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1
Introduction 
Handling dedicated RAN assistance parameters after cell change has been discussed in RAN2#85bis. The following agreements are made:
	Agreements
1
As baseline, the UE releases the dedicated thresholds upon handover and cell reselection

6
The dedicated thresholds are not provided during RRC connection release (only by RRCConnectionReconfiguration)


Based on the above agreement, some relevant issues need further discussion. For example, when to release the dedicated thresholds during handover process is unclear. In this contribution, we will further analysis the case of release and application of the dedicated thresholds.
2 Discussion
In this contribution, we focus on the case of cell change, i.e., handover. An AP is placed at the edge of two cells as shown in Fig. 1. The AP may be deployed for balancing system load and enhancing user experience, or in a hotspot area for offloading purposes. In this scenario, LTE may prefer UEs steering more traffic to WLANs. Therefore, UEs may be provisioned with broadcasted or dedicated RAN assistance parameters from the serving cell or Source eNB, i.e., eNB 1. Then, access network selection and traffic steering could be possibly executed in UEs. Based on this observation, UEs should not release broadcasted or dedicated RAN assistance parameters of Soure eNB as long as the serving cell is going to be changed, especially in the overlapped scenario (Fig. 1). Besides, in this scenario, UEs should be provisioned with broadcasted or dedicated RAN assistance parameters of Target eNB, i.e., eNB2, as soon as possible. Consequently, UEs could peform access network selection and traffic steering after completing handover.
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Fig. 1 Deployment of eNBs and an AP.
Regarding with the document of Mobility Enahncements in HetNets [1], a handover process could be simplified as three main stages as shown in Fig. 2, i.e., TTT, HO Preparation Time, and HO Execution Time. Since a UE is moving from Source eNB to Target eNB, the UE should stop using broadcasted or dedicated RAN assistance parameters used in Source eNB, which reflect RAN condition of Source eNB. Therefore, the exact timing to stop using broadcasted or dedicated RAN assistance parameters related to Source eNB should be clarely defined during handover process. No decision is made for access network selection and traffic steering. We suggest not to release thresholds immediately in case of handover failure. Based on the simplified handover process as shown in Fig. 2, four alternatives can be considered:
· Alt. 1a: Event entering condition is met before TTT starts. 

The event entering condition may be met often in dense cell deployment, or handover may not be required after TTT. In addition, TTT could be configured as at most 5120 ms. It may be too often or a long time for prohibiting a UE from performing access network selection and traffic steering.
· Alt. 1b: UE sends measurement report after TTT expiration.
A UE may expect that handover process may be performed when UE sends measurement report after TTT expiration. We think that the UE should use the latest RAN assistance parameters from RAN. Therefore, the UE should stop using RAN assistance parameters related to Source eNB, which may result in bad user experience. However, if handover process is not performed, the UE is not aware. A simple mechanism is to set a timer for waiting handover command. After the timer is expired and the UE does not receive handover command, the UE could re-use RAN assistance parameters related to Source eNB for access network selection and traffic steering. Based on [1], HO Preparation Time is 50 ms. Impact on UE is light since the timer is short.
· Alt. 1c: Handover command
Handover command may be a good indication for the UE to stop using broadcasted or dedicated RAN assistance parameters related to Source eNB because the network decided that the UE should be handed over. Since the UE is aware of performing handover and connecting to Target eNB, using RAN assistance parameters related to Source eNB may result in bad user experience. 
· Alt. 1d: Handover complete

