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1.	Introduction
The CR was made to introduce NB-IoT enhancements for Random Access on non-anchor carriers and is approved from RAN#75 [1]. In this contribution, we discuss remaining issues on PRACH selection.

2.	Discussion
For Rel-14 NB-IoT UE, the PRACH configuration and selection probability of the anchor carrier and non-anchor carriers are implemented in the approved CR [1] like below. 
	[bookmark: _Toc469048242]5.1.1	Random Access Procedure initialization
-	each enhanced coverage level has one anchor carrier PRACH resource present in nprach-ParametersList and zero or one PRACH resource for each non-anchor carrier signalled in nprach-ConfigList-r14.
-	enhanced coverage levels are numbered from 0 and the mapping of PRACH resources to enhanced coverage levels are done in increasing numRepetitionsPerPreambleAttempt order.
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]-	when multiple carriers provide PRACH resources for the same enhanced coverage level, the UE will randomly select one of them using the following selection probabilities:
-	the selection probability for the anchor carrier PRACH resource is given by nprach-ProbabilityAnchor
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]-	the selection probability is equal for all non-anchor carrier PRACH resources and the probability of selecting one PRACH resource on a given non-anchor carrier is (1- nprach-ProbabilityAnchor)/(number of non-anchor NPRACH resources)



According to the description above, when multiple carriers provide PRACH resources, Rel-14 NB-IoT UE always selects one of PRACH resources randomly using selection probability of anchor carrier distribution. The selection probability for anchor carrier PRACH resource and non-anchor carrier PRACH resource are defined.
However, NB-IoT UE may not have non-anchor carrier PRACH resources, even though multiple carriers are configured for the NB-IoT UE. For example, a NB-IoT UE may have one anchor carrier with PRACH resource and one non-anchor carrier configured with zero PRACH resource in a selected enhanced coverage level (See the Table 1 below). In this case, the selection probability for anchor carrier PRACH resource and non-anchor carrier PRACH resources are not defined as not necessary.

Table 1. TS36.331 for configuring non-anchor carriers and NPRACH resources.
	SystemInformationBlockType22-NB information element
-- ASN1START

SystemInformationBlockType22-NB-r14 ::=	SEQUENCE {
	dl-CarrierConfigList-r14  			DL-CarrierConfigCommonList-NB-r14	 OPTIONAL,	-- Need OR
	ul-CarrierConfigList-r14  			UL-CarrierConfigCommonList-NB-r14	 OPTIONAL,	-- Need OR
	pcch-MultiCarrierConfig-r14  		PCCH-MultiCarrierConfig-NB-r14  	 OPTIONAL,	-- Need OR
	nprach-MultiCarrierConfig-r14  		NPRACH-MultiCarrierConfig-NB-r14  	 OPTIONAL,	-- Need OR
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	...
}

... ... ... ...


NPRACH-MultiCarrierConfig-NB-r14 ::=	SEQUENCE {
	nprach-ConfigList-r14  					NPRACH-ConfigList-NB-r14, 
	nprach-ProbabilityAnchorList-r14		NPRACH-ProbabilityAnchorList-NB-r14, 
	...	
}


NPRACH-ConfigList-NB-r14 ::=		SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 
											NPRACH-ParametersList-NB-r14


NPRACH-ParametersList-NB-r14 ::=	SEQUENCE (SIZE (0.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-r14




Observation 1.	In an enhanced coverage level, non-anchor carrier may not be configured with a PRACH resource. Accordingly, the UE may have one PRACH resource only on anchor carrier. In this case, selection probability is not defined at all.

Although it may be considered straightforward that the UE does not perform random selection of PRACH resource if there is PRACH resource only on anchor carrier, it seems not clear from the specification point of view. In TS36.321, PRACH resource selection for NB_IoT is described as follows: 
	5.1. 2	Random Access Resource selection
-	else the Random Access Preamble shall be selected by the MAC entity as follows:
-	For NB-IoT, randomly select one of the PRACH resources corresponding to the selected enhanced coverage level according to the configured probability distribution, and select the Random Access Preambles group corresponding to the PRACH resource and the support for multi-tone Msg3 transmission. A UE supporting multi-tone Msg3 shall only select the single-tone Msg3 Random Access Preambles group if there is no multi-tone Msg3 Random Access Preambles group.



The concerned part is highlighted in blue. The highlighted part would read that NB-IoT UE always performs random draw to select one PRACH resource regardless of the number of PRACH resources. In other words, even in a case that a selected enhanced coverage level is configured with one anchor carrier PRACH resource and zero non-anchor carrier PRACH resource, the UE shall perform random draw to select one PRACH resource. In this case, , Rel-14 NB-IoT UE may not obtain PRACH resource to trigger RA procedure as the selection probability of anchor carrier is undefined or maybe set to initially zero by UE implementation.  
We think this is an error case while we understand that the intention was that the anchor carrier PRACH resource should be selected if there is PRACH resource only on anchor carrier.
Proposal 1.	To confirm that if the number of non-anchor PRACH resources at a selected enhanced coverage level is zero, Rel-14 NB-IoT UE should select anchor carrier PRACH resource.

The related CR is provided in R2-17xxxxxx.
3.	Conclusion
In this contribution, we discussed remaining issues on PRACH selection. We observed that:
Observation 1.	In an enhanced coverage level, non-anchor carrier may not be configured with a PRACH resource. Accordingly, the UE may have one PRACH resource only on anchor carrier. In this case, selection probability is not defined at all.
Proposal 1.	To confirm that if the number of non-anchor PRACH resources at a selected enhanced coverage level is zero, Rel-14 NB-IoT UE should select anchor carrier PRACH resource.

A CR is provided in [2].
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