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1 Introduction

At RAN2#77 meeting, it is agreed that RAN2 should focus on signaling overhead optimization aspects including IDLE<->CONNECTED transitions and so on. And assistant information provided by the UE to the network is considered useful but further discussion is required to decide e.g. which information should be provided [1]. 
In this contribution, we provide and analyze some potential solutions to decrease the signaling overheads due to frequent IDLE<->CONNECTED transitions for IM traffic and background (BG) traffic in R11 eDDA, which include which kind of assistant information can be reported by UE. Based on analyzes for solutions, corresponding proposals are presented.
2 Discussion on potential solutions to decrease the signalling overhead
2.1 Proper configurations for the traffic by network
· Static or low mobility scenario
Based on the simulation results for IM and BG traffic [2][3], for the UE in static or low mobility, we can see with the increase of the RRC release timer, the RRC connection setup/release cycles per minute decrease dramatically, which obvious avoids more signaling overhead including RACH procedure, RRC connection setup, authentication procedure, etc. For most of traffic traces, when RRC release timer is set to 30s or more, the number of RRC connection setup/release cycles per minutes is very small, which decrease the network load and cost to support these kind of traffics efficiently.
Observation 1: In static or low mobility scenario, network should know the characteristic of the traffics (IM and BG traffic), then can perform proper configuration of longer RRC inactivity timer to decrease controlling overhead.
· High mobility scenario
Based on the simulation results [2] and discussion in previous RAN2 meetings[6], there are some potential optimization solutions to decrease the signaling overhead, for example, mobility based RRC inactivity timer can reuse A3/A5 event to make UE to enter idle state. If eNB know the traffic is frequent and small data, it can release the RRC connection as soon when it detects UE in high mobility. But if the traffic is other application with urgent QoS requirements, eNB will have different configurations compared with IM traffic and background traffic. So it is still necessary for eNB to know which characteristic of the traffics.
Observation 2: For high mobility scenario, network also should know the characteristic of the traffics (IM and BG traffic), and can perform proper configuration of mobility based RRC inactivity timer to decrease controlling overhead.
Based on observation 1-2, the proposal is as follows: 
Proposal 1: For the IM and BG traffic, network should know characteristic of traffics or related indication information, and can perform proper configuration for them to decrease signaling overhead.
2. 2 Assistant information for awareness of traffics by network 
Considering RAN2 has agreed that assistant information provided by the UE to the network is considered useful but further discussion is required to decide, we can assume that there is a working assumption that UE can know what kind of traffic it has or what characteristics the traffic has in AS or NAS layer, otherwise, it is impossible that UE can report the useful assistant information. (In our understanding, how NAS or AS layer of UE can get and know the characteristic of traffic rely on UE implementation by interaction between application layer and NAS layer, which is out of RAN working scope).  
Working assumption: NAS/AS layer in UE side can know what kind of traffic it has or what characteristics the traffic has.
Based on the working assumption, we can further discuss which kind of assistant information that UE can report. There are two options for the assistant information:
· Preferred configuration parameters 
· characteristics of traffic 
2.2.1 UE reports preferred configuration parameters 
With the working assumption and UE implementation (interaction between NAS and AS), UE can firstly select the preferred parameters and report them to eNB by AS signaling, which can include RRC Release timer, DRX parameters, and so on (which can be FFS). Receiving the information, eNB will estimate and conclude what characteristics the traffic has, and make a decision to adopt the parameters recommended by UE or not. If eNB adopts the parameters reported by UE, in order to avoid “fake” report from UE eNB should monitor the data transmission to verify the parameters is proper or not.
But in the case that multiple applications with similar QoS requirements are running in UE side at the same time, especially they include some IM/BG traffic and other TCP based traffic, eNB still can not make a judgement whether the reported parameters are proper or not because eNB do not exactly know and differentiate characteristics of traffics.
Observations 3: How to select the proper configuration parameters rely on UE implementation. 
2.2.2 UE reports the information of the characteristic of traffics
The assistance information can indicate the characteristic of some traffic. For IM and BG traffics in R11 eDDA, the characteristics of them are frequent and small packets. The traffic also can use the average IAT (inter arrival time) and packet size to indicate the characteristics of traffic as the traffic trace models [4]. (How to indicate the characteristic of both traffics can be FFS.)
a) UE reports the information by NAS signaling
Figure 1 shows the reporting and configuring procedure: 
· Step1. UE report traffic characteristics related information by NAS signalling to core network directly. 
· Step 2. Based on the reported information, core network will configure corresponding indicator or related parameter for the traffic, e.g. new QCI (According to QCI characteristics definition in [5], there is no exact QCI and QoS requirements which can reflect the characteristic of IM traffic and BG traffic as listed in ANNEX. Although TCP-based traffic can include IM or BG traffic, but there are many applications with different characteristics, e.g. www, e-mail, chat, ftp, p2p file sharing, progressive video, and eNB might have different configurations for them). How to define new indicator is left to SA2.
· Step 3. Based on the new introduced indicator, eNB can exactly know what kind of traffic or which characteristics of the traffic, and then perform proper configuration for them. 
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                                  Figure 1 Procedure of network configuration
b) UE reports the information by AS signaling
UE can send the characteristic of the traffic to eNB directly by RRC signalling or other AS signaling when the traffic starts. As mentioned above, the characteristic of traffic can be frequent and small data. Then after receive the information, eNB will exactly know which characteristic of the traffics and perform proper configuration for it.  
Observation4: UE can report the characteristic of traffic by NAS or AS signaling, which has impact on SA2 or RAN2 specification respectively. 
Based on above discussion and observation 3-4, comparisons for the potential solutions are summarized as follows: 
	Assistance information
	Signaling type
	Impact on specification and work load 
	Network control

