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1
Introduction

After RAN#71 in March 2016, a new WI was approved [1] that aims at further LTE mobility enhancements to minimize data transmission interruptions when a UE moves from one cell to another. The WI description also mentions a pre-study phase, during which companies should identify and study potential solutions for their advantages and drawbacks to down select the most appropriate option(s). In particular, TR 36.881 [2] has captured two major options to reduce the interruption time: RACH-less handover and maintaining source eNB connection.
After RAN2#94 meeting a few options from "maintaining a connection to the source eNB" were down selected leaving only those one in which a UE does not perform simultaneous data transmission/reception from several eNB(s), on which a final decision was made during the RAN2#95 meeting based on contributions [3-4].
In this discussion paper we present our further views on a few remaining open issues, such as which entity should be in charge of activating enhanced handover procedure and on applicability of this enhancement to the inter-frequency case.
2
Maintaining a connection to the source eNB
2.1 General framework and activation of the feature

Based on the previous agreements from RAN WG2, LTE mobility enhancements will allow a UE to continue to keep a connection to the source eNB only in Phase II (see Figure 1 below). In other words, when a UE receives the RRC re-configuration message, it does not drop immediately a connection to the source eNB but rather keeps it while processing the received RRC message, preparing itself for the handover process, and performing RF tuning and syncing to the target eNB. Of course, once a UE is ready to send the RACH preamble to the target eNB, a UE will stop its communication with the source eNB.
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Figure 1: eNB handover procedure with data reception in Phase II.
One of the open issues raised recently for this handover enhancement is which entity is going to trigger activation of the feature, i.e. whether it is a decision made by the source eNB or the target eNB. A question regarding which eNB should trigger activation of this feature can be construed from several angles:

1. Impact to X2. One of the open issues in both RAN2 and also RAN3 is whether we need any changes to the X2 interface to maintain a connection with the source eNB during the handover procedure, e.g. whether the target eNB should be aware that the enhanced handover is in place. If there is a common understanding that both source eNB and the target eNB should be aware and thus X2 changes are inevitable, then the difference between which entity makes a decision is somewhat marginal as there anyway will be indications exchanged over X2.
2. Impact to RRC. Most of the handover related parameters are encapsulated inside the MobilityControlInfo IE sent in the transparent container built by the target eNB. If we follow the same principle that activation of the feature should be conveyed in the same container, then it is either target eNB who should make a decision, or it is the source who makes a decision and who should send some indication to the target. If RAN2 decides that activation of this feature can be outside the MobilityControlInfo IE and, furthermore, no changes for X2 are needed, it is the source eNB that can take all the actions. 
3. Involved entities. Since the enhanced handover procedure assumes that a UE continues to exchange data with the source eNB after reception of the RRC message, at least the UE and the source eNB should be aware of it. In other words, as already noted above, in absence of any impact to X2 a decision to execute enhanced handover can be fully encapsulated within the source eNB. Otherwise, as we elaborated above in item 1), this decision is less straightforward.
As it might difficult to conclude which option and solution is better, especially if there are several options that can achieve the same goal, our proposal is to follow the major principle of minimizing the specification impact.

Proposal 1a: Discuss which entity makes a decision to activate enhanced handover striving for minimizing the specification impact and re-using existing functional blocks.
Proposal 1b: Account for the RAN3 feedback and decisions while deciding which entity should activate the enhanced handover procedure.

2.2
Applicability to the inter-frequency scenario

One of the issues implicitly raised during previous meetings is whether this enhancement, maintaining a connection to the source eNB, could be applicable to the inter-frequency scenarios. From the network side perspective, the main line of argumentation can be same as for the RACH-less procedure: if a UE supports and if the network wants to use it in a certain use case, then it is up to the network. Referring again to the RACH-less discussions, even though avoiding RACH procedure could be counter-productive in the inter-frequency handover case, the network still might activate it if the latter is sure that e.g. TA will be the same and the initial transmission power can be estimated accurately.

Proposal 2a: Activation of the "maintaining a connection with the source eNB" enhancement for the inter-frequency case is up to the network decision, if supported by the UE.
From the UE implementation perspective, it should be noted that inter-frequency handover scenario can be classified further into intra-band and inter-band ones. So, even if a UE supports maintaining a connection to the source eNB in the intra-frequency case, it does not necessarily mean that the same functionality will be supported in all the inter-frequency cases, especially inter-band ones, as it may require at least additional testing efforts. 
Proposal 2b: As support of the "maintaining a connection with the source eNB" enhancement for the inter-frequency case may require additional efforts, consider a separate UE capability (on top of the baseline intra-frequency one).
3 Conclusion
In this discussion paper we have presented our further views on several open issues for the "maintaining a connection to the source eNB" handover enhancement. In particular, in our paper we have proposed:
Proposal 1a: Discuss which entity makes a decision to activate enhanced handover striving for minimizing the specification impact and re-using existing functional blocks.
Proposal 1b: Account for the RAN3 feedback and decisions while deciding which entity should activate the enhanced handover procedure.

Proposal 2a: Activation of the "maintaining a connection with the source eNB" enhancement for the inter-frequency case is up to the network decision, if supported by the UE.

Proposal 2b: As support of the "maintaining a connection with the source eNB" enhancement for the inter-frequency case may require additional efforts, consider a separate UE capability (on top of the baseline intra-frequency one).
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