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1 Introduction
In the last meeting a way forward on PRACH requirements for enhanced NB-IoT was approved [1]. In this paper we analyse the requirements for PRACH transmission on anchor carrier and non-anchor carrier.

2 Analysis of NPRACH Requirements
According to the RAN2 agreements related to the enhancement of NPRACH under Rel-14 WI on NB-IoT the UE shall be capable of sending NPRACH to the anchor carrier as well as on the non-anchor carrier. 

The UE is required to perform the NRSRP measured on the anchor carrier and use this for NPRACH transmission to anchor as well as to the non-anchor carrier. 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.
It was pointed out in the last meeting that the NPRACH measurement done on the anchor carrier cannot always accurately determine CE level due to differences in frequency dependent impairments [2]. However according to Stage 2 specification, TS 36.300, the anchor and non-anchor carriers in standalone operation have to be within 20 MHz. 
Table 5.5a-1: Anchor and non-anchor carrier deployment combinations [Stage 2; TS 36.300]
	
	Anchor Carrier

	
	
	In-band
	Guard-band
	Standalone

	Non-Anchor Carrier
	In-band
	Valid (Note 1)
	Valid (Note 1)
	Invalid

	
	Guard-band
	Valid (Note 1)
	Valid (Note 1)
	Invalid

	
	Standalone
	Invalid
	Invalid
	Valid (Note 2)


NOTE 1:
Both carriers associated with the same LTE cell.

NOTE 2:
Total frequency span to not exceed 20MHz and both anchor and non-anchor carriers synchronised.
Due to such a small frequency separation (20 MHz) the impact of frequency dependent impairments will be negligible. Therefore from the frequency separation perspective it is appropriate to apply the intra-frequency NRSRP measurement on the anchor carrier also for the CE selection on the non-anchor carrier. However it is important that the anchor carrier and the non-anchor carrier are co-located or are in the same base station. Otherwise the differences in path loss can be very large leading to inappropriate NPRACH CE level selection for the anchor carrier. This condition should be captured either in NPRACH requirements in TS 36.133 or in stage 2 specification, TS 36.300. In the latter case RAN4 should send LS to RAN2 which manages TS 36.300. we slightly prefer TS 36.300 since where related conditions (e.g. frequency separation) are also capture.
The existing contention based NPRACH requirements for UE category NB1 in section 6.6.2 of TS 36.133 can also be applied for the NPRACH transmission to anchor and non-anchor carriers for UE category NB2.  
The main proposals are:

· Proposal # 1: The existing contention based requirements in section 6.6.2 for NPRACH transmission for UE category NB1 can be applied for the NPRACH transmission to the non-anchor the non-anchor carriers in Rel-14 (UE category NB2).
· Proposal # 2: The intra-frequency NRSRP measurement performed on the anchor carrier can also be used for the NPRACH CE selection on the non-anchor carrier provided that the anchor and the non-anchor carriers are operated by the same base station or are in the co-located base stations. 
· Proposal # 3: Send an LS to RAN2 to capture in their specifications (e.g. TS 36.300) that in standalone operation the anchor carrier and the non-anchor carriers are in the same base station or are in the co-located base stations.         
3 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: The existing contention based requirements in section 6.6.2 for NPRACH transmission for UE category NB1 can be applied for the NPRACH transmission to the non-anchor the non-anchor carriers in Rel-14 (UE category NB2).
· Proposal # 2: The intra-frequency NRSRP measurement performed on the anchor carrier can also be used for the NPRACH CE selection on the non-anchor carrier provided that the anchor and the non-anchor carriers are operated by the same base station or are in the co-located base stations. 

· Proposal # 3: Send an LS to RAN2 to capture in their specifications (e.g. TS 36.300) that in standalone operation the anchor carrier and the non-anchor carriers are in the same base station or are in the co-located base stations.         

The corresponding Rel-14 CR based on proposals # 1 and # 2 is provided in [3]. The draft LS to RAN2 is provided in [4].
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