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1. Introduction

In Rel-13 NB-IoT, the operation of NPUSCH postponement is introduced when the allocated NPUSCH resources are collided with NPRACH resources in anchor carrier.

In Rel-14 NB-IoT, due to the support of non-anchor carrier for NB-IoT, NPRACH resource allocation for non-anchor carrier is also introduced. Thus, the operation of NPUSCH postponement to avoid the collision with NPRACH in non-anchor carrier is introduced.

In Rel-15 NB-IoT, since new features of EDT, FDD NPRACH for large cell range and TDD NPRACH are introduced, the corresponding NPUSCH postponement criterions are agreed as below:

	For the new NPRACH resources introduced in Rel-15, 
· For non-EDT NPRACH resources, the UE postpones NPUSCH in those resources only if the UE indicates support for the corresponding feature(s).

· For EDT NPRACH resources, the UE postpones NPUSCH in those resources only during an EDT procedure


In section 10.1.3.6 of the latest Rel-15 specification of TS 36.211, the operation of NPUSCH postponement is specified as follows:
	If a mapping to 
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 slots or a repetition of the mapping contains a resource element which overlaps with 

-
any configured NPRACH resource according to NPRACH-ConfigSIB-NB, or 

-
any configured NPRACH resource according to nprach-ParametersList and if the UE indicates multiCarrier-NPRACH as supported, or

-
any configured NPRACH resource configured for Early Data Transmission and if the NPUSCH transmission is during an Early Data Transmission procedure [12, Clause 7.3b],

then,

-
for 
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 slots not overlapping with any configured NPRACH resource. 
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 and not overlapping with any configured NPRACH resource.


However, some cases that may trigger the operation of NPUSCH postponement are not included in above specification. Furthermore, some of existing triggering cases have duplicate triggering conditions.  
2. Discussion
The three cases that trigger NPUSCH postponement specified in section 10.1.3.6 of the latest Rel-15 TS 36.211 are listed below and are marked as Case 1, Case 2 and Case 3.
-
[Case 1] any configured NPRACH resource according to NPRACH-ConfigSIB-NB, or 

-
[Case 2] any configured NPRACH resource according to nprach-ParametersList and if the UE indicates multiCarrier-NPRACH as supported, or

-
[Case 3] any configured NPRACH resource configured for Early Data Transmission and if the NPUSCH transmission is during an Early Data Transmission procedure [12, Clause 7.3b]

For Case 1, since NPRACH-ConfigSIB-NB is sent in SystemInformationBlockType2-NB, it is used for NPRACH resource configuration for anchor carrier. Multiple NPRACH resource configurations are supported in IE NPRACH-ConfigSIB-NB, including:
· Rel-13 NPRACH resource configuration (nprach-ParametersList)
· Rel-15 TDD NPRACH resource configuration (nprach-ParametersListTDD)
· Rel-15 FDD NPRACH resource configuration (nprach-ParametersListFmt2, nprach-ParametersListFmt2EDT, nprach-ParametersListEDT-r15)

We can see that EDT NPRACH resources (nprach-ParametersListFmt2EDT, nprach-ParametersListEDT-r15) are included in Case 1. However, Case 3 is also used for EDT NPRACH case. As a result, for anchor carrier, EDT NPRACH resources are both included in Case 1 and Case 3. If NPUSCH postponement is caused by overlapping with EDT NPRACH in anchor carrier, since these two cases (Case 1 and Case 3) have duplicate triggering conditions, the UE does not know how to select the right triggering case for the operation of NPUSCH postponement.
Observation 1: For NPUSCH postponement in anchor carrier, EDT NPRACH related triggering conditions are duplicate in the following two cases as specified in section 10.1.3.6 of TS 36.211:

· any configured NPRACH resource according to NPRACH-ConfigSIB-NB, or

· any configured NPRACH resource configured for Early Data Transmission and if the NPUSCH transmission is during an Early Data Transmission procedure [12, Clause 7.3b]

