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1. Introduction

In section 10.2.1 of the current RAN stage 2 TS [1], it is shown that the source eNodeB sends the HO request to a single target eNodeB during intra-LTE handovers. In this contribution, we propose to include the flexibility where the source eNodeB can send HO requests to multiple candidate target eNodeBs and then handover the UE to the best target eNodeB based on the responses from the candidate target eNodeBs. The best target eNodeB may be the one that offers the highest throughput. Note that this is just adding more flexibility and it is still possible to send HO request to a single eNodeB. 
An idea, similar in spirit, has been proposed by Qualcomm in [2] where UE measurement reports of the different cells of a target eNodeB are transparently forwarded to the target eNodeB as part of the HO request during intra-LTE handovers. The target eNodeB determines the best cell to which the UE can handover and then communicates this to the source eNodeB. This allows the target eNodeB to perform more accurate load balancing across its cells. 
2. Description
During handovers, the UE measures the radio quality of different neighboring cells and reports them to the source eNodeB. The source eNodeB determines the target eNodeB based on these UE measurements and the load information regarding the other eNodeBs. Because the knowledge of load information of the neighboring eNodeBs cannot be accurate at the source eNodeB, it would be beneficial to allow the source eNodeB to request multiple candidate target eNodeBs to handover the UE. 
The source eNodeB can send HO request to more than one eNodeB to which the UE has almost similar radio quality. The candidate target eNodeBs, after performing admission control, can return a metric that indicates the quality of service that will be offered to the UE. For example, the metric may be the throughput that the UE may get for its NRT services. Of course, this automatically implies that the throughput guarantees of the RT services will be met. This metric will depend on the current load levels in the candidate target eNodeBs. 

The source eNodeB, after obtaining these metrics, can decide on the best target eNodeB for the UE and send a confirm message to that eNodeB. We believe that the number of candidate target eNodeBs will usually not be more than two and hence this modification will not introduce significant signaling between eNodeBs. In addition, the number of candidate target eNodeBs can be limited to one if the backhaul is congested.
This solution will also reduce handover latency in scenarios where the chosen candidate target eNodeB fails to admit the UE. In the current solution, the source eNodeB will have to request another target eNodeB in a serial fashion leading to additional handover delay. In our proposed solution, because the requests are sent to multiple target eNodeBs, this additional handover delay is avoided. 

3. Modified call flows
Based on the discussion above, we propose to modify the call flows for intra-LTE handover in section 10.1.2.1 of [1] as follows:
10.1.2.1
Handover

The intra E-UTRAN HO in RRC_CONNECTED state is UE assisted NW controlled HO, with HO preparation signalling in E-UTRAN. The figure below depicts the basic handover scenario where neither MME nor UPE changes:




Figure 10.1.2.1: Intra-MME/UPE HO

Below is more detailed description of the intra-MME/UPE HO procedure:

1
UE is triggered to send MEASUREMENT REPORT by the rules set by i.e. system information, specification etc. 

2
Source eNB makes decision based on MEASUREMENT REPORT and RRM information to hand off UE. The eNB determines the candidate cells and the respective candidate target eNBs and passes relevant information in the Handover Request to all the candidate target eNBs. Relevant information includes the QoS profiles of the SAE bearers and possibly the AS configurations of these bearers (FFS).

3
Candidate target eNBs, based on the received UE context, calculate a QoS metric and prepare HO with L1/L2. They respond to source eNB by providing the QoS metric, new C-RNTI, and possibly some other parameters i.e. access parameters, SIBs, etc.  
4.   Based on the received QoS metrics from the candidate target eNBs, the source eNB selects the best target eNB and sends a HO target confirm message to the chosen target eNB. The source eNB also starts forwarding data packets to target eNB. Other candidate target eNBs can release reserved resources following a timer expiry.
5
UE receives HANDOVER COMMAND with necessary parameters i.e. new C-RNTI, possible starting time, target eNB SIBs etc. It is probable that UE needs to acknowledge reception of the HO COMMAND with RLC acknowledgment procedure.

6
After expiry of starting time in HO COMMAND, UE performs synchronisation to target eNB and then starts acquiring UL timing advance. 

7
Network responds with UL allocation and timing advance.  These are used by UE to send HANDOVER CONFIRM to the target eNB, which completes handover procedure for the UE. It is probable that NW needs to acknowledge reception of the HO CONFIRM with RLC acknowledgment procedure.

8a
Target eNB informs success of HO to source eNB, which can then clear already forwarded data from its buffers. Source eNB still continues forwarding UE data if it has some in its buffers or if UPE still forwards data to it.

8b
UE location information is updated to MME/UPE in order to enable UPE to forward packets directly to target eNB 

4. Conclusions
We propose that RAN3 discuss this issue and replace section 10.1.2.1 in [1] with section 3 above. 
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