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1   Introduction
In RAN3#103bis meeting, the guidance about how to implement the CRs for these two WIs is:

CRs for MTC and NB-IoT Enhancements for LTE WIs:

Common part: one CR with two WI codes

Individual part: separate CR with corresponding WI code
There are many aspects introduced in NB-IoT related WIs since release 13, some of them are introduced for NB-IoT only, including:

(1) NB-IoT RAT Type

(2) RRC Establishment Cause: mo-ExceptionData

(3) RRC Containers updates

(4) NB-IoT Paging and eDRX
(5) inter UE QoS related procedure

(6) eNB CP relocation procedure

In this contribution, we discuss the NB-IoT Paging and eDRX aspects, analyses the corresponding RAN3 impacts on how to support them when connecting to 5GC.

Note: (1), (2), (3), (5) and (6) will be addressed in other papers.

2   Discussion
2.1   NB-IoT Default Paging DRX
In order to assist the CN to set paging timeout timer correctly, RAN node need to provide Default Paging DRX to CN during interface setup and update procedures. In NGAP, the Default Paging DRX is provided from RAN to CN in the NGAP SETUP REQUEST and RAN CONFIGURATION UPDATE messages, with the values ENUMERATED (32, 64, 128, 256, …).

In Rel-13, in S1AP, the NB-IoT Default Paging DRX was introduced with the values ENUMERATED (128, 256, 512, 1024, …), it is therefore also needed to introduce such parameter in NGAP.

Proposal 1: Introduce NB-IoT Default Paging DRX defined as ENUMERATED (128, 256, 512, 1024, …) in the NGAP SETUP REQUEST and RAN CONFIGURATION UPDATE messages.
2.2   NB-IoT UE Identity Index value

According to TS36.304, in case UE supports E-UTRA connecting to 5GC, if P-RNTI is monitored on PDCCH, 5G-S-TMSI mod 1024 will be used as the UE_ID, but if P-RNTI is monitored on NPDCCH and MPDCCH, the UE_ID used for PO calculation is still the same as before, i.e. IMSI mod 4096, and IMSI mod 16384, herein it is needed to carry the IMSI mod 4096 and IMSI mod 16384 in NGAP: PAGING message.

	-
UE_ID:

If the UE supports E-UTRA connected to 5GC and NAS indicated to use 5GC for the selected cell:

5G-S-TMSI mod 1024, if P-RNTI is monitored on PDCCH.

else

IMSI mod 1024, if P-RNTI is monitored on PDCCH.

IMSI mod 4096, if P-RNTI is monitored on NPDCCH.

IMSI mod 16384, if P-RNTI is monitored on MPDCCH or if P-RNTI is monitored on NPDCCH and the UE supports paging on a non-anchor carrier, and if paging configuration for non-anchor carrier is provided in system information.


Considering the CR split, it is needed to carry the NB-IoT UE Identity Index value i.e. IMSI mod 4096 (Bit String size 12) in the NB-IoT only CR. Although IMSI mod 16384 is used in non-anchor paging for NB-IoT UE, as it also used by MTC UEs, it is needed to carry the Extended UE Identity Index Value i.e. IMSI mod 16384 (Bit String size 14) in the CR with NB and MTC two WI codes.

Proposal 2: introduce the NB-IoT UE Identity Index value defined as Bit String size 12 in NGAP: PAGING message.
Proposal 3: Introduce the Extended UE Identity Index defined as Bit String size 14 in the NGAP CR with NB and MTC two WI codes.
2.3   NB-IoT Paging eDRX Information

The Paging eDRX was introduced to further reduce the idle mode UE power consumption, the DRX cycle is extended up to 2.91 hours for NB-IoT. The CN will negotiate the eDRX parameters with the UE, and then during paging procedure the CN will inform RAN node about the paging eDRX cycle and paging time window. It is therefore also needed to include NB-IoT Paging eDRX Information (includes eDRX cycle, and PTW) in NGAP: PAGING message.

Proposal 4: Introduce NB-IoT Paging eDRX Information (includes eDRX cycle, and PTW) in NGAP: PAGING message.

3   Proposals
In this contribution, the NB-IoT Paging and eDRX related aspects are discussed, get the following proposals:
Proposal 1: Introduce NB-IoT Default Paging DRX defined as ENUMERATED (128, 256, 512, 1024, …) in the NGAP SETUP REQUEST and RAN CONFIGURATION UPDATE messages.
Proposal 2: introduce the NB-IoT UE Identity Index value defined as Bit String size 12 in NGAP: PAGING message.
Proposal 3: Introduce the Extended UE Identity Index Value defined as Bit String size 14 in the NGAP CR with NB and MTC two WI codes.
Proposal 4: Introduce NB-IoT Paging eDRX Information (includes eDRX cycle, and PTW) in NGAP: PAGING message.

It is also proposed to endorse the corresponding NGAP CR in [1] to capture proposal 1, 2, and 4.
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