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Proposed Text for TR 45.820 on NB M2M UE Operating Modes Triggers
1 Introduction
A new study item named Cellular IoT was approved at GERAN#62 (see [1]). MAC layer is an important sub-layer in the Clean-slate solution for Cellular IoT. 
This document contains a text proposal on the NB M2M UE Operating Mode Triggers based on [2].

2 Proposed text for the TR
7.1.4
 Link layer aspects

e.g. random access procedure, control channels and mapping to physical layer resources, traffic channels and mapping to physical layer resources, multiplexing/de-multiplexing principles, priority handling principles, data segmentation and re-assembly principles, retransmission schemes etc.

	First Change – Replacement Subclause


7.1.4.9.1
Connected Mode
While the MS is in Connected Mode it monitors DCIs for allocations and uses those allocations for transferring data, signalling and MAC Control Elements over the radio interface. 

The MS will move from Connected Mode into one of the Sleep Modes, depending upon configuration.
Connected Mode has 2 sub-modes:

· All DCI Reception (ADR)

· Reduced DCI Reception (RDR)

 
The relationship between Connected Mode, sleep modes and the sub-modes of Connected Mode is shown in Figure 7.1.4.9-2.
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Figure 7.1.4.9-2 Connected Mode DCI Monitoring

When the MS enters Connected Mode it uses ADR.  Once data transfer and signalling is complete the MS enters RDR. In RDR the MS receives a subset of the DCIs transmitted by the base station. RDR allows the MS to be addressed by the base station, while saving power in the MS, should there be additional data transfer, for example application acknowledgements to uplink messages.

It is crucial that the point in time where the MS enters RDR is unambiguous both at the MS and the base station.

The successful completion of an uplink data transfer is signalled by the base station via a feedback indication in the DCI following the uplink data transmission. 

The successful completion of a downlink data transfer is signalled by the MS via the transmission of a MAC Control Element which, in turn, is acknowledged by the base station in the next DCI as per the mechanism used for uplink MAC transfer.

Thus, the base station acknowledgment of the last uplink data transfer is an unambiguous trigger to enter RDR.

The MS should only enter RDR when there is no more data pending for transfer (uplink or downlink). The MS can inform the base station when it transmits the last uplink data packet.  If downlink data is pending, the base station should schedule a resource allocation for it.

If the MS is in Connected Mode and new uplink data is to be sent but the base station is not providing scheduled resources for the MS, for example because the base station has provided all the resources indicated by the last BSR report from the MS, then the MS may use the RACH with C-RNTI procedure to request additional uplink resources.
While in RDR mode the DCIs which the MS receives are called Anchor DCIs. The anchor DCIs serve a similar purpose to the paging occasions in Idle Mode, i.e. they define a point in time where the MS can be contacted by the base station.

Anchor DCIs are defined by a RDR cycle (e.g. power of 2 number of frames) and the use of MS specific information (e.g. MS C-RNTI or time of the DCI carrying the feedback information) to prevent all MSs from attempting to use the same DCI as an anchor.
The RDR cycle used in the RDR sub-mode does not have any associated MS specific latency requirements. It defines the frequency of opportunities the base station has for addressing the MSs in Connected Mode and should be short enough so as not to substantially impact the MS battery consumption (over time) or have an impact on the legacy core network (e.g. NAS retransmission timers), typically in the range of a few seconds. The length of the RDR cycle is common to all MSs and can be broadcast in the system information.

When activity has not taken place for some time, the MS moves from Connected Mode into one of the sleep modes for better battery savings using a Connected Mode Release timer.  The Connected Mode Release timer value is either the same as the READY timer in the Gb architecture or broadcast in system information in the S1 architecture.

	End of Change
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