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2.4.1.5
1 Introduction
This document provides the text proposal related to the semi-persistent scheduling for the NB-CIoT system. Detailed discussions on the proposed changes can be found in [1]. 
2 Proposed Text for the TR
	First Change


7.3
Narrowband Cellular IoT (NB-CIoT)
[details omitted]
7.3.x
Link layer aspects
[details omitted]
7.3.x.x
Semi-Persistent Scheduling
The basis for uplink and downlink scheduling is dynamic scheduling. The resource requests via RACH and resource allocations via PDCCH are normally required to allocate resources every time for data transmission. Generally, if the amount of data to transmit is large, the overhead in terms of control signalling is well motivated and relatively small. However, some services, most notably smart metering, are characterized by regularly occurring reports of relatively small payloads. To reduce the control signalling overhead, semi-persistent scheduling (SPS) is provided in addition to dynamic scheduling. SPS is only supported for uplink transmissions, motivated by the fact that the main usage is that the MS periodically reports a small amount of data to the base station.
With SPS, the MS is provided with the scheduling information on the PDCCH, together with an indication that this applies to a certain periodicity until further notice. Hence, the control signalling is not necessary for each transmission and the overhead is reduced.

SPS Activation

MSs can send the SPS activation request with preferred SPS interval to base station via RACH. The requested SPS interval can be explicitly indicated or embedded in the random number. The base station can explicitly indicate the SPS activation and SPS interval in PDCCH. Alternatively, the base station may respond by a SPS-C-RNTI to activate the SPS transmissions or C-RNTI to reject it. When a SPS-C-RNTI is assigned to respond a SPS activation request, the configured SPS interval can be explicitly indicated or embedded in the SPS-C-RNTI.

Once the MS has received PDCCH with SPS activation response and semi-persistently scheduled resources, it is able to periodically transmit date in the uplink based on the configured periodicity (i.e., SPS interval). The SPS interval indicated by the base station overwrites the one requested by the MS in RACH.

If the base station wants to trigger the SPS operations for a certain MS, the base station may send the SPS activation command using either RRC signalling or a special PDCCH format. This provides the MS with the necessary information for the subsequent SPS operations, e.g., SPS starting frame, SPS interval, and/or SPS-C-RNTI.
SPS Operation

If the SPS operation is activated, the semi-persistently scheduled resources are always allocated to the initial transmission during each SPS interval, unless the MS detects a new scheduling command or has a coverage class change. When a new scheduling command is detected at the start of each SPS interval, it takes precedence over the semi-persistent scheduling, which is useful if the semi-persistently allocated resources may need to be re-scheduled. Otherwise, the MS always follows the resource allocations of the latest semi-persistent scheduling. If a MS changes to a different coverage class, the SPS resources are re-scheduled by a PDCCH in the changed coverage class. Retransmissions can either follow the semi-persistently allocated resources or be dynamically scheduled. Similarly, when a dynamic scheduling command is detected, it takes precedence over the semi-persistent scheduling.

In case that a SPS-C-RNTI is used for SPS operations, the SPS-C-RNTI is used as a normal C-RNTI for PDCCH monitoring after initial transmission and/or re-transmission during each SPS interval, until that the MS enters idle mode to release the C-RNTI. At the start of next SPS interval, the same SPS-C-RNTI is automatically assigned to the MS without the need of RACH procedure.

SPS Deactivation

To deactivate the SPS operation, the MS can send the SPS deactivation request to the base station via RACH. Alternatively, the base station may send a PDCCH with SPS deactivation format to the MS.

Once the base station does not successfully decode the semi-persistently scheduled data transmission and re-transmission in a certain SPS interval, or the MS does not get acknowledgement for the semi-persistently scheduled data transmission and re-transmission, the SPS operation is implicitly deactivated. 

	Second Change


7.3.x.x

Random access procedure

[details omitted]
7.3.x.x.x
RACH configuration

[details omitted]
7.3.x.x.x
Random access procedure with random number

When the base station receives a Random Access Request message it responds with an Uplink Resource Allocation PDCCH message. If the Random Access Request message indicates a SPS activation request, the SPS activation is indicated in the Uplink Resource Allocation PDCCH message. The Uplink Resource Allocation message contains the random number from the Random Access Request, RACH resource identification of the RACH resource used for the Random Access Request message and an uplink allocation.  

During the random access with random number procedure, a C-RNTI value can be assigned to the MS in the Uplink Resource Allocation message and confirmed in the Ack/Nack message. After the Ack/Nack message the C-RNTI can be used to address the MS in all subsequent control messages. If the Random Access Request message indicates a SPS activation request, the Uplink Resource Allocation message may assign a SPS-C-RNTI value or a C-RNTI value to the MS, respectively indicating that the SPS operation is activated or not.

7.3.x.x.x
Random access request
When the SPS activation request is sent, the requested SPS interval can be explicitly indicated or embedded in the random number. The requested packet size for SPS can be indicated in BSR.
When a SPS-C-RNTI is assigned to respond a SPS activation request, the configured SPS interval can be explicitly indicated or embedded in the SPS-C-RNTI. This overwrites the SPS interval requested by the MS in RACH.
	End of Changes
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