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1
Introduction
New WI on Narrow Band IOT (NB-IOT) is agreed [1]. Agenda Item for NB-IOT contains following points RRC [2]:

	7.16.3.2
Other 

Do we need RLC AM? PDCP, can it be used as is? Segmentation, concatenation etc – can we reuse the current principles. DRX mechanisms. BSR – support for UL scheduling etc


In this document we discuss user plane aspects of NB-IOT and analyse what parts of user plane can be removed/reused/enhanced.
2
Discussion
NB-IOT devices are expected to be very low cost and to reduce battery consumption it should only have very essential functions. Removing unnecessary functions for NB-IOT will have added advantage of required memory size which in turn will further lead to lower cost. Based on generic requirements from TR 45.820 Table 1, Table 2, Table captures MAC, RLC and PDCP functionalities respectively that can be either removed or reduced to allow very efficient operation.
2.1 MAC Functionalities

Table 1: Applicability of MAC procedures for NB-IOT
	MAC procedure
	Applicability

	Logical Channels
	Reduce number of logical channels

	Mapping of Transport Channels to Logical Channels
	Reuse

	Random Access Procedure
	Reuse with enhancements

	Maintenance of Uplink Time Alignment
	Depends on RAN1

	Logical Channel Prioritization
	Reuse in principle (reduce number of logical channels)

	HARQ operation
	RAN1 to decide

	Disassembly and Demultiplexing
	Reuse in principle

	UL Grant reception
	Reuse

	Multiplexing and Assembly
	Reuse

	Scheduling Request
	Depends on small data transfer mechanism

	Buffer Status Reporting
	Reuse in principle with simplification

	Power Headroom Reporting
	Depends on RAN1

	PCH Reception
	Reuse

	BCH reception
	Reuse

	DRX
	Connected DRX can be removed
Note: IDLE DRX needs enhancments for battery saving

	SPS
	Remove

	MCH Reception
	Remove

	Activation/deactivation of Scells
	Remove


2.2 RLC Functionalities
Few important aspects of RLC in NB-IOT context are:

1. Segmentation is required as available resource for transmission can be small

2. Support of TM mode is required due to System information messages 

3. Reliability of communication will be required for software update and alarm type data from NB_IOT devices, so it is better to support ARQ. Since AM mode is required we can remove UM mode.
Table 2: Applicability of RLC procedures for NB-IOT

	RLC procedure
	Applicability

	TM Mode
	Reuse

	UM Mode 
	Remove

	AM Mode
	Reuse

	transfer of upper layer PDUs
	Reuse

	error correction through ARQ
	Reuse

	concatenation, segmentation and reassembly of RLC SDUs
	Reuse 

	reordering of RLC data PDUs
	Reuse

	duplicate detection
	Reuse 

	RLC SDU discard
	Reuse

	Disassembly and Demultiplexing
	Reuse in principle

	RLC re-establishment
	Remove


2.3 PDCP Functionalities
Clause 4.3 of TR 23.720 has documented the traffic models for CIoT. Most of the categories, e.g. MAR, and Network Command, are characterized by small data size and infrequent. For example, periodic MAR is using the data size of 20-200 Byte and maximum frequency of 30 min, and Network Command is using data size of 0-20 byte with similar frequency. Considering the IP header (e.g. 20B for IPv4 and 40B for IPv6) and UDP header (8B) or TCP header (20B), the overhead is significant. Therefore, header compressing is necessary for the efficient support of large number of devices for the NB-IoT. 

In addition, for the NB-IOT use, it is expected that the device will communicate with a rather fixed node, i.e. the Application Server or a gateway. This means the traffic to/from the NB-IOT device is a relative stable IP flow, i.e. having the same source and destination address, protocol, and port numbers. It makes traffic especially suitable for header compression [3]. Header compression at PDCP is not good idea for NB-IOT because of very in-frequent data transfer, which will require NB-IOT device to stay in connected mode all the time to utilise the header compression context.

Table 3: Applicability of PDCP procedures for NB-IOT

	PDCP procedure
	Applicability

	header compression and decompression of IP data flows using the ROHC protocol;
	Header compression can be used in principle; however to take advantage of header compression in the small data transfer situation it can be moved to core network

	transfer of data
	Reuse

	maintenance of PDCP SNs
	Reuse 

	in-sequence delivery of upper layer PDUs at re-establishment of lower layers
	Remove

	duplicate elimination of lower layer SDUs at re-establishment of lower layers for radio bearers mapped on RLC AM
	Remove

	ciphering and deciphering of user plane data and control plane data
	Depends on small data transfer mechanism

	integrity protection and integrity verification of control plane data
	Depends on small data transfer mechanism

	timer based discard
	Reuse

	duplicate discarding
	Reuse


Proposal 1: RAN2 to take Table 1, Table 2, Table 3 into account to reduce/reuse/enhance user plane functionalities for NB-IOT. 
3
Conclusion 

In this contribution we discussed user plane aspects of NB-IOT. Table 1, Table 2, Table 3 lists User Plane functionalities that can be reused/reduced/enhanced for NB-IOT.
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