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1   Introduction
In this contribution, we analyse one issue for the current eMTC Paging Mechanism, and propose the corresponding solution.
2   Discussion

In Rel-13, an Extended UE Identity Index Value IE was introduced in the S1AP: PAGING message, for eMTC UE in [3], it was defined as 14bits long, and corresponds to the UE_ID used to determine the Paging Narrowband as specified in TS 36.304:

	-
UE_ID:
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.


As the S1AP PAGING message is generated by the MME, hence the MME needs to know whether the UE is a eMTC (Cat-M1 UE and LTE normal UE supporting MTC traffic) UE which using IMSI mode 16384 to calculate PO and PF, to decide whether to include the Extended UE Identity Index Value IE in PAGING message or not.

Observation 1: MME needs to distinguish whether the UE is an eMTC UE which using IMSI mode 16384 or not, to decide whether to include the Extended UE Identity Index Value IE in PAGING message.

In Rel-12, the UE Radio Capability for Paging IE was introduced in [2], it is a new paging specific capability information for the low complexity MTC UE, which is provided by the eNB to the MME via S1AP: UE CAPABILITY INFO INDICATION message and included in S1AP:PAGING message by the MME. 

The UE Radio Capability for Paging IE was designed as an OCTET STRING, it includes the UERadioPagingInformation message as defined in 10.2.2 of TS 36.331which only include an indication of UE Category 0. Hence in Rel-12 the MME is able to distinguish whether the UE is a MTC UE or not based on the presence of the S1AP UE Radio Capability for Paging IE.
In Rel-13, there are three items added in the same RRC message, include:

	· UE supported frequency bands

· UE Category DL M1

· CE mode A

· CE mode B


As the Cat0 UE is not an eMTC UE, and UE supported frequency bands applies to both eMTC and other UEs. The MME is not able to distinguish whether the UE is an eMTC UE based on the presence of the S1AP UE Radio Capability for Paging IE.

On the other hand, based on the TS23.401, TS23.272, the MME is also not able to know that from the information stored in HSS/MME side and the specified Subscription-Data. 
Observation 2: based on current specification, MME is not able to distinguish whether the UE is an eMTC UE which using IMSI mode 16384 or not, neither from eNB via S1 interface, nor from HSS via UE profile.

In order to help the MME to get the information of whether the UE is an eMTC UE which using IMSI mode 16384 or not, to further decide whether to include the Extended UE Identity Index Value IE in PAGING message or not, it is proposed to add the UE an explicit S1AP IE in the S1AP: UE CAPABILITY INFO INDICATION message to inform MME that the UE is an eMTC UE which using IMSI mode 16384.
Proposal: add an explicit S1AP IE in the S1AP: UE CAPABILITY INFO INDICATION message to inform MME that the UE is an eMTC UE which using IMSI mode 16384 for PO and PF calculation.

The corresponding CRs are provided in [5] and [6].
	9.1.10
UE CAPABILITY INFO INDICATION

This message is sent by the eNB to provide UE Radio Capability information to the MME.
Direction: eNB ( MME
IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality
Message Type

M

9.2.1.1

YES

ignore

MME UE S1AP ID
M
9.2.3.3

YES

reject

eNB UE S1AP ID
M

9.2.3.4

YES

reject

UE Radio Capability

M

9.2.1.27

YES

ignore

UE Radio Capability for Paging

O

9.2.1.98

YES

ignore

UE Type
O

9.2.1.xxx

YES

reject
9.2.1.xxx
UE Type
This IE provides information on the UE Type.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

UE Type
M

ENUMERATED (using IMSI mode 16384, ...)
-

-




3   Conclusion and Proposal
In this contribution, we analysed the current eMTC Paging Mechanism, and get the observations that as the MME is not able to know whether the UE is an eMTC  UE which using IMSI mode 16384, hence the MME is not able to decide whether to include the Extended UE Identity Index Value IE in PAGING message or not.
To solve the identified issue, it is proposed to:
Proposal: add an explicit S1AP IE in the S1AP: UE CAPABILITY INFO INDICATION message to inform MME that the UE is an eMTC UE which using IMSI mode 16384 for PO and PF calculation.

It is also proposed to agree the corresponding CRs in [5] and [6].

4   Reference

[1] TS36.413
[2] R3-142111 Paging enhancements for Low Complexity UE, Ericsson

[3] R3-160571 Introduction of new UE Identity in the paging message, Qualcomm Incorporated
[4] TS36.304

[5] R3-170451 Rel-13 S1AP CR, Indication on UE monitoring IMSI mode 16384 for Paging, Huawei
[6] R3-170452 Rel-14 S1AP CR, Indication on UE monitoring IMSI mode 16384 for Paging, Huawei
3GPP


