have to signal a request to AMF for every MO transmission to check if there are any Pending DL data/signalling before RRC that could be early released.  
From RAN3 specification point of view, this indication can be defined as a new N2 notification, from CN to RAN, or introduced, similarly to the Pending Data Indication IE, in existing NGAP messages. Since the Pending-DL-flag should be in RAN UE Context (in RRC Suspended mode), it would make sense to add the IE in the NGAP UE CONTEXT MODIFICATION REQUEST. Again, this is pending on SA2’s defining the pending data indication in 23.501.
RAN3 to agree to introduce a notification when UE is in suspended mode from AMF to RAN, immediately when data/signaling arrives from CN. This can be defined either as a new NGAP procedure or as adding the Pending Data Indication IE in the NGAP UE CONTEXT MODIFICATION REQUEST. – the latter is pending to SA2 progress in this meeting.

2.2 UE Subscription-based Differentiation

The UE subscription-based differentiation feature was briefly discussed in last meeting. It was noted that the proper reference to SA2 specification was missing from the provided TP in [2]. After a review of the TSs, we can remark that the “UE subscription based differentiation” is part of the “UE differentiation Information” described in 23.501 clause 5.4.6.2.
"UE Differentiation Information" including the Expected UE Behaviour parameters excluding the Expected UE moving trajectory (see clause 4.15.6.3 of TS 23.502 [3]) to support Uu operation optimisation for NB-IoT UE differentiation if the RAT type is NB-IoT.
Introduce the UE differentiation Information IE in the following NGAP messages: INITIAL CONTEXT SETUP REQUEST, HANDOVER REQUEST, PATH SWITCH REQUEST ACKNOWLEDGE and DOWNLINK NAS TRANSPORT

In addition, we note that in EPS, the IE is also passed at X2 handover; it should be FFS whether this indication should be included over Xn or not. We think it should not be necessary.
We provide in [3] the TP for the BL CR of common UP/CP aspects of CIoT to capture the above proposals in NGAP specification.
3 Conclusion
In the previous section we discussed what are the common UP/CP aspects of LTE-M and NB-IoT to be introduced in NGAP specifications. We propose the following: 
1. RAN3 to introduce the Pending Data Indication IE in the following NGAP messages: INITIAL CONTEXT SETUP REQUEST, HANDOVER REQUEST, PATH SWITCH REQUEST ACKNOWLEDGE and DOWNLINK NAS TRANSPORT – pending to SA2 progress in this meeting.
1. RAN3 to agree to introduce a notification when UE is in suspended mode from AMF to RAN, immediately when data/signaling arrives from CN. This can be defined either as a new NGAP procedure or as adding the Pending Data Indication IE in the NGAP UE CONTEXT MODIFICATION REQUEST. – the latter is pending to SA2 progress in this meeting.
1. Introduce the UE differentiation Information IE in the following NGAP messages: INITIAL CONTEXT SETUP REQUEST, HANDOVER REQUEST, PATH SWITCH REQUEST ACKNOWLEDGE and DOWNLINK NAS TRANSPORT

We provide in [3] the TP for BL CR to capture these changes in NGAP specification.
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