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1. Introduction

In RAN4#81, it was agreed to introduce 14dBm power class UE for Rel-14 NB-IoT [1].
According to the introduction of reduced power class UE, RAN2 also decided the following for initial CE (coverage enhancement) level selection of reduced power class UE [2].
	· UE with reduced power class shall correct the RSRP threshold (signalled in the NPRACH configuration) with (P-23) (P = power of the reduced power class UE)

· RAN2 Assumes that the RSRP threshold correction is fixed (P-23).


In this contribution, we discuss the UE behavior following the RAN2 agreement above and suggest modifying the initial CE level selection procedure to avoid unnecessary NPRACH transmission overheads.
2. Discussion on initial CE level selection of low power class UE
According to the Rel-13 MAC specifications [3], NB-IoT UE should decide on initial access parameters such as the number of preamble repetitions and the maximum number of preamble transmission attempts based on the selected initial CE level, where the initial CE level is decided based on the measured RSRP value and the configured RSRP threshold value for each CE level.
	The following information for related Serving Cell is assumed to be available before the procedure can be initiated for BL UEs or UEs in enhanced coverage [8]:

-
the available set of PRACH resources associated with each enhanced coverage level supported in the Serving Cell for the transmission of the Random Access Preamble, prach-ConfigIndex.

-
the groups of Random Access Preambles and the set of available Random Access Preambles in each group, preambleMappingInfoList (SpCell only):


The preambles that are contained in Random Access Preambles groups for each CE level, if it exists, are calculated from the parameters firstPreamble and lastPreamble
-
the criteria to select PRACH resources based on RSRP measurement per enhanced coverage level supported in the Serving Cell; RSRP-ThresholdsPrachInfoList.
-
the maximum number of preamble transmission per enhanced coverage level supported in the Serving Cell; maxNumPreambleAttemptCE.
-
the number of repetitions required for preamble transmission attempt per enhanced coverage level supported in the Serving Cell; numRepetitionPerPreambleAttempt.
-
the configured UE transmitted power of the Serving Cell performing the Random Access Procedure, PCMAX, c [10].

-
the RA response window size ra-ResponseWindowSize and the Contention Resolution Timer mac-ContentionResolutionTimer (SpCell only) per enhanced coverage level supported in the Serving Cell.

-
the maximum number of preamble transmission preambleTransMax-CE.


In initial CE level selection, UE selects CE level-X if the measured RSRP value of the serving cell is below the RSRP threshold value configured for CE level-X as follows [3].
	The Random Access procedure shall be performed as follows:

-
Flush the Msg3 buffer;

-
set the PREAMBLE_TRANSMISSION_COUNTER to 1;

-
if the UE is a BL UE or a UE in enhanced coverage:

-
set the PREAMBLE_TRANSMISSION_COUNTER_CE to 1;

-
if the RSRP threshold of CE level 3 is configured by upper layers in rsrp-ThresholdsPrachInfoList and the measured RSRP is less than the RSRP threshold of CE level 3 then:

-
the MAC entity considers to be in CE level 3;

-
else if the RSRP threshold of CE level 2 configured by upper layers in rsrp-ThresholdsPrachInfoList and the measured RSRP is less than the RSRP threshold of CE level 2 then:

-
the MAC entity considers to be in CE level 2;

-
else if the measured RSRP is less than the RSRP threshold of CE level 1 as configured by upper layers in rsrp-ThresholdsPrachInfoList then:

-
the MAC entity considers to be in CE level 1;

-
else:

-
the MAC entity considers to be in CE level 0;
-
select the Random Access Preambles group, ra-ResponseWindowSize, mac-ContentionResolutionTimer and PRACH resource corresponding to the selected CE level;

-
set the backoff parameter value to 0 ms;

-
for the RN, suspend any RN subframe configuration; 

-
proceed to the selection of the Random Access Resource (see subclause 5.1.2).


According to the RAN2 agreement quoted below again, a reduced power class (e.g. 14dBm) UE’s RSRP threshold is always biased by P-23 (e.g. 9dB) so that the reduced power class UE tend to select larger CE level than normal power class UE when the network supports multiple CE levels.
	· UE with reduced power class shall correct the RSRP threshold (signalled in the NPRACH configuration) with (P-23) (P = power of the reduced power class UE)

· RAN2 Assumes that the RSRP threshold correction is fixed (P-23).


However, there is no difference in the required initial CE level between two different power classes UEs as long as the required NPRACH transmit power does not exceed the maximum power capability of the UEs. Therefore, there is no reason to differentiate initial CE level selection of reduced power class UE from that of normal power class UE if the required NPRACH transmit power of the UE is smaller than the UE’s specified maximum transmission power (e.g. 14dBm). Reversely, if offset to the RSRP threshold for initial CE level selection is always applied for the reduced power class UE, unnecessary preamble repetition will appear for the reduced power class UEs who are in a good coverage region, which causes unnecessary UE battery consumption, delay and network interference.
Therefore, it is reasonable to limit the application of the RSRP threshold offset for initial CE level selection for the reduced power class UE only to the case where the UE’s required NPRACH transmit power is larger than the UE’s specified maximum transmit power. In the specifications, UE’s required NPRACH transmit power is described as “PREAMBLE_RECEIVED_TARGET_POWER +PLC” [4] and the UE’s specified maximum transmit power is described as “PPowerClass” [5]. Accordingly, we suggest the following:
Proposal : Modify the current RAN2 decision as follows and inform RAN2 of the decision.
· UE with reduced power class shall correct the RSRP threshold (signalled in the NPRACH configuration) with (P-23) (P = power of the reduced power class UE) if the required preamble transmit power (PREAMBLE_RECEIVED_TARGET_POWER +PLC in TS36.213) is larger than the UE’s specified maximum transmit power (PPowerClass in TS36.101).
3. Conclusion
In this contribution, we discussed the issue on the initial CE level selection of reduced power class UE based on the recent RAN2 agreement. To avoid unnecessary random access preamble overhead, we suggest the following.

Proposal : Modify the current RAN2 decision as follows and inform RAN2 of the decision.

· UE with reduced power class shall correct the RSRP threshold (signalled in the NPRACH configuration) with (P-23) (P = power of the reduced power class UE) if the required preamble transmit power (PREAMBLE_RECEIVED_TARGET_POWER +PLC in TS36.213) is larger than the UE’s specified maximum transmit power (PPowerClass in TS36.101).
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