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Abstract of the contribution: This contribution elaborates on the relationship between Traffic Profile and Release Assistance Information and explains why the former needs to be added to the list of Communication Pattern Parameters.
1.
Discussion
1.1
Introduction

The Release Assistance Information/Indication (RAI) (see TS 23.401) and proposed Traffic Profile (TP) are for different purposes and enable different optimisations. 
RAI is described in TS 24.301 clause 8.3.25.2 as:

	The UE may include this IE to inform the network whether

-
no further uplink or downlink data transmission is expected; or

-
only a single downlink data transmission (e.g. acknowledgement or response to uplink data) and no further uplink data transmission subsequent to the uplink data transmission is expected.


The signalling of RAI is optional, so in addition to the above it can also indicate that no information is available or further data is expected when it is absent.
R3-182508, which was endorsed as a baseline at RAN3#99bis (the last RAN3 meeting) provides the following options for TP, based on the LS sent from RAN2 defining the parameters they requested in R2-1803821/R3-181609/S2-183095:
	“single packet” indicates single packet transmission (UL or DL),

“dual packets” indicates dual packet transmission (UL with subsequent DL, or DL with subsequent UL),

“multiple packets” indicates multiple packets transmission.


There could be some confusion due to the similar naming and meaning of the parameters, however they provide the RAN and CN with different information that is used is different ways. 

1.2 
RAI Behaviour
The RAI is applicable to CP CIoT EPS optimisations and the network behaviour when RAI is received from the UE is described in TS 23.401. It enabled the UE to indicate to the MME when it believes that all data has been transferred and to request that the UE is released to save both power and network resources. The MME checks whether it is aware of any reason why not to release the UE, for example pending DL traffic, then requests the eNB to release the UE if nothing further is expected.

The RAI provides a “real time” indication of the link state and is dynamic indication from the UE and can adapt to dynamic situations, for example, additional queries or data to be transferred from the UE to the Application Server or vice versa.
1.3 
Traffic Profile Behaviour
The eNB behaviour relating to the TP is not defined and is vendor specific; however, there is some cases that can be described to indicate its influence of eNB behaviour. The eNB in addition to the subscription based TP can also construct Local RRM Policy Specific UE Differentiation Information, which is vendor specific, maintained by the eNB and maintained between connections.
The intention of the TP, along with the other CN Assistance Information provided to the eNB, is to help the eNB minimise UE state transitions and achieve optimum network behaviour. 
The TP can be set by the AS to provide semi-static, typical UE behaviour to the network, such that the eNB can optimise its network behaviour.
While the behaviour may not be correct for every connection, it provides a baseline for the eNB. The subscription based TP can be used to “initialise” the Local RRM Policy Specific UE Differentiation Information and provide notification of change of expected behaviour from the Application Server.
The TP can be used to optimise the resource scheduling in the eNB. The resource scheduling in the eNB has two characteristics which, especially considering CIoT power limitations and coverage enhancements, are important to optimise:

-
The amount of physical RAN resource allocation for the UE for the duration of the connection, which if incorrectly allocated may reduce RAN capacity (under use) or may prevent other UEs from using the resource (over use).

-
UE power consumption caused by non-optimised choice of Connected Mode DRX (cDRX) timers and NB-Physical Downlink Control Channel (NPDCCH) intervals.

For example:

-
If the eNB believes that the connection will be short lived, e.g., single or dual packet, it may choose shorter cDRX timers and NPDCCH intervals to a) allow the data transfer to complete more quickly, b) shorten the time physical resources are reserved and c) lower UE power consumption. Once the data transfer has completed, as indicated by the MME, the connection is then released.
-
If the eNB believes the connection will be long lived with non-continuous data transfer in both directions (e.g., command / response, or event and subsequent queries from the Application Server), in the “multiple packets” case it may choose longer cDRX timers, saving UE power.

-
If Early Data Transmission (EDT) is used and it is expected to be the only transfer, i.e. “single packet” case, then future physical resources may not be reserved.
None of these optimisations are possible with RAI, but can be achieved using TP. If the UE does not behave as expected, then the optimisation is not achieved, however the system will continue to function normally.
The eNB may attempt to use the TP information to optimise the eNB triggered release of the UE, however while it may appear an attractive option, the penalties for making the wrong choice are quite severe.
Considering the following TP indications, the penalties for incorrect release include:
-
“single packet” / “dual packet”: The penalty is high for the UEs power consumption and RAN resources, as to transfer the missed UL traffic the UE will need to connect to the network again. Any pending DL traffic to the UE will then depend upon the UE reachability, which may introduce long latencies. This may also prevent the MME from signalling back-off timers in overload conditions and, in the case of SERVICE REJECT, lose data.
-
“multiple packets”: In this case the eNB does not have any indication of when the data transfer is complete and therefore would not know when to initiate the release.

It is not expected that the TP will be absolutely correct for every connection; however, the penalty for incorrect release is much higher than a missed optimisation.
Similar to the RAN level penalties for getting the release wrong, if the CN attempted to use the TP in the same way the penalties would be high.
2.
Conclusions and proposal

The UEs “real time” expectations signalled by RAI and the Application Servers semi-static expectations stored in the subscription data for a UE may align for the majority of connections. However if they do not, as they provide different information used in different ways by the eNB and/or the MME, then the eNB may not be able to fully optimise its behaviour for the UE for this connection, however the system will continue to work.

Given the analysis and conclusion above, we propose to introduce the Traffic Profile as part of the Communication Pattern Parameters so that it can be provided to the eNB as part of the CN Assistance Information and the CN should not use the Traffic Profile to determine when to release the UE. The related CR vs TS 23.682 is proposed in S2-185326.
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