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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 interpretation of DL PACCH blocks sent to EC-GSM devices and legacy devices monitoring the same downlink packet resources needs further clarification. Secondly, a clarification is needed regarding the relationship between abnormal DL TBF release and the inability of a device to interpret DL PACCH blocks. Thirdly, there is no need for a FBI field in the DL EC-PACCH header since the EC-PUAN message will include a field that indicates whether or not the corresponding UL TBF is to be released. Lastly, the RBSN needs to be 2 bits long to allow for a 2 block downlink EC-PACCH message which means it must allow for indicating the following possibilities:

· The received EC-PACCH block contains part 1 of a 1 block EC-PACCH message

· The received EC-PACCH block contains part 1 of a 2 block EC-PACCH message

· The received EC-PACCH block contains part 2 of a 2 block EC-PACCH message

1.3
Summary of change

The interpretation of DL PACCH blocks sent to EC-GSM devices and legacy devices monitoring the same downlink packet resources is clarified. In addition, an explanation is provided regarding how abnormal DL TBF release is triggered by legacy devices irrespective of DL PACCH blocks sent to EC-GSM devices. The DL EC-PACCH block header is modified to delete the FBI field and to expand the RBSN field to 2 bits since DL EC-PACCH messages can be 1 or 2 blocks long.
1.4
References

[1]

GP-140421, “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things”, source VODAFONE Group Plc. GERAN#62
pCR to 3GPP TR 45.820-v1.0.0
	First modification 


6.2.4.2.8
EC-PACCH

A new control block format for EC-PACCH is used by CIoT devices. 

When in normal coverage, the new control block format is mapped onto the same physical channels as current PACCH, and is operating in the current 52-multiframe structure.

When in extended coverage, the resource mapping is using multiple TS in a single BTTI, and for some coverage classes, also multiple BTTIs. The resource mapping per coverage class can be mapped in multiple ways onto the overall TDMA frame structure, see Table 6.2-3, but the same number of TS and TTIs are always used.

The new packet control block format used for both the DL and UL is defined in subclause 6.2.2.1.2. and subclause 6.2.3.1.2 respectively. Each EC-PACCH block uses a 4, 8 or 16  burst mapping on the same timeslot as shown in Figure 6.2-6. 
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Figure 6.2-6. EC-PACCH mapping. CC1,CC2 (top),CC3, …, CC6 (bottom).

For EC-PACCH transmission on the UL, a more compact burst format than currently used when mapping the four radio blocks onto the physical resources is used. The more compact burst mapping ensures the same burst is transmitted consecutively, with no other bursts transmitted in-between. Using the current burst mapping, this would only apply for CC5 and CC6 where the blind transmissions are spread over more than 1 TTI. For example, for CC5 using the current mapping the first burst is transmitted in TDMA frame N on TS0,1,2,3, and on TDMA frame N+4 on TS0,1,2,3. With the compact mapping the first burst is instead transmitted in TDMA frame N, and N+1 on TS0,1,2,3.

An EC-GSM device will not be able to interpret a legacy DL PACCH block since it will attempt to decode DL PACCH blocks using a new block format defined for EC-PACCH as described in [3]. In addition, an EC-GSM device will expect the stealing flags to indicate CS-3 whenever a EC-GSM DL PACCH block is sent whereas the stealing flags will indicate CS-1 or MCS-0 whenever a legacy DL PACCH block is sent. Similarly, a legacy device will not be able to interpret an EC-GSM DL PACCH block since its stealing flags will indicate CS-3 and it is coded differently from both legacy PACCH blocks and legacy data blocks. 

Legacy devices use T3190 to verify the ongoing arrival of downlink RLC data blocks such that the extended absence of RLC data blocks is what leads to an abnormal release of a DL TBF (i.e. when T3190 expires). As such, the inability of a legacy device to interpret one or more DL radio blocks resulting from the BSS transmitting EC-GSM DL PACCH blocks on timeslots it is monitoring will not result in any operational problem.
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6.2.4.2.8
EC-PACCH

A new control block format for EC-PACCH is used by CIoT devices. 

rst modification (new sub-clause)
6.2.4.9.3
RLC Control Block header (EC-PACCH)

6.2.4.9.3.1

Header format

The EC-PACCH block is coded according to description in sub-clause 6.2.2.1.2 with a payload content of 8 octets in the UL and 10 octets in the DL. The number of header fields are reduced compared to legacy operation due to the reduced RRC functionality required to support a device in EC-GSM packet transfer mode (see Figure 6.2-12 and 6.2-13). 
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Figure 6.2-12: EC-GSM Uplink RLC/MAC control block together with its MAC header

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	

	
	

	
	

	
	


	8
	7
	6
	5
	4
	3
	2
	1
	

	spare
	P
	PR
	
	USF
	
	MAC header

	RBSN
	TFI
	spare
	Octet 1

	
	Octet 2

	Control Message Contents
	…

	
	Octet 9


Figure 6.2-13: EC-GSM Downlink RLC/MAC control block together with its MAC header

6.2.4.9.3.2

Retry (R)

This field is maintained as per legacy operation.(see TS 44.060).

6.2.4.9.3.3

Polling (P)

The legacy RRBP, S/P fields are merged to create a single 2 bit P field used to indicate when a device has been polled and if polled where it is to begin transmitting the corresponding UL EC-PACCH message. However, further investigation of a suitable size for P is foreseen.
6.2.4.9.3.4
USF 

This field is maintained as per legacy operation.

6.2.4.9.3.5
Power Reduction (PR), TFI 

These fields are maintained as per legacy operation (see TS 44.060).

6.2.4.9.3.6
Reduced Block Sequence Number (RBSN) 

This field can be maintained as per legacy operation since a DL EC-PACCH message will require a maximum of two EC-PACCH blocks. 



6.2.4.9.3.7
Spare bits

In the UL EC-PACCH header 7 spare bits are available for future use. In the DL EC-PACCH header 2 spare bits are available for future use.

	End of modifications
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