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1. Introduction
RRM requirements for NB-IoT were discussed in several RAN4 meetings. In the last RAN4 meeting, RAN4 discussed how to incorporate agreements for NB-IoT into a CR and agreed a following WF on handling of CRs [1].

· In RAN4 May AH meeting

· CR editors captured in the attached spread sheet prepare draft CRs

· Detailed requirements such as measurement delay requirements would be TBD in the draft CR.

· In RAN4#79

· The CR editors prepare the updated CRs reflecting the outcomes of RAN4 May AH meeting
In this contribution, we discuss detailed requirements of side condition for NB-IoT, which will be specified in Annex B of TS36.133. In addition, we provide a draft CR on Annex B of TS36.133 in [2].

2. Discussion

RRM requirements specified in Annex B of TS 36.133 consist of following five sections. We discuss necessity of new requirements one by one.

· B.1

Conditions for E-UTRAN RRC_IDLE state mobility
· B.2

Conditions for UE Measurements Procedures in RRC_CONNECTED State
· B.3

Conditions for measurements performance requirements for UE
· B.4

RRM Requirements Exceptions
· B.5

Conditions for Measurement Performance Requirements for ProSe UE
B.1 Conditions for E-UTRAN RRC_IDLE state mobility
In this section, side condition for cell reselection procedure is specified. Idle mode mobility is one of the essential procedures for NB-IoT and RAN4 has already agreed that cell reselection requirements for NB-IoT are introduced. This means that new requirements for NB-IoT need to be specified in Section B.1. 

The side condition depends on band groups, which are specified in Section 3.5 of TS36.133. For Rel-13 NB-IoT, no new operation bands are introduced. In other words, NB-IoT is designed to operate in the E-UTRA operating bands 1, 2, 3, 5, 8, 12, 13, 17, 18, 19, 20, 26, 28, and 66. In addition, NB-IoT system operates in HD-FDD duplex mode [3]. This means that RAN4 needs to specify side condition of HD-FDD FDD_A, FDD_B, FDD_D, FDD_E, FDD_F, and FDD_G for Rel-13 NB-IoT.

The side condition would depend on coverage level, e.g. normal coverage, enhanced coverage, and so on. If RAN4 specifies multiple coverage levels, then side condition for each coverage level needs to be specified.
Proposal 1: Side condition of HD-FDD FDD_A, FDD_B, FDD_D, FDD_E, FDD_F, and FDD_G for NB-IoT needs to be specified.

Proposal 2: New requirements for NB-IoT need to be specified in Section B.1.
Observation 1: Side condition would depend on coverage level.

B.2 Conditions for UE Measurements Procedures in RRC_CONNECTED State
In this section, side condition for measurement procedures in connected mode is specified. Although it is under discussion whether or not measurement requirement in connected mode for UL TPC and/or RACH is needed, no requirements for measurement procedures in connected mode are introduced for NB-IoT so far. This means that at this moment we can say that no new requirements for NB-IoT need to be specified in Section B.2. If RAN4 specifies the requirements for measurement procedures in connected mode, i.e. requirements in Section 8, then RAN4 needs to specify the side condition for measurement in connected mode in this section. 

Observation 2: No requirements for measurement procedures in connected mode are introduced for NB-IoT so far.
Proposal 3: No new requirements for NB-IoT need to be specified in Section B.2 unless new requirements in Section 8 are specified.
B.3 Conditions for measurements performance requirements for UE
In this section, side condition for measurement accuracy requirements is specified. Possible measurement accuracy requirements for NB-IoT are absolute NRSRP measurement accuracy, relative NRSRP measurement accuracy, absolute NRSRQ measurement accuracy, and relative NRSRQ measurement accuracy. Although it is under discussion which accuracy requirement(s) is specified for NB-IoT, at least the absolute NRSRP measurement accuracy would be specified. This means that new requirements for NB-IoT need to be specified in Section B.3. 

It should be noted that which side condition should be specified depends on which accuracy requirement(s) is specified. For example, if relative NRSRP accuracy requirements are not specified for NB-IoT, then the side condition for relative NRSRP accuracy requirements would not be needed. 
Proposal 4: New requirements for NB-IoT need to be specified in Section B.3.
B.4 RRM Requirements Exceptions
In this section, additional relaxations of receiver sensitivity due to CA are specified. Since NB-IoT would not support CA, the requirements in this section would not need to be updated.
Proposal 5: No new requirements for NB-IoT need to be specified in Section B.4.
B.5 Conditions for Measurement Performance Requirements for ProSe UE
In this section, side condition for measurement accuracy for ProSE UE is specified. Since NB-IoT would not support ProSe, the requirements in this section would not need to be updated.
Proposal 6: No new requirements for NB-IoT need to be specified in Section B.5.
3. Conclusion
In this contribution, we discussed detailed requirements of side condition for NB-IoT, which will be specified in Annex B of TS36.133. Our observations and proposals are as below;

B.1 Conditions for E-UTRAN RRC_IDLE state mobility
Proposal 1: Side condition of HD-FDD FDD_A, FDD_B, FDD_D, FDD_E, FDD_F, and FDD_G for NB-IoT needs to be specified.

Proposal 2: New requirements for NB-IoT need to be specified in Section B.1.
Observation 1: Side condition would depend on coverage level.

B.2 Conditions for UE Measurements Procedures in RRC_CONNECTED State
Observation 2: No requirements for measurement procedures in connected mode are introduced for NB-IoT so far.
Proposal 3: No new requirements for NB-IoT need to be specified in Section B.2 unless new requirements in Section 8 are specified.
B.3 Conditions for measurements performance requirements for UE
Proposal 4: New requirements for NB-IoT need to be specified in Section B.3.
B.4 RRM Requirements Exceptions
Proposal 5: No new requirements for NB-IoT need to be specified in Section B.4.
B.5 Conditions for Measurement Performance Requirements for ProSe UE
Proposal 6: No new requirements for NB-IoT need to be specified in Section B.5.

Based on the above observations and proposals, we provide the draft CR on Annex B of TS36.133 in [2].
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