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Pseudo CR 45.820 – EC-GSM, Correction of new packet control channel format description
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

Some errors have been pointed out in the description of the new packet control format introduced for EC-GSM.
1.3
Summary of change

The errors in the description of the new packet control format introduced for EC-GSM are corrected.
pCR to 3GPP TR 45.820-v1.3.1
	First modification


6.2.2.1.2
New packet control channel format.

6.2.2.1.2.1
General

In GSM the coding scheme CS-1 is extensively used, not only as the lowest coding scheme in the GPRS set, but also in different packet control channels, including for example PCH (CCCH/D), AGCH (CCCH/D), BCCH and PACCH.

For CIoT devices the amount of control signalling can be limited due to the substantially reduced functionality envisioned,. Hence, a new point-to-multipoint control message and an associated coding block type have been designed.

The compact control message is described in detail in subclause 6.2.2.1.2.2.

For the DL coding block type payload content of, 88 bits and 80 bits have been defined for use on EC-CCCH/D and EC-PACCH/D respectively. For the UL a payload size of 64 bits has been defined for use on EC-PACCH/U.
The payload is protected with an 18 bit CRC field, and a 1/3 convolutional mother code to generate 114 and 116 punctured bits for EC-PACCH/D and EC-CCCH/D respectively. Eight less punctured bits for EC-PACCH/D are used to cater for the currently defined Stealing Flags and provide backwards compatibility with existing GPRS and EGPRS implementations. For the EC-PACCH/U, 116 punctured bits are generated.
The punctured bits are for EC-CCCH/D repeated over two burst, while the EC-PACCH/D and EC-PACCH/U are repeated over four bursts to utilize the equivalent resources of a CS-1 4-burst radio block.

EC-PCH, EC-AGCH and the EC-PACCH/D make use of the new packet control channel format on the DL, while BCCH still uses CS-1 format. 

6.2.2.1.2.2
Detailed description

The following is a description of the new packet control channel format, following the nomenclature and description used in TS 45.003 [12]. 

6.2.2.1.2.2.1
Packet control channels in extended coverage (EC-CCCH/D, EC-PACCH)

6.2.2.1.2.2.1.1
Block constitution

The message delivered to the encoder on the DL has a fixed size of N information bits {d(0),d(1),...,d(N-1)}, where:

-
EC-CCCH/D: N=88

- 
EC-PACCH/D: N=80

-
EC-PACCH/U: N=64

6.2.2.1.2.2.1.2
Data coding

a)
Parity bits:

Eighteen data parity bits p(0),p(1),...,p(17) are defined in such a way that in GF(2) the binary polynomial:

d(0)DN+18-1 +...+ d(N-1)D18 + p(0)D17 +...+ p(17), when divided by:

D18 + D17 + D14 + D13 + D11 + D10 + D8 + D7 + D6 + D3 + D2 + 1, yields a remainder equal to:

D17 + D16 + D15 + D14 + D13 + D12 + D11 + D10 + D9 + D8 + D7 + D6 + D5 + D4 + D3 + D2 + D + 1.
The parity bits are added after the block of N bits, the result being a block of N+18 bits, {b(0),…,b(N+18-1)}, defined as:

b(k)
= d(k)

for k = 0,1,...,N-1

b(k)
= p(k‑N)
for k = N,...,N+18-1
b) Tail-biting convolutional encoder

The six last bits are added before the block of N+18 bits, the result being a block of N+24 bits {c(‑6),…,c(0),c(1),...,c(N+18-1)} with six negative indices:

c(k)

= b(N+18+k)

for k = -6,...,-1

c(k)

= b(k)


for k = 0,1,...,N+18-1

This block of N+24 bits is encoded with the 1/3 rate convolutional mother code defined by the polynomials:
G4 = 1 + D2 + D3 + D5 + D6

G7 = 1 + D + D2 + D3 + D6

G5 = 1 + D + D4 + D6
This results in a block of (N+18)*3 coded bits {C(0),...,C((N+18)*3-1)} defined by:

C(3k)     = c(k) + c(k‑2) + c(k‑3) + c(k‑5) + c(k‑6)

C(3k+1) = c(k) + c(k‑1) + c(k‑2) + c(k‑3) + c(k‑6)

C(3k+2) = c(k) + c(k‑1) + c(k‑4) + c(k‑6)     for k = 0,1,..., N+18-1

The code is punctured in such a way that the following coded bits are not transmitted:

	EC-CCCH/D

EC-PACCH/U
	{C(k) for k = floor(linspace(0,(N+18)*3-1,(N+18)*3-116)) (Matlab syntax used)

	EC-PACCH/D
	{C(k) for k = floor(linspace(0,(N+18)*3-1,(N+18)*3-114)) (Matlab syntax used)


6.2.2.1.2.2.1.3
Mapping on a Burst

6.2.2.1.2.2.1.3.1
EC-CCCH/Dand EC-PACCH/U

The mapping is given by the rule:

For B = 0 and 1

e(B, j)

= C(j)


for j = 0,1,...,115

6.2.2.1.2.2.1.3.2
EC-PACCH/D
The mapping is given by the rule:

For B = 0, 1, 2 and 3





e(B, j)

= C(j)


for j = 0,1,...,113
	End of modification
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