SA WG2 Temporary Document

Page 1

SA WG2 Meeting #86
S2-113409
11 - 15 July 2011, Naantali, Finland
(revision of S2-11xxxx)
Source:
IPWireless Inc.
Title:
Small data transmission – the way forward
Document for:
Discussion

Agenda Item:
9.4
Work Item / Release:
SIMTC / Rel-11
Abstract of the contribution: 
In this contribution a general discussion on small data transmission has been triggered. Classification of solutions and some evaluation criteria are also proposed. 

Introduction

Some contributions already address the topic of small data transmission. They are as follows: 

· In [1] short data transmission using NAS signalling has been proposed

· In [2] an optimised SMS system architecture has been proposed to transfer small amounts of data. 

Therefore it would be worthwhile to introduce evaluation criteria into TR 23.888. The criteria should be based on the requirements as stipulated in [3] in section 7.2.5. They are cited below:

The MTC Feature Small Data Transmissions is intended for use with MTC Devices that send or receive small amounts of data.

For the Small Data Transmissions MTC Feature:

-
The system shall support transmissions of small amounts of data with minimal network impact (e.g. signalling overhead, network resources, and delay for reallocation).

-
Before transmission of small amount of data, the MTC Device may be attached or detached to/from the network.

-    The definition of a small amount of data shall be configurable per subscription or by network operator policy.

The ideal solution should reuse the existing mechanisms in the system as much as possible. The fundamental question to be asked is whether small data transmission should use C-Plane or U-Plane paths or a combination of the two. This is presented in Table 1.
	Solution Type
	Description
	Remarks

	U-Plane only
	Data path is used to transmit  the small message/small packets
	

	C-Plane only
	C-Plane signalling path is used to transmit the small message
	The NAS  and SMS based solutions

	Mixed
	The combination of the C-Plane/U-Plane paths are used e.g. C-Plane path at the radio interface and U-Plane path in the core 
	


Table 1: Small data transmission - high level solutions space
Please note that C-Plane only solutions usually require gateway entities e.g. MTC-IWF or SMS-GMSC/IWMSC.  
Please also note that a detailed discussion of the transmission of small amounts of data by terminals in the “offline” state has been deferred. 
Discussion

The discussion section will address the topic of small data transmission based on the three main categories of requirements as presented in [3]:
Minimal network impact
This requirement emphasises a minimal signalling overhead, an optimal use of network resources and minimal delay for resource reallocation:

“The system shall support transmissions of small amounts of data with minimal network impact (e.g. signalling overhead, network resources, and delay for reallocation).”
The C-Plane solution requires the UE to have a signalling connection, or means to send signalling, established. The U-Plane solution requires UEs to have both C/U bearers established. The mixed solution is a combination of both.

The latter sub requirement (i.e. minimal time for resource reallocation) is more RAN centric. In LTE/HSxPA dynamic scheduling is used, allowing fairly rapid reuse of resources but initial setup of a UE’s context might make it inefficient for small data transmission.  Mechanisms reducing the time to “allocate” resources may use shared resources and some form of pre-configuration in the system.

To quantify and compare this inefficiency some comparison criteria may be defined e.g. one could define the ratio P:


[image: image1.wmf]M

CP

M

P

+

=


where:
M – user message/data size

M+CP- total data transferred (C-Plane signalling size in the RAN and CN + user message/data size)
Please note that this approach does not quantify well the number of messages exchanged which might also be an important factor in the assessment of efficiency. 

Some initial comparative assessment of efficiency assuming the definition of the efficiency ratio as above is presented in Table 2. 
	Type
	UE (Idle)
	UE (Connected)

	U-Plane only
	The UE is required to make a transition to the Connected state and establish bearers:  (PIDLE-UP)  
	The UE can transmit without delay:  (PCONN-UP)

	C-Plane only
	The UE is required to make a transition to the Connected state and establish at least the C-Plane: (PIDLE-CP )
	The UE can transmit without delay: (PCONN-CP)

	Mixed
	PIDLE-M
	PCONN-M

	Comparison
	PIDLE-UP  > PIDLE-CP >  PIDLE-M >  PCONN-CP >  PCONN-M  > PCONN-UP


Table 2: Comparative assessment of efficiency
It should be noted that it is not acceptable to keep UEs in the connected state all the time hence this comparison could be constrained to: 
PIDLE-UP > PIDLE-CP > PIDLE-M
It can be concluded that from this quick assessment that the mixed and C-Plane only solutions seem to be most promising assuming the existing system architecture and each of them has advantages under different scenarios/requirements.
In a companion document in [4] modifications to the existing system have been proposed. The solutions presented in this document belong to the category of C-Plane and Mixed solutions.

UE state (attached/detached)

The requirement from [3] is that:
“Before transmission of small amount of data, the MTC Device may be attached or detached to/from the network.”
The requirement that the MTC device may be also detached, in the existing system requires a UE to attach to the system before any transmission can commence. However the attach procedure establishing a UE’s context in the network requires quite a significant amount of signalling.
Hence unless significant changes are made to the system it is further assessed that in the existing system:

PATT-UP > PATT-CP > PATT-M   > PIDLE-UP > PIDLE-CP > PIDLE-M
Flexibility of the definition of a small amount of data 
The requirement from [3] is that:

“The definition of a small amount of data shall be configurable per subscription or by network operator policy.”
The requirement that the system, based on network operator policies or per subscription, may in a flexible manner define when a message should be considered small is challenging. 

Solutions should be evaluated with regard to the degree to which they can offer this flexibility.
Proposal

In this contribution we propose to introduce evaluation criteria into TR 23.888 in a similar manner as has been done for the device triggering feature. The evaluation when assessing solutions should take the following criteria into account: 

· Transmission Efficiency

· In terms of the number of messages

· In terms of C-Plane signalling size/overhead (quantified by e.g. the ratio P)
· Efficiency of resource  allocation 

· Suitability to be used when handling  detached terminals

· Flexibility in message size definition

· System Impacts 

· Complexity

· Migration

· Coexistence

· Other Remarks

Based on the initial assessment in this contribution the following conclusion can be made:
· The C-Plane only and mixed C-Plane/U-Plane category of solutions have potential for meeting the requirements (it is assumed that most terminals will be attached and stay in idle most of the time). 

· Further enhancements of the existing system, regardless of the solution type, should not be ruled out if they permit significant efficiency improvement.    

The SA2 delegates are kindly requested to further discuss the initial assessments/conclusions made in this document and agree on evaluation criteria to be applied to solutions addressing small data transmission.
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