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1. Introduction

In the Rel-15 further NB-IoT enhancements, the NPRACH preamble format 2 was made for the purpose of cell range enhancements. There are appropriate agreements were made to support for NPRACH preamble format 2. However, there is a point left on the NPRACH preamble format selection when the NPDCCH order is indicated. So, in this contribution, we identify and discuss the issues on the NPRACH preamble format selection in response to the NPDCCH order in NB-IoT.
2. Discussion
First of all, according to current specifications [1][2], eNB can indicate both the number of repetitions for NPRACH preamble (i.e., CE level) and the carrier index for NPRACH preamble transmission by using DCI format N1 with NPRACH order. However, there is no preamble format indication field on DCI format N1 with NPDCCH order, since the legacy eNB used only one NPRACH preamble format at one time.

Meanwhile, according to previous RAN1 agreements on the NPRACH range enhancements in Rel-15 NB-IoT [3], eNB can configure the legacy NPRACH resources (i.e., for preamble format 0 or preamble format 1) and/or the enhanced NPRACH resources (i.e., for preamble format 2) per each carrier and per each CE level. For example, eNB can configure both the NPRACH resources for preamble format 1 and the NPRACH resources for preamble format 2 in CE level 0 on NB-IoT anchor carrier.
For these reasons, there can be confusion when enhanced UE detects the DCI format N1 with NPRACH order. If either only legacy NPRACH resources or only enhanced NPRACH resources are configured in each CE level in certain NB-IoT carrier, the UE capable of enhanced NPRACH will be able to select the NPRACH resource without confusion in order to perform RACH procedure upon detecting the DCI format N1 for NPDCCH order. However, if both legacy NPRACH resources and enhanced NPRACH resources are configured in same NB-IoT carrier and same CE level, there is a confusion selecting the NPRACH resource in response to the NPDCCH order from the eNB. 
So, we propose simple solution for this issue. The solution is that the enhanced UE should select the same NPRACH preamble format used in the latest random access procedure. To be specific, the random access procedure initiated by the NPDCCH order is only operated on RRC_connected state, which means that the UE must have done the random access procedure at least one time. So, we proposed that if both the legacy and enhanced NPRACH resources are configured in same NB-IoT carrier and the same CE level, and if the DCI format N1 for NPDCCH order is detected, the UE capable of enhanced NPRACH selects the same NPRACH format (either the legacy or the enhanced) used in the latest NPRACH transmission.
Proposal 1: In order to clarify the interpretation of DCI format N1 for NPDCCH order based NPRACH transmission when more than one NPRACH formats are supported in the CE level on the indicated carrier, we propose to add the following text in TS26.213:

· When two NPRACH formats for the CE level are configured on the indicated carrier by DCI format N1 for NPDCCH order, the UE shall transmit random access preamble with the same NPRACH format UE used in the latest NPRACH transmission.
3. Correction to 36.213
The following is the text proposal for the above discussion.
[…]
16.3.2
Timing

For the L1 random access procedure, UE's uplink transmission timing after a random access preamble transmission is as follows.
a)
If a NPDCCH with associated RA-RNTI is detected and the corresponding DL-SCH transport block ending in subframe n contains a response to the transmitted preamble sequence, the UE shall, according to the information in the response, transmit an UL-SCH transport block according to Subclause 16.3.3.
b)
If a random access response is received and the corresponding DL-SCH transport block ending in subframe n does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than the NB-IoT UL slot starting 12 milliseconds after the end of subframe n.

c)
If no NPDCCH scheduling random access response is received in subframe n, where subframe n is the last subframe of the random access response window, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than the NB-IoT UL slot starting 12 milliseconds after the end of subframe n.

d)
If an NPDCCH scheduling random access response with associated RA-RNTI is detected and the corresponding DL-SCH transport block reception ending in subframe n cannot be successfully decoded, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than the NB-IoT UL slot starting 12 milliseconds after the end of subframe n.

In case a random access procedure is initiated by a "PDCCH order" ending in subframe n, the UE shall, if requested by higher layers, start transmission of random access preamble at the end of the first subframe [image: image1.wmf]2
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The "PDCCH order" in DCI format N1 indicates to the UE, 
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[image: image3.wmf]sc

I

n

=

sc

where 
[image: image4.wmf]sc

I

 is the subcarrier indication field in the corresponding DCI, 
[image: image5.wmf]63

,...,

49

,

48

=

sc

I

is reserved. 

-
a repetition number (
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) in the corresponding DCI according to Table 16.3.2-1 where R1, R2 (if any) and R3 (if any) are given by the higher layer parameter numRepetitionsPerPreambleAttempt for each NPRACH resource, respectively. R1 < R2 <R3.
Table 16.3.2-1: Number of repetitions (
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The UE shall transmit random access preamble on the NB-IoT carrier indicated by "Carrier indication of NPRACH" field, if the field is present in the "PDCCH order". If the value of "Carrier indication of NPRACH" is non-zero, it indicates a NPRACH carrier derived from SystemInformationBlockType22-NB [11] for which the index in the list is equal to the carrier indication. If the value of "Carrier indication of NPRACH" is zero, the uplink carrier used for NPRACH is derived from SystemInformationBlockType2-NB [11].
When two NPRACH formats for the CE level are configured on the indicated carrier by DCI format N1 for “PDCCH order”, the UE shall transmit random access preamble with the same NPRACH format UE used in the latest NPRACH transmission.
[…]

4. Conclusion
In this contribution, we identify and discuss the issues on the NPRACH preamble format selection in response to the NPDCCH order in NB-IoT. The proposal is summarized as follows.
Proposal 1: In order to clarify the interpretation of DCI format N1 for NPDCCH order based NPRACH transmission when more than one NPRACH formats are supported in the CE level on the indicated carrier, we propose to add the following text in TS26.213:

· When two NPRACH formats for the CE level are configured on the indicated carrier by DCI format N1 for NPDCCH order, the UE shall transmit random access preamble with the same NPRACH format UE used in the latest NPRACH transmission.
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