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1 Introduction
In this contribution we discuss how to support transmission of NPRACH on a non-anchor NB-IoT PRB, which is one feature we are going to specify according to the WID of NB-IoT enhancement [1].
2. Discussion
RACH on SCell in the LAA, CA5+ or DC are motivated by the different synchronization conditions between cell groups, RACH on PCell and SCell are needed at the same time. However in NB-IoT, UE with low data rate and low cost will only operate on one PRB and does not support CA/PRB aggregation, hence we understand that RACH on non-anchor NB-IoT PRB is to offload the anchor PRB.  
In Rel-13, with all NPRACH resources on anchor PRB, NB-IoT UE has to finish Random Access Procedure on anchor PRB. Based on the load situation, NW could reconfigure NB-IoT UE to non-anchor PRB via UE-specific RRC signalling e.g. to offload the overloaded anchor PRB. 
Given that NPRACH resource could be configured on non-anchor PRB as well, NW could carefully configure the NPRACH on all NB-IoT PRBs in a way that the amount of NPRACH resources on each PRB match its capacity of that PRB, and hence all NB-IoT UEs random access requests should be distributed well among all NB-IoT PRBs by choosing on which carrier it will process RACH procedure, to achieve this, it is proposed: 
Proposal 1: the NPRACH resources across anchor and non-anchor PRBs make up a joint pool for UE to select. 
Proposal 1a: UE randomly choose one NPRACH resource from the pool corresponding to the determined enhanced coverage level, with equal possibility.
Once UE chooses a NPRACH resource on a certain PRB, it will be simple that this UE stays on the same PRB for following msg2, msg3, and msg4. Assuming the capacity of NPRACH resource and the capacity of unicast channel on anchor and non-anchor PRB are well matched to each other, then it will be ideal that the UE will do the coming unicast transmission/reception on the same PRB, and there is no need to reconfigure this UE to another PRB than the NPRACH PRB for unicast transmission, so we propose: 
Proposal 2: UE will continue all coming transmission/reception including msg2, msg3, msg4 on the same PRB as the NPRACH PRB, unless reconfigured.
In Rel-13, NPRACH configuration is under SIB2-NB as follow, even though NPRACH will be introduced on non-anchor PRBs, NPSS/NSSS/PBCH and SI-NB will still be only on anchor PRB, the NPRACH resource on non-anchor PRB needs to be configured via system information transmitted on anchor PRB:

SystemInformationBlockType2-NB-r13=>

RadioResourceConfigCommonSIB-NB-r13=> 

NPRACH-ConfigSIB-NB-r13=>

NPRACH-ConfigSIB-NB-r13 ::=


SEQUENCE {


nprach-CP-Length-r13



ENUMERATED {us66dot7, us266dot7},


rsrp-ThresholdsPrachInfoList-r13
RSRP-ThresholdsNPRACH-InfoList-NB-r13 
OPTIONAL,
-- need OR

nprach-ParametersList-r13   

NPRACH-ParametersList-NB-r13   

}

Proposal 3: Introduce new IE under SIB2-NB for configuration of NPRACH on non-anchor PRBs.
If above proposals are agreeable, then the Radom Access Procedure on anchor PRB could be reused with very little changes to that on non-anchor PRB. For example, the RA-RNTI formula can be reused, since msg1 NPRACH and msg2 RAR are on the same PRB, the Random Access Procedures happening on different PRBs will be independent.
Proposal 4: the RACH procedure on anchor PRB can be reused with little change to that on non-anchor PRB.

3. Conclusion

In this contribution we discuss how to support transmission of NPRACH on a non-anchor NB-IoT PRB. As following proposals, we provided a scheme which has very little impact on Rel-13 specification:
Proposal 1: the NPRACH resources across anchor and non-anchor PRBs make up a joint pool for UE to select.

Proposal 1a: UE randomly choose one NPRACH resource from the pool corresponding to the determined enhanced coverage level, with equal possibility.

Proposal 2: UE will continue all coming transmission/reception including msg2, msg3, msg4 on the same PRB as the NPRACH PRB, unless reconfigured

Proposal 3: Introduce new IE under SIB2-NB for configuration of NPRACH on non-anchor PRBs.
Proposal 4: the RACH procedure on anchor PRB can be reused with little change to that on non-anchor PRB.
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