	Configuration parameters
	AS
	RAN2
Not complex. Need to discuss which configuration parameters to report
	Weak.
eNB still feel confuse about traffic type, especially when multiple applications coexist.

	Characteristics of traffic
	AS
	RAN2
Not complex. Discuss the characteristics of IM and BG traffics 
	Strong.

	
	NAS
	SA2 
Maybe complex. Need wait for SA2 to define the new indicator (e.g. QCI) for the traffics
	Strong.


Based on the above analyze, proposal 2 is as follows:
Proposal 2: UE should report the characteristics of traffic by AS signalling as the assistant information.
Considering the characteristic of traffic can be indicated by indication of frequent and small data, average IAT and dada size, and so on. So we hope RAN2 can further discuss it and make a decision on them.
Proposal 3: RAN2 is kindly asked to discuss which parameter can be used to indicate the characteristic of traffic, e.g. indication of frequent and small data, IAT and packet size.
3 Conclusion
In this contribution, some potential solutions are proposed and analyzed, and the proposals are:
Working assumption: NAS layer in UE side can know what kind of traffic it has or what characteristics the traffic has.
Proposal 1: For the IM traffic and BG traffic, network should know characteristic of traffics or related indication information, and can perform proper configuration for them to decrease signaling overhead.
Proposal 2: UE should report the information of characteristic of traffic by AS signalling as the assistant information.
Proposal 3: RAN2 is kindly asked to discuss which parameter can be used to indicate the characteristic of traffic, e.g. indication of frequent and small data, IAT and packet size.
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ANNEX: Standardized QCI characteristics
Table1. 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.)

	NOTE 1:
A delay of 20 ms for the delay between a PCEF and a radio base station should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface. This delay is the average between the case where the PCEF is located "close" to the radio base station (roughly 10 ms) and the case where the PCEF is located "far" from the radio base station, e.g. in case of roaming with home routed traffic (the one-way packet delay between Europe and the US west coast is roughly 50 ms). The average takes into account that roaming is a less typical scenario. It is expected that subtracting this average delay of 20 ms from a given PDB will lead to desired end-to-end performance in most typical cases. Also, note that the PDB defines an upper bound. Actual packet delays - in particular for GBR traffic - should typically be lower than the PDB specified for a QCI as long as the UE has sufficient radio channel quality.

NOTE 2:
The rate of non congestion related packet losses that may occur between a radio base station and a PCEF should be regarded to be negligible. A PELR value specified for a standardized QCI therefore applies completely to the radio interface between a UE and radio base station.

NOTE 3:
This QCI is typically associated with an operator controlled service, i.e., a service where the SDF aggregate's uplink / downlink packet filters are known at the point in time when the SDF aggregate is authorized. In case of E-UTRAN this is the point in time when a corresponding dedicated EPS bearer is established / modified.

NOTE 4:
If the network supports Multimedia Priority Services (MPS) then this QCI could be used for the prioritization of non real-time data (i.e. most typically TCP-based services/applications) of MPS subscribers.

NOTE 5:
This QCI could be used for a dedicated "premium bearer" (e.g. associated with premium content) for any subscriber / subscriber group. Also in this case, the SDF aggregate's uplink / downlink packet filters are known at the point in time when the SDF aggregate is authorized. Alternatively, this QCI could be used for the default bearer of a UE/PDN for "premium subscribers".

NOTE 6:
This QCI is typically used for the default bearer of a UE/PDN for non privileged subscribers. Note that AMBR can be used as a "tool" to provide subscriber differentiation between subscriber groups connected to the same PDN with the same QCI on the default bearer.
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