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NB M2M - Data Transmission and Retransmission
Background
In last GERAN meeting, the principles of typical MAC layer function were introduced in [1]. In this contribution, it proceeds to discuss the data transmission and retransmission for NB M2M.
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.
The intention for the data retransmission by MAC is different from repetition done by physical layer. 
Retransmission will be used when reception failure occurs, which is caused by bad radio conditions or decoding errors. The transmitter retransmits the data according to feedback from receiver. The receiver may combine the retransmitted data with the one received before. Such a combination includes Chase Combine (CC) and Incremental Redundancy (IR). Both of them could be applied in retransmission for NB M2M access.
Repetition serves for the aimed BLER in a radio link. The selection of the number of repetition is involved in the Modulation and Coding Scheme decision.
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 1, since the V(S) can either be 0 or 1, the window size of the transmitter is two which is shown in red. The MAC PDUs in the transmitting window are indexed as either 0 or 1. The V(S) always contains 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. 


Figure 1 Data transmission and Retransmission
Uplink direction
For uplink, the V(R) will be carried in the IE ULPN which is included 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 receive the last MAC PDU correctly, the BS can either provide no indication of the following V(R) or indicate the V(R) without any real UL resource allocation.
Downlink direction
For downlink, the V(R) will be carried in the IE NEPN which is included in the uplink MAC control element [2]. The resource for V(R) information is scheduled by BS. It can be scheduled at the same time with the DL allocation for current downlink MAC PDU.
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 IE DLPN which is included in the DL resource allocation within the content of a DCI. 

Proposal 
With the single process retransmission introduced above, the M2M terminal can have a reliable data transmission with less transmission buffer, which is in line with the low cost requirement for M2M. It is proposed to adopt the description of single process retransmission into the TR.  
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