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2.4.1.4
1 Introduction
This document provides the text proposal related to semi-persistent scheduling for the NB-OFDMA system. Detailed discussions and analysis on the proposed changes can be found in [1].
2 Proposed Text for the TR
	First Change


7. 
Physical layer aspects and radio access protocols for clean slate concepts
[details omitted]
7.2
Narrow Band OFDMA

[details omitted]
7.2.3
NB OFDMA MAC layer

[details omitted]
7.2.3.5
Uplink PDU transfer procedure

7.2.3.5.1
General procedure

A mobile station in idle mode wish to transfer data on the uplink has to follow the general steps shown in Figure 7.2.3.5.1-1. 
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Figure 7.2.3.5.1-1. Procedure for uplink data transfer

Mobile station may perform synchronization and read Primary System Information message to determine if system information has changed before sending channel request. If system information has changed then mobile station first re-acquires system information message before attempting access.

7.2.3.5.2
Random Access

[details omitted]
7.2.3.5.2
Semi-Persistent Scheduling
The basis for uplink data transfer is dynamic scheduling, which normally requires the resource requests via RACH and resource allocations via PDCCH every time for data transmission, as shown in subclause 7.2.3.5.1. 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 supported for uplink transmissions, motivated by the fact that the main usage is that the MS periodically report 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

The base station can trigger the SPS operations for a certain MS, by sending a 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 and SPS interval, etc. The condition to trigger the SPS operation at the base station can be that the coverage class and timing advance of a MS keep unchanged during a certain pre-configured period, i.e., the MS is a stationary device.
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. When a new scheduling command is detected, 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. 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.

SPS Deactivation

To deactivate the SPS operation, the BS may send a PDCCH with SPS deactivation format to the MS.
Once the BS 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. In addition, if a MS changes to a different coverage class, the SPS operation is implicitly deactivated.
7.2.3.6
Paging procedure

[details omitted]
	Second Change


7.2.3.9 
Uplink and downlink control messages

All downlink control messages are sent on the PDCCH hence there is no requirement for the mobile station to differentiate between downlink blocks that carry access stratum control messages and upper layer data.

Table 7.2.3.9-1 Example Uplink assignment message
	Information Element
	Size (bits)
	Purpose

	Message ID
	5
	Identifies message

	Address with request reference
	
	

	
Access request reference
	10 or 9
	The 10 (or 9) bit random number in the channel request sent to request uplink resources. Note additional bit needed to indicate 10 or 9 bit random reference.

	
PRACH resource ID
	8
	This identifies the PRACH resource block where the channel request was received.

	
Relative FN offset
	2
	Indicates the number of frames between the frame number that device sent the PRACH and the frame number in which assignment sent to the mobile.
00 same FN

01 1 FN before assignment message frame number

10 2 FN before assignment message frame number

11 3 FN before assignment message frame number

	Address with TLLI/S-TMSI
	
	

	
TLLI/S-TMSI
	32/40
	

	PUSCH Tone allocation
	7
	First tone of the uplink resource segment

	PUSCH slot allocation 
	8
	First slot of the uplink resource segment

	Relative Starting FN
	2
	Frame offset from the frame number in which the device received the Uplink assignment message to where the resource allocation starts.
00 same FN

01 1 Fame after assignment message frame number

10 2 Frames after assignment message frame number

11 3 Frames after assignment message frame number

	Timing advance 
	5
	

	Number of consecutive data segments to transmit
	3
	Number of consecutive data segments (1 to 8) that the device can transmit before network will send a ack. 

	Coding scheme
	5
	

	SPS indication
	1
	Indicate that current UL assignment is SPS or not


The uplink assignment will address the mobile either with a random reference or with TLLI/S-TMSI.
Table 7.2.3.9-2 Example Downlink assignment message
	Information Element
	Size (bits)
	Purpose

	Message ID
	5
	

	Addressing
	32/40
	TLLI/S-TMSI

	PDSCH Tone allocation
	5
	First tone of the downlink resource segment.

	PDSCH slot allocation
	8
	First slot of the downlink resource segment

	Relative Starting FN
	2
	Frame offset from the frame number on which the device received the downlink assignment message to where the downlink resource allocation starts

	Coding scheme
	5
	

	PUCCH slot for sending ack/nack
	2
	Relative slot number for sending ack/nack.
00: Unack mode used, no PUCCH allocated

01: 1 slot after last of PDSCH block.

10: 2 slot after last slot of PDSCH block.

11: 3 slot after last slot of PDSCH block.

	Number of consecutive data segments to receive
	3
	Number of consecutive data segments (1 to 8) that the device can receive before MS needs to receive new downlink assignment. 


Table 7.2.3.9-3 Example Uplink ack/nack message
	Information Element
	Size (bits)
	Purpose

	Message ID
	5
	

	Address info
	32/40
	TLLI/S-TMSI

	Final ack ind
	1
	Indicates to the MS that uplink transfer has completed and MS should return to idle mode.

	Data segment acknowledgment bit map
	8
	Optional bitmap.
Each bit indicates status of one uplink MAC data block.

	Total
	46/54
	


Note: Use of a temporary shorter device ID to include in uplink data blocks and optimized downlink ack/nack channel post contention resolution is FFS

	End of Changes
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