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1 Introduction
Different sets of RRM requirements for eMTC are defined in RRC connected state under CE Mode A and CE Mode B operations. 
In this contribution we further analyse the impact on UE behaviour of the mismatch between the configured CE mode and the actual signal quality at the UE.

2 Summary of RAN2 Agreements related to NPRACH
In the following sections RAN2 agreements related to the enhancement of NPRACH under Rel-14 WI on NB-IoT are reproduced from RAN2 chairman’s reports. Only agreements pertaining to RAN4 requirements are provided below:
Agreements in RAN2#95:
· Support the transmission of NPRACH on a non-anchor carrier in the case of initial access from RRC_IDLE and in the case of RRC connection re-establishment procedure.

· Support the transmission of NPRACH on a non-anchor carrier in the case of PDCCH order and in the case of UL transmission during RRC_CONNECTED requiring random access procedure.

Agreements in RAN2#95bis:

· Anchor carrier RSRP should be used for NPRACH selection.

· Anchor carrier and non-anchor carrier(s) should be used for carrier selection in case of RRC_IDLE and RRC_CONNECTED.

· UE should determine its coverage enhancement level and select NPRACH resource in available NPRACH resources for that coverage level in case of RRC_IDLE.
· NPRACH resource selection in CONNECTED is that same as in IDLE except for PDCCH order. 

Agreements in RAN2#96:

· UE selects NPRACH resource (including selection of carrier) based on random draw.

· Use different carrier selection probability for anchor and non-anchor carriers. Detail signalling is FFS.

3 Analysis of RAN2 Agreements and RAN4 Requirements
NPRACH transmissions to anchor and non-anchor carriers:

RAN2 agreements in RAN2#95 imply that in Rel-14 the NB-IoT UE shall be capable of also performing random access transmission to a non-anchor carrier. In Rel-13, the UE category NB1 supports random access transmission to only an anchor carrier. Therefore in Rel-14 RAN4 needs to specify the requirements for NPRACH transmission to the anchor as well as to the non-anchor carrier. These requirements should be applicable for the UE in RRC idle as well as in RRC connected state.
· Proposal # 1: Specify requirements for NPRACH transmission to the anchor as well as to the non-anchor carrier in Rel-14.
Contention based NPRACH transmissions to anchor carrier and non-anchor carrier:
Another RAN2 agreement in RAN2#95 implies that in Rel-14 the NB-IoT UE can be requested to perform random access transmission to a non-anchor carrier by means of PDCCH order in RRC connected state. It is important to note that the UE will still perform contention based random access to the non-anchor carrier i.e. the UE will randomly select the PRACH resources as agreed in RAN2#96. Currently in Rel-13 (section 6.6.2) the requirements are defined for the contention based NPRACH transmission to the anchor carrier. These existing requirements can also be defined or made applicable for the contention based NPRACH transmission to the non-anchor carrier. 
· Proposal # 2: Specify contention based requirements for NPRACH transmission to the non-anchor as well as to the non-anchor carrier in Rel-14.

· Proposal # 3: The existing contention based requirements in section 6.6.2 for NPRACH transmission to the anchor are also applicable for NPRACH transmission to the non-anchor the non-anchor carrier in Rel-14.

Contention based NPRACH transmissions to anchor carrier and non-anchor carrier:
Another RAN2 agreement in RAN2#95bis implies that in Rel-14 the RSRP measured on the anchor carrier should be used for NPRACH. This means the UE will reuse the same NRSRP measurement (i.e. measured on anchor carrier) also for performing random access to the non-anchor carrier. The NRSRP measurement result is used by the UE for determining one of the coverage enhancement (CE) levels and based on that the UE selects the NPRACH resource for performing random access. The selected CE level will therefore depend on the NRSRP accuracy. The NRSRP measurement done on anchor carrier and used for CE level selection on non-anchor carrier will lead to NRSRP accuracy corresponding to inter-frequency measurement. This is because different amounts of RF impairments are experienced at the UE wrt anchor and non-anchor. It is therefore more appropriate that the CE level is determined based on NRSRP intra-frequency measurement for NPRACH transmission to the anchor carrier and on the NRSRP inter-frequency measurement for NPRACH transmission to the non-anchor carrier.
· Proposal # 4: The coverage enhancement level is determined based on NRSRP intra-frequency measurement for NPRACH transmission to the anchor carrier or based on the NRSRP inter-frequency measurement for NPRACH transmission to the non-anchor carrier.
4 Conclusion
In Rel-14 NB-IoT, the NPRACH transmission takes place on both anchor carrier and non-anchor carrier. Therefore RAN4 has to define the requirements for both cases. Based on the analysis provided in this paper the following are proposed:
· Proposal # 1: Specify requirements for NPRACH transmission to the anchor as well as to the non-anchor carrier in Rel-14.

· Proposal # 2: Specify contention based requirements for NPRACH transmission to the non-anchor as well as to the non-anchor carrier in Rel-14.

· Proposal # 3: The existing contention based requirements in section 6.6.2 for NPRACH transmission to the anchor are also applicable for NPRACH transmission to the non-anchor the non-anchor carrier in Rel-14.

· Proposal # 4: The coverage enhancement level is determined based on NRSRP intra-frequency measurement for NPRACH transmission to the anchor carrier or based on the NRSRP inter-frequency measurement for NPRACH transmission to the non-anchor carrier.

The corresponding Rel-14 CR based on the above stated proposals is provided in [1].
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