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1 Introduction

In the draft 36.331 specification [1], for dedicated physical SR without HARQ-ACK, the following dedicated NPRACH resources are provided:

	SR-NPRACH-Resource-NB-r15

::=
SEQUENCE {


nprach-CarrierIndex-r15



INTEGER (0..maxNonAnchorCarriers-NB-r14),


nprach-ResourceIndex-15



INTEGER (0..maxNPRACH-Resources-NB-r13),


nprach-SubCarrierIndex-r15


CHOICE {



nprach-Fmt0Fmt1-r15




INTEGER (0..47),



nprach-Fmt2-r15





INTEGER (0..143)


}

}


In this paper, we will discuss the remaining issue on resource configuration for dedicated SR without HARQ-ACK and give our suggestion. 

2 Discussion

In the resources configuration for dedicated SR without HARQ-ACK, there has no explicit SR periodicity parameter and only the nprach-Periodicity parameter can be used for the SR periodicity. With such configuration, one NPRACH preamble will be used as dedicated SR for only one UE during the whole configured time period. The larger the nprach-Periodicity, the more serious the waste of SR resources, especially in the case that only a few CFRA resources are available for a cell.
Observation 1: With the current dedicated NPRACH resources configuration for dedicated SR, one NPRACH preamble will be used as dedicated SR for only one UE during the whole configured time period (e.g., nprach-Periodicity), The larger the nprach-Periodicity, the more serious the waste of SR resources, especially in the case that only a few CFRA resources are available for a cell.
Moreover, taken into account that the nprach-Periodicity is common for CBRA and CFRA resources (including CFRA used for PDCCH order and CFRA used for dedicated SR), the nprach-Periodicity cannot be set for SR-NPRACH-Resource independently. Furthermore, with consideration on the CBRA preamble capacity and service setup delay, the nprach-Periodicity cannot be set to a large value. That means the “SR periodicity” for SR-NPRACH-Resource would also not be too large. However, as NB-IoT applications are usually characteristic of large service interval, we think too small “SR periodicity” would cause many SR resources between two services to be wasted (if “SR periodicity” may be much smaller than service interval). So a large “SR periodicity” would be recommended for UE power saving. On the other hand, as NB-IoT services are also insensitive to delay, large “SR periodicity” would be acceptable from the perspective of delay.
Observation 2: As NB-IoT applications are usually characteristic of large service interval, a large “SR periodicity” would be recommended for UE power saving. The nprach-Periodicity is usually not too large and not suitable for being used as SR periodicity.    
In order to save the SR-NPRACH-Resource and accommodate more users within dedicated SR resources, a dedicated SR periodicity with larger value than the nprach-Periodicity can be considered.

Proposal 1: It’s suggested to introduce a dedicated SR periodicity with larger value than the nprach-Periodicity.

Taken into account that the dedicated SR uses the CFRA resource, in order to simplify resource scheduling, it’s better to align the SR boundary with NPRACH resource boundary, the SR periodicity can be set to several times of nprach-Periodicity. Based on the current value range of nprach-Periodicity as following:

	nprach-Periodicity-r14     ENUMERATED {ms40, ms80, ms160, ms240,  ms320, ms640, ms1280, ms2560}


The value range of SR-Periodicity can be set to as following, with the unit of nprach-Periodicity:

	sr-Periodicity-r16         ENUMERATED {n1, n4, n8,n16, n32, n64,n128,n256}


After introduction explicit sr-Periodicity, sr-Periodicity generally can be larger than nprach-Periodicity and several UEs can be assigned SR resources within the sr-Periodicity with that one NPRACH resource in one nprach-Periodicity is used as dedicated SR for one UE. In order to determine the SR time domain position for each UE, another parameter of sr-ResourceIndex would be needed as the dedicated SR resource index in one sr-Periodicity, e.g sr-ResourceIndex as the NPRACH resource index in one SR period. The value range of sr-ResourceIndex can be set as following:

	sr-ResourceIndex              INTEGER(0 .. sr-Periodicity - 1).   
OPTIONAL,
-- Cond sr-Periodicity
Conditional presence
Explanation
sr-Periodicity
The field is mandatory if sr-Periodicity is set to a value other than n1; otherwise the field is optional, need OR, with default value 0.



Proposal 2: It’s suggested to introduce sr-ResourceIndex for determining the dedicated SR start time when sr-Periodicity is introduced.  
In order try to avoid involving the H-SFN in calculating the dedicated SR start time when SR Periodicity is introduced , it’s suggested that the SR Periodicity should be set to equal or less than 1024 SFN, Then the sr-Periodicity used by UE would be equal to min[10240ms, nprach-Periodicity*sr-Periodicity]/nprach-Periodicity.
Proposal 3: The SR Periodicity is suggested to be not more than 1024 SFN.

Based on the above proposals, one related CR is provide in [2].
3 Conclusion

Based on the analysis in this paper, we have the following observations and proposals:

Observation 1: With the current dedicated NPRACH resources configuration for dedicated SR, one NPRACH preamble will be used as dedicated SR for only one UE during the whole configured time period (e.g., nprach-Periodicity), The larger the nprach-Periodicity, the more serious the waste of SR resources, especially in the case that only a few CFRA resources are available for a cell.
Observation 2: As NB-IoT applications are usually characteristic of large service interval, a large “SR periodicity” would be recommended for UE power saving. The nprach-Periodicity is usually not too large and not suitable for being used as SR periodicity. 
Proposal 1: It’s suggested to introduce a dedicated SR periodicity with larger value than the nprach-Periodicity.
Proposal 2: It’s suggested to introduce sr-ResourceIndex for determining the dedicated SR start time when sr-Periodicity is introduced.

Proposal 3: The SR Periodicity is suggested to be not more than 1024 SFN.
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