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1. Introduction

In the uplink scheduling in LTE, some scenarios where multiple mixed multimedia services (referred as ‘multi-sessions’ hereinafter) exist on a single UE were actively discussed at the last Sorrento meeting in RAN2.[1,2]  Under these scenarios,  it is required that the handover of the individual multi-sessions  belonging to a single UE takes place simultaneously and is handled in the same manner. However, this aspect has not been clearly addressed and currently remains as an open issue. 
In this contribution, we discuss two alternatives for handling the type of the above-mentioned handover scenario: UE_level handling and Session_level handling mode, and propose a provision for efficiently handling such a handover scenario.

2. Discussion
Figure-1 describes an example scenario mentioned above which is taken from Stage2 of LTE. In case that UE is served with multi-sessions and is trying to change the source cell, UE will attempt to handover all of the existing multi-sessions simultaneously. The new incoming calls occurring at time t1, t2 and t3 are created in a distributed time domain, while the already-created multi-sessions are handled all at once when they cross over the serving cell boundary. 
In order to properly handle this handover scenario, some provisions should be made not only into the handover signaling procedure but into the resource management in an appropriate manner to minimize signaling delay, as wells as to reduce its overload. Two alternatives are considered in this contribution for handling this handover scenario: (1) UE_level handling mode and (2) Session_level handling mode.

[image: image1.png]UE

87 (Voir at t1}
2r ety |

Sz ((Web at (2}
>

Handover Request

83 (e-malf at (3)|
—

>
(ofd C-RNTY, 51, 82, 83,..)

Handover Command

|l flandaver Command |
(new C-RNTI, 81, 82, 83,..}

Target
eNode8





                    Figure-1: An example of the Intra-LTE Handover message transactions for the multi-sessions
As depicted in Figure-2, only a single transaction is needed for handling n sessions under the UE_level transaction mode , whereas n transactions are required under the Session_level transaction mode, where n corresponds to the number of existing sessions in the UE.
It is resonable that the multi-sessions belonging to a single UE are handled in the UE_level during Intra-LTE Handover except under some special cases. However, specific guidelines have not been available yet. So, we need common views on how to build the relevant message and parameter formats for handling the simultaneous handover of multi-sessions prior to the design of Stage 3 in LTE system. 
For multi-sessions belonging to a UE, the UE_level handling is considered as the preferred approach.  The following outlines key requirements and operational characterstics for supporting transactions:
· UE_level handling mode: The Handover Required/Command messages include the UE context information such as an old C-RNTI and a “Session_ID” identifying each of the calls/sessions belonging to an UE during the handover execution phase. The load balancing and the path switching for the multi-sessions are treated based on the UE_level handling mode, which will actually depend on implementation issues. 
· Session_level handling mode: The admission control and user data forwarding for the multi-sessions are treated based on session_level handling mode. If any of the multi-sessions fail to pass the admission control, they will be re-negotiated to get the available resources according to the scheduling policy. If the assigned resources is less than the specific threshold (e.g. Minimum BR), the call/session will be failed. Details on the scheduling policies are left for further studies.
· For the multi-sessions to  include a MBMS service, the handover for the MBMS service shall be handled only when the UE crosses over the boundary of SFN area.  Within the SFN area, the intra-LTE handover does not take place for the MBMS service.
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                        Figure-2: An example of message transaction modes for multi-sessions with the same C-RNTI
The key parameters required for supporting the Intra-LTE handover considered above are outlined in Table 1.
Table 1. Example of relevant parameters for intra-LTE handover in case of the multi-sessions
	Processing         unit 
	Relevant functions
	Relevant parameters
	Interface

	UE_level handling
	Handover Execution
	C-RNTI (Handover Required)

C-RNTI(Handover Command)
	X2

	
	Path switching 
	C-RNTI 

Connection_IDs (or Tunnel_IDs)
	S1

	
	Load balancing
	S1, S2, …Sn and C-RNTI
	-


	Session_level handling 
	Admission control
	S1, S2, …Sn and C-RNTI
	eNB

	
	Data forwarding
	S1, S2, …Sn and C-RNTI

Connection_IDs (or Tunnel_IDs)
	X2


       * Sn : n-th Session ID belong to a C-RNTI
3. Proposal

The following text is proposed to be captured in the appropriate section of TR R3.018 (7.1.4.x or 7.2.x) 
7.1.4.x (7.2.x)  Handling of the multi-sessions belonging to a single UE during Intra-LTE Handover 

The multi- sessions belonging to a single UE can be handled through “UE_level or Session_level transaction” during Intra-LTE handover according to the functional characteristics relevant to a handover; it shall be primarily handled based upon “UE_level transaction” in order to minimize the signaling delay as wells as to reduce its overload, however, in case of the specific functions such as the admission control, data forwarding, it may need to be handled through the “Session_level transaction”. 
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