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Proposed Text for the TR on NB M2M  data transmission and retransmission
1 Introduction

A new study item named Cellular IoT was approved at GERAN #62 (see [1]).The basic principle of the single process data transmission and retransmission has been introduced and discussed for NB M2M in [2]. The scheduling and decoding feedback design during the data transmission procedure have also been discussed in [3]. 
This document contains a text proposal for the Cellular IoT TR on the “clean-slate” data transmission and retransmission.
2 Proposed text for the TR
	First Change


7.1
Narrow Band M2M (NB M2M)
7.1.4
Link layer aspects
7.1.4.x Data transmission and retransmission

Considering the low cost requirement for MTC terminals, a single process retransmission is proposed to reduce the buffer size and meanwhile guarantee the reliability of data transmission.
7.1.4.x.1 Principle for single process retransmission

In single process retransmission, a new MAC PDU can be sent only when the previous one has been acknowledged. Such a mechanism can be achieved by the following procedure.

-
 Each MAC endpoint transmitter shall have an associated send state variable V(S). 

 V(S) denotes the sequence number of the next in‑sequence MAC PDU to be transmitted. V(S) can take on the value either 0 or 1. The value of V(S) shall be incremented by 1 after transmission of the MAC PDU with V(S) = V(R).

- 
Each MAC endpoint receiver shall have an associated receive state variable V(R).The receive state variable denotes the sequence number of the MAC PDU which is expected by the receiver. V(R) can take on the value either 0 or 1 and the value of V(R) shall be informed to the transmitter. The value of V(R) shall be incremented by 1 after a MAC PDU has been received correctly.
As showed in Figure 7.1.4.x-1, since the V(S) can either be 0 or 1, the window size of the transmitter is two which is shown in red block. The MAC PDUs in the transmitting window are indexed as either 0 or 1. The V(S) is always set as the index of the MAC PDU on the right side of the transmitting window. The receiver informs the expected index of the MAC PDU according V(R). The transmitter will pick up the MAC PDU indexed with the value of V(R) required in the transmitting window to transmit. 


[image: image1.emf]Transmitter Receiver

V

(R

)

 =

1

1

st

 

M

A

C

 P

D

U

 t

ra

n

sm

i

ss

io

n 

Received correctly

Next expected MAC PDU indexed 

with 0  (V(R) =0)

V(

R)

 =

0

2

n

d 

M

A

C

 P

D

U

 t

ra

n

sm

i

s

s

io

n

 

V

(

R

) 

=

0

2

nd 

M

A

C

 P

D

U

 R

e

t

ra

n

sm

is

s

io

n

3

rd 

M

A

C

 P

D

U

 tr

a

ns

m

i

ss

io

n

 

Received incorrectly

Next expected MAC PDU 

indexed with 0  (V(R) =0)

...

V(R) =1

1 2 3 4

V(S) =1

1 2 3 4

V(S) =0

1 2 3 4

V(S) =1

1 2 3 4

V(S) =1

1

0 1

1 0

1 0

V(

R)

 =

1

V(S) =1

Received correctly

Next expected MAC PDU indexed 

with 1  (V(R) =1)

Received correctly

Next expected MAC PDU indexed 

with 0  (V(R) =0)


Figure 7.1.4.x-1 Data transmission and Retransmission
7.1.4.x.2 Decoding Feedback and related behavior

As shown in Figure 7.1.4.x-1, when the receiver receives the corresponding signals according to the BS scheduling, the receiver will try to combine the signal with that of the previous transmission if this is a retransmission of the MAC PDU. Then the receiver demodulates and decodes the combined signal. If the MAC PDU is decoded successfully, the receiver will increase the sequence number of V(R) by 1 (for 1-bit V(R), this equals to reversing the sequence of V(R)), and then send the updated V(R) to the transmitter. Otherwise if the PDU is decoded failure, the sequence of V(R) will be kept the same and be sent  back to the transmitter.

On the transmitter side, it will check the value of the sequence of V(R) from the feedback information. From the received V(R), the expected MAC PDU from the receiver can be identified by the transmitter. 
- If the received V(R) is different from the V(S) sent in the latest PDU transmission, this means the previous PDU has been decoded successfully on receiver side. 
- Otherwise, it means a decoding failure on the receiver. According to the received V(R), the transmitter can choose the expected MAC PDU with correct redundancy version to be sent in the next scheduling.

7.1.4.x.3 Uplink direction
For uplink, the V(R) will be carried in the UL resource allocation within the content of a DCI. The first V(S) is set as the first value of V(R) during the UL transmission.
When the BS receives the last MAC PDU correctly, the BS could provide indication of the following V(R) in a DCI without any dedicated resource allocated.
7.1.4.x.4 Downlink direction
For downlink, the V(R) will be carried in the uplink MAC control element. The resource for V(R) information is scheduled by BS.

The first V(R) is set as the first value of V(S) during the DL transmission and the V(S) is carried in the DL resource allocation within the content of a DCI. 
	End of Changes
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