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1   Introduction
At RAN2 #77 meeting, it was agreed that assistance information provided by the UE to the network can be useful for RRM procedures, e.g. for optimizing DRX and RRC transition mechanisms [1] [2].
This contribution provides some analysis about the possible UE assistance information, highlighting some advantages as well as some problems of this method.
2   Discussion
2.1 What information is useful for the eNB?

It is well known that the eNB takes RRM decisions based on QoS Parameters provided by the MME and the overall RRM strategy. 

A connected UE has a default EPS bearer and one or more dedicated EPS bearers. More than one service with same QoS level can map to one EPS bearer. The EPS bearer QoS parameters are transmitted by the MME to the eNB in the INITIAL CONTEXT SETUP REQUEST/ E-RAB SETUP REQUEST/ E-RAB MODIFY REQUEST/ HANDOVER REQUEST messages [3]; and they consist of: QCI, ARP, Guaranteed and Maximum Bit Rate values for uplink and downlink. 
	· UE Aggregate Maximum Bit Rate
· E-RAB Level QoS Parameters
· QCI (1-9)

· Allocation and Retention Priority
· GBR QoS Information
(For a GBR bearer, GBR QoS Information indicates the maximum and guaranteed bit rates of the bearer for downlink and uplink.)


Table 1 below, extracted from TS 23.203 [4], shows the details of the QCI characteristics.
Table 1: Standardized QCI characteristics
	QCI
	Resource Type
	Priority
	Packet Delay Budget (NOTE 1)
	Packet Error Loss

Rate (NOTE 2)
	Example Services

	1
(NOTE 3)
	
	2
	100 ms
	10-2
	Conversational Voice

	2
(NOTE 3)
	
GBR
	4
	150 ms
	10-3
	Conversational Video (Live Streaming)

	3
(NOTE 3)
	
	3
	50 ms
	10-3
	Real Time Gaming

	4
(NOTE 3)
	
	5
	300 ms
	10-6
	Non-Conversational Video (Buffered Streaming)

	5
(NOTE 3)
	
	1
	100 ms
	10-6
	IMS Signalling

	6
(NOTE 4)
	
	
6
	
300 ms
	
10-6
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
(NOTE 3)
	Non-GBR
	
7
	
100 ms
	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
(NOTE 5)
	
	
8
	

300 ms
	

10-6
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 

	9
(NOTE 6)
	
	9
	
	
	sharing, progressive video, etc.)


Considering the characteristics of the new applications running in smartphones, the above QoS parameters seem unable to fully specify them. For example, most IM applications are largely delay tolerant and their packet delay may certainly be longer than 300ms. On the other hand, some important parameters, e.g. the inter-arrival time (IAT) and the packet burst characteristics, are not specified in the current standardized QCI characteristics.
Besides the existing QoS parameters, in principle the following information seem to be useful:
· Inter-arrival time (e.g. average, minimum, maximum values, cdf, range…), 

· Packet type (background/foreground, keep alive, status update…),

· Packet delay (considering that the current QCI delay is at most 300ms, which is definitely not suitable to characterize some eDDA applications)
From the eNB point of view, the additional parameters should be relatively static; otherwise the complexity of signalling solution and/or the implementation would be very high. Furthermore it should be evaluated whether there is a potential performance increase, when considering additional parameters in the eNB. If only limited additional parameters are worth to be considered for the optimization, then a simpler solution can be defined. 

Proposal 1: Discuss and decide which parameters are practical and useful for optimizing DRX procedures and then increase the performance of diverse data applications.
Regarding the case of multiple applications running on the same smartphone, one possible approach is to evaluate the simple case in the first step, and then consider solutions for the multiple applications case.
2.2 How does the UE get the assistance information?

Basically, these new parameters are application relevant and they are different for uplink and downlink for most applications. Only the application layer knows them precisely. Some different alternatives to retrieve the needed information are analyzed in the following:
· Option 1: The UE application layer indicates the additional parameters. The UE application layer collects and predicts the data transmission characteristics. For uplink traffic this can be certainly be quite accurate.

· Option 2: The UE radio layer performs measurement to get the information. The UE radio layer can easily get the statistics of data transmission characteristics (e.g. IAT statistics). 
2.3 How does eNB get the assistance information?
Since the assistance information is used to enhance the RRM performance, at the end the information should be conveyed to the eNB.

Considering option 1 above, in order to report the information to the eNB, there are 2 possible transmission paths, e.g.: 
· Option 1a: UE APP ( UE NAS ( UE AS ( eNB. According to this alternative, most of the work is performed internally in the UE and then one RRC signalling message would be involved. 
· Option 1b: UE APP( UE NAS ( MME ( eNB. In this case some NAS and S1 signalling would be involved.

As for option 2 above, the straightforward solution is that the UE AS measures the traffic characteristics and then sends the result to the eNB by RRC signalling.
· Option 2: UE AS ( eNB
Proposal 2: Discuss the most suitable way to provide the assistance information to the eNB.

2.4 Advantages and problems of the different options
Some preliminary analysis about the 3 options described above is shown in the table 2 below.
Table 2: Analysis of the 3 options

	
	Reliability of the assistance information
	Transmission path
	Impact on Specification
	Complexity

	Option 1a
	Accurate 
	UE APP (  
UE NAS ( 
UE AS ( eNB
	UE internal impact, RRC signalling impact
	Medium

	Option 1b
	Accurate 
	UE APP (   UE NAS ( MME ( eNB
	UE internal impact, NAS and S1 signalling impact
	High

	Option 2
	Rough, only part of the information can be derived in this way
	UE AS ( eNB
	New AS measurement, RRC signalling impact 
	More calculation in UE


3   Conclusions
In this contribution, three aspects for providing assistance information have been addressed: 1) which information is needed, 2) how to derive it in the UE and 3) how to convey it to the eNB.

The first thing to decide is which information is needed. Then other conclusions can be drawn in the following steps.
Proposal 1: Discuss and decide which parameters are practical and useful for optimizing DRX procedures and then increase the performance of diverse data applications.

Proposal 2: Discuss the most suitable way to provide the assistance information to the eNB.
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