3GPP GERAN Adhoc#3 on FS_IoT_LC



                    GPC150379
Kista, Sweden   





                        Agenda Item: 2.4.1.5
29th June – 2nd July 2015
Source: Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd., Neul Ltd., Qualcomm Incorporated

pCR 45.820 NB-CIoT - MAC PDU Structure and Segmentation/Re-assembly
1 Introduction
At GERAN#62, a new SI [1] was approved to study cellular support for ultra-low complexity and low throughput IoT. This document contains a text proposal for the Cellular IoT TR on the MAC PDU structure and segmentation/re-assembly function of the Narrowband Cellular IoT solution (NB-CIoT), formed from the convergence of the NB-M2M and NB-OFDMA candidate solutions [2], which is the result of consolidating [3].
2 Proposed text for the TR
	First Change


7.3
Narrowband Cellular IoT (NB-CIoT)
7.3.4
 Link layer aspects
7.3.4.6
Data transfer procedure
7.3.4.6.2
Segmentation and re-assembly
The segmentation function is responsible for segmenting upper layer (PDCP or LLC) PDUs into MAC PDUs before transmission. The reassembly function reassembles the upper layer PDUs in the proper order at the receiving end.
The general overview of this function is shown in Figure 7.3.4.6-1.
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Figure 7.3.4.6-2 Segmentation and re-assembly overview
Segmentation

Segmentation allows transmitting an upper layer PDU over multiple MAC PDUs, whereas concatenation allows transmitting multiple upper layer PDUs or segments of upper layer PDUs within one MAC PDU. The upper layer PDUs, or segments of upper layer PDUs, are placed in the MAC PDUs in the same order as received from the upper layers. Segmentation information (e.g. sequence number, length indicator) is included in the MAC header as described in subclause 7.3.4.8.1. 

Re-assembly

MAC PDUs are collected at the receiver side until all segments of an upper layer PDU have been received. The MAC headers are removed, and the MAC data elements re-assembled into an upper layer PDU. 

The received upper layer PDUs are delivered to the upper layer in the order they were originally transmitted. This is guaranteed by the single process retransmission mechanism.
	Second Change


7.3.4.8
MAC PDU format and structure
7.3.4.8.1
MAC PDU general structure

Generally, a MAC PDU payload consists of a MAC header and a MAC payload. The length of a MAC PDU is variable and the maximum size depends on the code block size in physical layer. Padding and a CRC are appended to the MAC PDU.

A typical uplink MAC header includes TLLI/S-TMSI, BSR, sequence number, length indicators (to indicate higher layer boundary information), last data block indicator, MAC control or upper layer data indicator etc. TLLI/S-TMSI is only needed in the first uplink data block, and any subsequent retransmissions until contention is resolved. When MS has more uplink data to transmit, BSR can be added to indicate the data buffer size. If TLLI/S-TMSI and BSR are included, the total number of octets of the MAC header is about 6~7 octets, else it is about 2 octets (may be larger if there is more than one higher layer PDUs). 

There is no need to carry TLLI/S-TMSI and BSR in the downlink MAC PDU, since network can schedule downlink by itself. A typical downlink MAC PDU header includes sequence number, length indicators, last data block indicator etc. The total number of octets of a downlink MAC PDU header is about 2 octets (may be larger if there is more than one higher layer PDUs).

Optionally, the NB-CIoT solution allows multiplexing of MAC signalling and data in one MAC PDU.

	End of Changes
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