When NPUSCH resources are overlapped with EDT NPRACH resources in anchor carrier, if the operation of NPUSCH postponement follows the scheme specified for Case 1, the NPUSCH should be postponed regardless of whether the NPUSCH is during an EDT procedure or not. However, it is not in accordance with Rel-15 NPUSCH postponement agreement “For EDT NPRACH resources, the UE postpones NPUSCH in those resources only during an EDT procedure”.
Observation 2: In anchor carrier, if EDT NPRACH is identified as “any configured NPRACH resource according to NPRACH-ConfigSIB-NB”, the corresponding operation of NPUSCH postponement is not in accordance with Rel-15 NPUSCH postponement agreement “For EDT NPRACH resources, the UE postpones NPUSCH in those resources only during an EDT procedure”.
For Case 2, nprach-ParametersList can be configured in both SystemInformationBlockType2-NB for anchor carrier and SystemInformationBlockType22-NB for non-anchor carrier. However, in Case 1, nprach-ParametersList has already been included in NPRACH-ConfigSIB-NB for anchor carrier. Therefore, when NPUSCH is collided with NPRACH in anchor carrier, these two triggering cases (Case 1 and Case 2) have duplicate collision conditions. 
Observation 3: When NPUSCH is collided with NPRACH in anchor carrier, the following two triggering cases have duplicate collision conditions.
· any configured NPRACH resource according to NPRACH-ConfigSIB-NB, or 

· any configured NPRACH resource according to nprach-ParametersList and if the UE indicates multiCarrier-NPRACH as supported

Proposal 1: For NPUSCH postponement when NPUSCH is collided with NPRACH, revise the following triggering cases in Rel-15 of TS 36.211 to avoid the duplicate triggering conditions:

-
any configured NPRACH resource according to nprach-ParametersList in SystemInformationBlockType2-NBNPRACH-ConfigSIB-NB
-
any configured NPRACH resource according to nprach-ParametersList in SystemInformationBlockType22-NB and if the UE indicates multiCarrier-NPRACH as supported

Besides above three triggering cases, two more triggering cases are missing in the latest Rel-15 specification:
Case 4: any configured TDD NPRACH resource for non-anchor carrier;

Case 5: any configured FDD NPRACH format 2 resource for non-anchor carrier;

Observation 4: The following two triggering cases for NPUSCH postponement are not included in Rel-15 specification:

· any configured TDD NPRACH resource for non-anchor carrier

· any configured FDD  NPRACH format 2 resource for non-anchor carrier
Proposal 2: For NPUSCH postponement when NPUSCH is collided with NPRACH, add the following two missing triggering cases in Rel-15 of TS 36.211:

-
any configured NPRACH resource according to nprach-ParametersListFmt2 and if the UE indicates nprach-Format2 as supported, or

-
any configured NPRACH resource according to nprach-ParametersListTDD
3. Conclusions

In this contribution, we have discussed the issues related to NPUSCH postponement when NPUSCH is collided with NPRACH resources. We have the following observations and proposals.

Observation 1: For NPUSCH postponement in anchor carrier, EDT NPRACH related triggering conditions are duplicate in the following two cases as specified in section 10.1.3.6 of TS 36.211:

· any configured NPRACH resource according to NPRACH-ConfigSIB-NB, or

· any configured NPRACH resource configured for Early Data Transmission and if the NPUSCH transmission is during an Early Data Transmission procedure [12, Clause 7.3b]

Observation 2: In anchor carrier, if EDT NPRACH is identified as “any configured NPRACH resource according to NPRACH-ConfigSIB-NB”, the corresponding operation of NPUSCH postponement is not in accordance with Rel-15 NPUSCH postponement agreement “For EDT NPRACH resources, the UE postpones NPUSCH in those resources only during an EDT procedure”.
Observation 3: When NPUSCH is collided with NPRACH in anchor carrier, the following two triggering cases have duplicate collision conditions.
· any configured NPRACH resource according to NPRACH-ConfigSIB-NB, or 

· any configured NPRACH resource according to nprach-ParametersList and if the UE indicates multiCarrier-NPRACH as supported

Observation 4: The following two triggering cases for NPUSCH postponement are not included in Rel-15 specification:

· any configured TDD NPRACH resource for non-anchor carrier

· any configured FDD  NPRACH format 2 resource for non-anchor carrier
Proposal 1: For NPUSCH postponement when NPUSCH is collided with NPRACH, revise the following triggering cases in Rel-15 of TS 36.211 to avoid the duplicate triggering conditions:

-
any configured NPRACH resource according to nprach-ParametersList in SystemInformationBlockType2-NBNPRACH-ConfigSIB-NB
-
any configured NPRACH resource according to nprach-ParametersList in SystemInformationBlockType22-NB and if the UE indicates multiCarrier-NPRACH as supported

Proposal 2: For NPUSCH postponement when NPUSCH is collided with NPRACH, add the following two missing triggering cases in Rel-15 of TS 36.211:

-
any configured NPRACH resource according to nprach-ParametersListFmt2 and if the UE indicates nprach-Format2 as supported, or

-
any configured NPRACH resource according to nprach-ParametersListTDD
_1234567891.unknown

_1234567893.unknown

_1234567895.unknown

_1234567896.unknown

_1234567894.unknown

_1234567892.unknown

_1234567890.unknown

