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1 Background
RAN4 discussed CRS muting in MTC [1-3], and RAN4 agreed that it would be beneficial for the BL/CE and NB-IoT UE to be pre-provisioned with EARFCN, and the Geographical Area where the EARFCN is applicable, for initial cell search [4]:
RAN4 agreed that it is beneficial for Release 15 MTC and Release 15 NB-IOT UE to have EARFCN pre-provisioning when the UE is required to perform initial cell search for MTC carrier or NB-IOT carrier. RAN4 identified following information to be included in pre-provisioning. 
· EARFCN

· Geographical area where the EARFCN pre-provisioning configuration is applicable

RAN4 asks RAN2 and CT1 to capture the support of EARFCN pre-provisioning for Release 15 MTC and NB-IOT UE [4]. In this contribution the RAN2 impact is evaluated further. 
2 Background
Initial cell search

During the initial cell search, the UE scans all the supported bands and frequencies to find a suitable cell. This initial cell search is performed during the Initial Cell Selection when the UE does not have stored information for the cell selection, as specified in section 5.2.3.1 in 36.304 (cell selection):
The UE shall use one of the following two cell selection procedures:

a)
Initial Cell Selection


This procedure requires no prior knowledge of which RF channels are E-UTRA or NB-IoT carriers. The UE shall scan all RF channels in the E-UTRA bands according to its capabilities to find a suitable cell. On each carrier frequency, the UE need only search for the strongest cell. Once a suitable cell is found this cell shall be selected.

b)
Stored Information Cell Selection


This procedure requires stored information of carrier frequencies and optionally also information on cell parameters, from previously received measurement control information elements or from previously detected cells. Once the UE has found a suitable cell the UE shall select it. If no suitable cell is found the Initial Cell Selection procedure shall be started.

CRS muting

Inter-cell interference is reduced, when the CRS is not transmitted over the full bandwidth (frequency domain CRS muting) for BL UEs that do not rely on CRS outside its narrowband [5]. In case of CRS muting, i.e. the CRS is not transmitted over the whole bandwidth, but only over 6 or 24 PRBs around the centre frequency [6, 7].
In case the cell uses CRS muting a bandwidth limited UE may experience problems to find/detect the CRS. 
3 Discussion
During the initial cell search, both with and without CRS muting, it may be beneficial for the UE to know the frequency where to find a suitable cell, i.e. where to detect the CRS. In case the UE knows the EARFCN, i.e. centre frequency where to look for the CRS, then the UE can more easily measure and detect a suitable cell on that frequency, and thereby save power and time.
The operator may pre-provision the UE with an EARFCN (or list of EARFCNs) that the UE can use to find a suitable cell during the initial cell search. The operator then also indicates in which Geographical Area the EARFCN is valid. In case the UE has EARFCNs pre-provisioned, the UE may use this information during initial cell search to find a suitable cell more quickly. 
In our view the use of the EARFCN can be left to UE implementation, except that the UE shall only use the EARFCN when the Geographical Area is valid. In our view the UE may use the pre-provisioned EARFCN also when the UE has stored information: 
Proposal 1: It is up to the UE implementation how to use the EARFCN, when the Geographical Area is valid.

In our understanding CT1 may decide to add a Managed Object (MO) to TS 24.368 “Non-Access Stratum (NAS) configuration Management Object (MO)” to enable pre-provisioning of EARFCN via OAM. 
In our view RAN2 only needs to clarify that the UE that is pre-provisioned with EARFCN may use the EARFCN during cell selection, when the Geographical Area is valid:
Proposal 2: Clarify in 36.304 that a bandwidth limited UE, i.e. BL UE and NB-IoT UE, may use pre-provisioned EARFCN when the Geographical Area is valid during cell selection procedure.
CR to 36.304 is provided for discussion and agreement [8]. 
4 Summary

RAN2 is kindly asked to discuss EARFCN provisioning for initial cell search for BL/CE and NB-IoT UE: 

Proposal 1: It is up to the UE implementation how to use the EARFCN, when the Geographical Area is valid.

Proposal 2: Clarify in 36.304 that a bandwidth limited UE, i.e. BL UE and NB-IoT UE, may use pre-provisioned EARFCN when the Geographical Area is valid during cell selection procedure.
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