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1 Introduction
At GERAN #62 a study item was agreed to study different access stratum solutions to meet the needs for Internet of Things (IoT) [1]. A narrow band M2M (NB-M2M) based solution was proposed in [2].
In this contribution, we discuss several points of the system design of NB-M2M solution.

2 Discussions
2.1 Frequency Reuse Factor and Channelization
In the NB-M2M system, the 200 kHz resource block is sub-divided into 12 and 36 physical channels for the downlink and uplink, respectively. 
There are three types of downlink physical channels: the physical broadcast and synchronization channel (PBSCH), the extended physical broadcast channel (EPBCH), and the physical downlink shared channel (PDSCH). For the uplink, only one type of physical channel, the physical uplink shared channel (PUSCH), is defined.

PBSCH and EPBCH are fully re-used among all base stations in a code-division manner and at least two physical downlink channels are allocated for these two channels. Meanwhile, PDSCH and PUSCH of each base station sector are allocated according to the frequency re-use strategy.
According to the Frequency Reuse Factor (FRF) of PDSCH and PUSCH, the physical channel may not be equally distributed to each base station sector. For example, in [3], frequency reuse of 1/3 (FRF=3) was assumed both for PDSCH and PUSCH and two downlink physical channels are reserved for PBSCH and EPBCH. Since there are 12 downlink physical channels, as a result, one downlink physical channel is not utilized. It is necessary to define the usage of the remaining physical channel(s).
Observation 1: It is observed that there may be physical channel(s) not belonging to any base station sectors according to the frequency reuse strategy of the system. The possible usage may be further clarified.
2.2 Downlink Measurements and Reporting
In [2], the Synchronization Signal Received Power (SSRP) is defined based on synchronization signals within the PBSCH channel and the Traffic Channel Quality Indicator (TCQI) is described. It is stated that the measurement results are reported only when certain reporting criteria are met. Further details of the reporting criteria and the related procedures for link adaptation of the system are needed. 
Observation 2: It is observed that the reporting criteria of measurements and the related procedures for link adaptation of the system were not described in details.
One might be possible to send TCQI in the Random Access Request message so that the base station can choose the proper MCS for subsequent downlink and uplink data transmissions.

2.3 Random Access Procedure
Two types of MTC device classes, Class-A and Class-B which adopts PSK and GMSK modulation, respectively, are defined in the NB-M2M system. For Class-A and Class-B, total of 12 and 10 MCSs are supported, respectively.
The MCS used by the MTC devices for sending Random Access Request is delivered in DCI or in system information as a RACH configuration parameter (see MCS Field in Tables below). Since the MCS tables for Class-A and Class B are different from each other, it is necessary to clarify how to differentiate the RACH configuration for different MTC device classes.  
Observation 3: Further clarification is necessary on how to differentiate the RACH configuration for different MTC device classes.
Table 1. Major Fields of RACH configuration in DCI [2]
	Field
	Description

	MCS
	The MCS that the UE will use when transmitting in the RACH allocation. 

	Channel ID
	The identity of uplink PHY channel.

	Start Indicator
	Start position of the RACH allocation.

	SZ
	Number of slots of RACH is:

2SZ * RACH Allocation Unit. 


Table 2. Major Fields of RACH configuration in system information [2]
	Field
	Description

	MCS
	The MCS that the UE will use when transmitting in the RACH allocation. 

	Channel ID
	The identity of uplink PHY channel.

	RACH index
	Indicating RACH resource density in each super frame.
(RACH resources distribute by equally space in each super frame, and every RACH resource has only one RACH Allocation Unit.)


The RACH configuration parameters when the resources are scheduled via system information are shown in Table 2. In this case, unlike RACH scheduling with DCI where the coverage class is implicitly known by downlink physical channel index of the DCI, the same MCS is assigned regardless of the coverage class of MTC devices. 
Observation 4: It is necessary to clarify if the coverage class is indicated in the RACH configuration in the system information.
Regarding a random access cause in Random Access Request message, it is necessary to define the random access cause types, such as uplink data transmission, page response, and coverage class adaptation.
Observation 5: It is observed that the access cause of Random Access Request was not defined yet.

2.4 DCI Packet Payload Elements
For an MTC device which is not connected to the network yet, a random access procedure with random number is supported. Once the MTC device attempts to send a Random Access Request message on the selected RACH resource and it is successfully decoded at the corresponding base station, the base station schedules a downlink resource to assign a C-RNTI (i.e., Random Access Response) to the MTC device by sending DCI.
It is observed that the DCI packet payload elements table in [2] (i.e., Table 7.1.4.2-2.) to be updated to include downlink allocations for the Random Access Response including RA-RNTI, Channel ID, MCS and Start Indicator.
Observation 6: Further clarification is necessary on indicating downlink allocations for the Random Access Response in the DCI packet payload elements table (i.e., Table 7.1.4.2-2. in [2]).
2.5 Coverage Class Adaptation Procedure
While in connection with the network, an MTC device may adapt its coverage class according to the quality of the downlink channel. Once the coverage class is changed, the changed coverage class should be notified to the BS either implicitly or explicitly so that the BS transmits DCI to the MTC device according to the changed coverage class. Hence, it is necessary to revise the coverage class adaptation procedure in order not to lose connectivity between the BS and the MTC device after coverage class adaptation.
Observation 7: It is observed that the notification of the adapted coverage class from the MTC device to the BS was not be clarified in the coverage class adaptation procedure (in Figure 7.1.4.7-2 in [2]).
It would be natural that the MTC device attempts to access the network with C-RNTI at the RACH corresponding to the changed coverage class, since different RACH resources are allocated to each coverage class.
3 Conclusions
Based on the discussion of the PHY design in the NB-M2M solution, we have the following observations:

Observation 1: It is observed that there may be physical channel(s) not belonging to any base station sectors according to the frequency reuse strategy of the system. The possible usage may be further clarified.
Observation 2: It is observed that the reporting criteria of measurements and the related procedures for link adaptation of the system were not described in details.
Observation 3: Further clarification is necessary on how to differentiate the RACH configuration for different MTC device classes.
Observation 4: It is necessary to clarify if the coverage class is indicated in the RACH configuration in the system information.
Observation 5: It is observed that the access cause of Random Access Request was not defined yet.

Observation 6: Further clarification is necessary on indicating downlink allocations for the Random Access Response in the DCI packet payload elements table (i.e., Table 7.1.4.2-2. in [2]).
Observation 7: It is observed that the notification of the adapted coverage class from the MTC device to the BS was not be clarified in the coverage class adaptation procedure (in Figure 7.1.4.7-2 in [2]).
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