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1	Introduction
RAN#72 meeting has approved the Rel-14 Work Item proposal on NB-IoT enhancements [1]. And one of the objectives is to enhance non-anchor PRB operation beyond Rel-13 NB-IoT, shown as below.
Non- Anchor PRB enhancements

· Support transmission of NPRACH on a non-anchor NB-IoT PRB [RAN2,RAN4] 
· Support transmission of paging on a non-anchor NB-IoT PRB [RAN2, RAN1,RAN3]
RAN2 #95bis had email discussion on RACH on non-anchor carrier [2] to handle the left open issues including how to provide the non-anchor carrier NPRACH configuration. In this contribution, we provide our understanding on this issue.
2	Discussion
With existing NB-IoT specification, based on current PRACH resource configuration, the anchor carrier for transmitting PRACH is allowed to support different number of enhanced coverage levels. RSRP-ThresholdsPrachInfoList determines the number of enhanced coverage level supported and the PRACH resource selection criteria [3]. The PRACH resource is mapped into an enhanced coverage level and the mapping of the PRACH resources into enhanced coverage levels is determined according to configuration of NPRACH-ParametersList-NB. Therefore, if applying the existing anchor carrier PRACH configuration as a baseline, it is natural that each non-anchor carrier for RA procedure could support different number of CE levels. 
Besides, it is agreed that UE selects NPRACH resource based on a randomization function [4] which may create an imbalance in the load among different carriers. Thus, it would be beneficial to provide non-uniform load distribution among the different carriers. Except for the proposed schemes to support load balancing/uneven probability between carriers, to configure different PRACH, i.e. different number of supported CE levels for each carrier could balance the load to some extent. For example, if the list of NB-IoT carrier for PRACH comprises of {Carrier 1, Carrier 2, Carrier 3}, then with following configuration:
Carrier 1 is configured for supporting lowest CE level 0, 
Carrier 2 is configured for supporting CE level 0 and CE level 1
Carrier 3 is configured for supporting CE level 0, CE level 1 and CE level 2
Only UEs in CE level 0 are allowed to select Carrier 1, and those UEs are distributed to all the three carriers with 33% probability for each. This will lead to the lowest load in Carrier 1 among those three carriers. 
Observation 1: Different PRACH configuration for each carrier could support non-uniform load distribution.
RAN2 #95bis [4] agreed to select the non-anchor carrier NPRACH configuration from the following two options: 
· Option1. The NPRACH resource configurations for different non-anchor carriers are independent. 
· Option2. Part of the NPRACH resource configurations for different non-anchor carriers are common and sent in common NPRACH configuration, different configurations for each carrier are sent independently.
Although the option 1 increases network complexity, it has full flexibility to provide independent parameters for each carrier based on different characteristics, i.e. the number of CE levels, the repetitions required for each CE levels which could further control the load of each carrier. Thus based on the analysis, Option 2 is found beneficial as it allows to e.g. allocate carriers to UE with a given coverage with specific PRACH configuration and therefore optimize load balancing vs UE coverage.
Proposal 1: Option 1 is applied to configure the NPRACH resource.

3	Conclusions
In this contribution, we analyse the how the PRACH resource is configured for non-anchor carrier, and have the observation below: 
Observation 1: Different PRACH configuration for each carrier could support non-uniform load distribution.
And we proposal:
Proposal 2: Option 1 is applied to configure the NPRACH resource.
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