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UL Data Transmission during Idle mode
Jaesun Cha, Soojung Jung, Seokki Kim, Chulsik Yoon
ETRI
1 Introduction

In the last meeting, we agreed to introduce a concept of dedicated ranging resources for M2M devices to resolve a congestion problem during network reentry from idle mode. But, all efforts for resolving the congestion problem are focused on initial ranging process during network reentry. 
In most cases, M2M devices in idle mode will perform network reentry to transmit UL data, which means that they have to perform additional contention-based BR process to transmit UL data right after completion of initial ranging as shown in the Figure 1. Although an M2M device succeeds in the first contention, it may fail in the second contention if many M2M devices participate in random access simultaneously.
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Figure 1 – UL data transmission procedure of an M2M device in idle mode
However, if an ABS knows that the M2M device will perform 5-step BR right after the reception of AAI-RNG-RSP message, the ABS may allocate UL bandwidth in unsolicited manner for the M2M device to transmit a BR header as shown in Figure 2. Finally, the M2M device can perform 3-step BR instead of 5-step BR and any potential congestion can be avoided without additional ranging resources. 
The same concept was already adopted in 16m standard. In 16m standard, an ABS may allocate UL grant in unsolicited manner during initial network entry (unsolicited bandwidth grant indicator & BR grant timer). In this contribution, we propose to adopt the same concept for UL transmission during idle mode. However, this scheme is not always applicable. Since a valid transport FID shall be included in a BR header, a relevant service flow shall be established before bandwidth request. Therefore, the proposed remedy will be applicable only if service flow information is retained during idle mode and the relevant service flow is established implicitly during network reentry. 
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Figure 1 – Proposed UL data transmission procedure of an M2M device in idle mode
2 Proposed Texts

----------------- Start of the text proposal ---------------------------------------------------------------------------------------
[Remedy 1: Modify texts on page 3, line 60 as follows;]

16.2.3 MAC Control messages

16.2.3.1 AAI-RNG-REQ 
Modify Table 678 as indicated

Table 678 – AAI-RNG-REQ message Field Description

	Field
	Size (bits)
	Value/Description
	Condition

	……
	
	……
	……

	Bandwidth Request Indicator
	1
	1: indicates BW grant is required for transmission of BR header after completion of network reentry
	Optional

	} else if (Ranging Purpose Indication == 0b0011 |0b0110|0b0111| 0b1011) {
	
	// Idle mode location update (and with other additional purposes)
	

	……
	
	……
	……


16.2.3.2 AAI-RNG-RSP 
Modify Table 679 as indicated

Table 679 – AAI-RNG-RSP message Field Description

	Field
	Size (bits)
	Value/Description
	Condition

	……
	
	……
	……

	Unsolicited bandwidth grant

indicator
	1
	1: indicates an unsolicited BW grant will be available for transmission of BR header without request from AMS during network entry or indicates an unsolicited BW grant will be available for transmission of BR header without request from M2M device during network reentry from idle mode
	Shall be included when AMS is attempting network entry
Shall be included if bandwidth request indicator is included in AAI-RNG-REQ when M2M device is attempting network reentry from idle mode

	……
	
	……
	……


[Remedy 2: Modify texts on page 7, line 1 as follows;]
16.2.18.7.2 Network re-entry from idle mode for M2M devices

For network reentry from Idle Mode, ranging parameters may be different for M2M devices or M2M groups.
BS may assign ranging resources, including ranging code and ranging opportunity, dedicated for M2M devices. In this case, M2M devices perform ranging for network (re-)entry using dedicated ranging resources. If BS does not assign dedicated ranging resources, M2M devices perform ranging for network (re-)entry using the ranging resources defined in Table 833 in 16.3.5.5.1.2.
For the network reentry indicated by a paging message that contains ranging configuration, the M2M device shall select a ranging opportunity according to the ranging configuration. Ranging configuration may include differentiated waiting offset time and backoff window size.
During network reentry, the M2M device may request UL BW grant without a contention-based bandwidth request by including Bandwidth Request Indicator in an AAI-RNG-REQ message. If an ABS receives the AAI-RNG-REQ message with Bandwidth Request Indicator set to 1, the ABS may allocate an UL bandwidth for transmission of BR without STID header, without a contention-based bandwidth request from the M2M device by setting the Unsolicited bandwidth grant indicator in an AAI-RNG-RSP message to the M2M device. If the Unsolicited bandwidth indicator is enabled, the ABS should allocate UL bandwidth within the BR grant time duration for transmission of the BR without STID header after receiving the AAI-RNG-RSP message.
The M2M device should monitor the A-MAP IE during the BR grant time duration for possible bandwidth allocation without performing any bandwidth request. If the M2M device fails to identify allocated bandwidth within the BR grant time duration, the M2M device shall perform contention based bandwidth request. 
The BR grant timer in ABS is started when the ABS transmits the AAI-RNG-RSP message with the unsolicited bandwidth grant indicator set to 1 to the M2M device.
The BR grant timer in M2M device is started when the M2M device receives the AAI-RNG-RSP message with the unsolicited bandwidth grant indicator set to 1 sent to it.
----------------- End of the text proposal ---------------------------------------------------------------------------------------
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