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1
Introduction

1.1
Background Information

A study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things was approved at GERAN#62, see [1]. The study allows both for an evolution of GSM, to comply with the objectives of the study, and non-backwards compatible solutions by a new system design. 
1.2
Reason for change

The legacy contention resolution procedure currently states that a device shall include its TLLI in all uplink data blocks until it receives a PUAN confirming its TLLI as the winner of the contention based access. The change proposed herein allows for increasing the PDTCH utilization during an uplink transmission by not requiring the inclusion of device TLLI within each RLC data block sent prior to contention resolution. The procedure is specifically applicable to the EC-GSM solution of the FS_IoT_LC study (see [1]) where an AB is sent on the EC-RACH and triggers the BSS to assign uplink PDTCH resources.

1.3
Summary of change

The TR is updated to provide a description of an enhanced AB based contention resolution that does not require the inclusion of device TLLI within each RLC data block sent prior to contention resolution.  
1.4
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	First modification (new sub-clause)


6.2.X
Enhanced AB Based Contention Resolution
6.2.X.1
TLLI Inclusion in One Data Block
To minimize the overhead of TLLI inclusion, a device only needs to include the TLLI in the first RLC block being sent. To minimize the risk of collision between devices, a supplementary short TLLI can be included in the subsequent blocks. Upon receiving an Immediate Assignment message a device will include the 4 least significant bits of its TLLI, i.e. a reduced TLLI (rTLLI), in the RLC data block header for all but the first radio block it transmits during the uplink data transmission (see Figure 6.2.X-1). To support the introduction of the reduced TLLI (rTLLI) four spare bits in the uplink RLC data block header are re-defined as shown in Figure 6.2.X-2.
6.2.X.2
Access Collisions
The 3 random bits included as part of the AB based access request sent on the EC-RACH and the 4 bit reduced TLLI included in RLC data block header will result in a less than 1% chance (i.e. 1/128) of two devices colliding such that they both think they have successfully performed an uplink transmission. 
If the random reference included in the Immediate Assignment includes TDMA frame information corresponding to where the AB based access request was received, then the risk of collision will be further mitigated in that for collision to occur two colliding devices will need to have used the same set of one or more EC-RACH access bursts.
This probability of collision will be further reduced considering that two colliding devices may indicate a different number of data blocks required in the AB based access request and/or use different coverage classes (also indicated in the AB based access request). 

By ensuring that the full TLLI is included in the first uplink RLC data block and rTLLI is included in each remaining RLC data block, a BSS can have an increased confidence that each RLC data block was received from the same device. 

Should a collision still occur then the BSS may receive RLC data blocks from both devices and thereby unknowingly create an erroneous LLC PDU.  In this case an application layer Ack will not be generated by the peer application in the network and both devices may then re-attempt the transmission of their uplink reports (i.e. a new system access request may be triggered if the data is considered to be important enough).

Figure 2 shows the procedure used within the context of a one phase access. It has a positive impact on PDTCH utilization due to only including 4 octets of TLLI information in the first RLC data block. The case of a 100 octet uplink transmission is considered (i.e. application layer payload = 25, COAP/DTLS/UDP/IP = 65, SNDCP/LLC = 10) using MCS-1 where 5 RLC data blocks will be needed (18 + 4*22 = 106 octets of payload supported).

	MS
	BSS

	1. EGPRS Packet Channel Request [RACH]

	2. Immediate Assignment [AGCH]

	3. Uplink RLC Data Block (BSN=0, TFI, TLLI) [PDTCH]

	4. Uplink RLC Data Block (BSN=1, TFI, rTLLI) [PDTCH]

	5. Uplink RLC Data Block (BSN=2, TFI, rTLLI) [PDTCH]

	6. Uplink RLC Data Block (BSN=4, TFI, rTLLI) [PDTCH]

	7. Uplink RLC Data Block (BSN=5, TFI, rTLLI) [PDTCH]

	8. Packet Uplink Ack/Nack (TFI, TLLI, FAI=1) [PACCH]

9. Packet Control Ack [PACCH]




Figure 6.2.X-1: Enhanced AB  Based Contention Resolution (5 RLC data blocks sent)
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Figure 6.2.x-2: rTLLI in MCS-1, MCS-2, MCS-3 and MCS-4 data blocks
	End of modifications
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