Since access network selection and traffic steering are performed in the UE, the UE may prefer using RAN assistance parameters till the completion of handover process, i.e. handover complete. The UE would have more chance to offload traffic to WLAN. Based on the current agreements, the UE will release the dedicated thresholds upon handover. We think that the broadcasted thresholds should also be released since they may not be suitable in Target eNB. For much clearer, we suggest to release the dedicated and the broadcasted thresholds related to Source eNB upon the UE sends handover complete to Target eNB, i.e., RRCConnectionReconfig. Complete.
The above four alternatives could be considered for the UE to stop using RAN assistance parameters related to Source eNB in making decision for access network selection and traffic steering. We think four alternatives feasible, but the UE should release the dedicated and the broadcasted thresholds related to Source eNB only upon the UE sends handover complete to Target eNB, i.e., RRCConnectionReconfig. Complete. In case of handover failure, the UE would have no RAN assistance parameters for access network selection and traffic steering if the thresholds are released too early.
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Fig. 2 Usage of RAN assistance parameters during handover.
However, the UE will not be provisioned with RAN assistance parameters upon handover. Access network selection and traffic steering may not be possible. The UE has to wait for broadcasted or dedicated RAN assistance parameters. The waiting time is unknown. The UE may be served by an overloaded LTE. Therefore, a mechanism to provide RAN assistance parameters to UE during handover is required, which is also discussed in some contributions [2-4]. Since RAN2 has agreed that the dedicated thresholds are only provided by RRCConnectionReconfiguration, the dedicated thresholds related to Target eNB can be provided to the UE via Handover command if Target eNB supports RAN assistance parameters. In this way, the UE could have RAN assistance parameters related to Target eNB as soon as possible, and apply the RAN assistance parameters from Target eNB after handover. Based on the simplified handover process as shown in Fig. 2, two alternatives for the UE to apply the dedicated thresholds from Target eNB can be considered:
· Alt. 2a: Handover command
The UE applies RAN assistance parameters for access network selection and traffic steering as long as the UE receives RAN assistance parameters via handover command. Using handover command to indicate the UE for the usage of RAN assistance parameters from Target eNB may be reasonable since the latest RAN assistance parameters are available. But, considering the case of handover failure, we think that the UE should use the thresholds from the serving cell. Therefore, the thresholds from Target eNB may not be used immediately.
· Alt. 2b: Handover complete 

Even if RAN assistance parameters from Target eNB are obtained via handover command, RAN assistance parameters from Target eNB are used only after handover complete. We think that handover complete is also a good timing for the UE to understand the activation of RAN assistance parameters from Target eNB since access network selection and traffic steering are executed in the UE. In addition, the UE is aware of being handed over to Target eNB successfully. Although the handover failure rate after receiving handover command successfully is low, we think that using RAN assistance parameters from Target eNB after handover complete is much reasonable. Therefore, considering the case of handover failure, the UE maintains the thresholds from Source eNB and Target eNB in HO Execution Time. Based on [1], HO Execution Time is 40 ms. Impact on UE is light since the holding time is short.
In summary, we suggest RAN2 to clarify the UE behavior and the related signalling message as discussed above, including: 
Observation 1: Whether the UE stops using the thresholds from Source eNB during handover process.
Observation 2: Whether the thresholds from Source eNB are released only upon handover completion.
Observation 3: Whether the thresholds from Target eNB can be provided to the UE via Handover command if Target eNB supports RAN assistance parameters
Observation 4: Whether the UE should use the thresholds from Target eNB immediately or after handover complete if the thresholds from Target eNB can be provided to the UE via Handover command.
As basedline, we propose
Proposal 1: The dedicated thresholds used in Target eNB can be provided to the UE via Handover command if Target eNB supports RAN assistance parameters.
For more details, when to forward thresholds in handover command to the upper layer can be further discussed. Two options can be considered:
· Option 1a: RRC forwards thresholds in handover command to the upper layer upon handover command.
· Option 1b: RRC forwards thresholds in handover command to the upper layer upon handover completion.
Proposal 2: The UE can apply the thresholds used in Source eNB before handover completion, and releases the thresholds used in Source eNB upon handover completion.
Correspondingly, for Option 1a and 1b, an indicator to the upper layer to release and apply thresholds is also needed.
· Option 2a: For Option 1a and 1b, an indicator to the upper layer is used to release thresholds used in Source eNB, including the case of no thresholds in handover command.
· Option 2b: For Option 1a, an indicator to the upper layer is used to apply thresholds in handover command.
The above proposals are still aligned with the agreements made in RAN2#85bis, and is much clearly defined for the uasge of RAN assistance parameters. No new procedure is needed. In addition, the UE will be provisioned with the dedicated thresholds using in Target eNB as soon as possible.
3
Conclusions
In this contribution, we discuss about the usage of RAN assistance parameters during handover. We conclude with the following proposals:
Proposal 1: The dedicated thresholds used in Target eNB can be provided to the UE via Handover command if Target eNB supports RAN assistance parameters.

Proposal 2: The UE can apply the thresholds used in Source eNB before handover completion, and releases the thresholds used in Source eNB upon handover completion.
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