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1
Decision/action requested

This paper discusses the issue of not considering SGW relocation in the HO decision. The paper also proposed the usage of OAM to tackle such issue. NEC will be happy to draft a relvant CR if there is agreement on the need for it.
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Rationale

The current HO Optimization use case is based mainly only on requirements at radio level. Optimization of the network performances towards the S-GW should be also included as an important optimization aspect in Hand-Over procedures.
It can be generally agreed that handovers with S-GW relocation may impact the QoS of an ongoing session since they incur some additional delay compared with the non-SGW relocation HO counterparts. In addition, S-GW relocation requires the establishment of sessions/bearers along the new path, incurring additional overhead in terms of signalling. Issues pertaining to admission control at nodes along the new path may also occur. 
Given these reasons [2] indicates that SGW relocation is to be avoided when possible. Indeed, it is indicated in subclause 4.3.8.2 of TS 23.401 [2] that the serving GW selection function “may prefer Serving GWs with service areas that reduce the probability of changing the Serving GW”. However, the possibility of SGW relocation is not taken into account in the HO decision at RAN as indicated in subclause 10.1.2.1.1 of TS 36.300 [3], “the HO procedure is performed without EPC involvement”. The following figure illustrates the issue. 
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The figure illustrates the scenario of a UE, about to perform handoff, being in the overlapping area of two service areas, Service areas 1 and 2, associated with SGW1 and SGW2, respectively. The source eNB1 decides for the UE which target eNB to handoff to. There are two possible target eNBs, namely eNB 2 and eNB 3. If eNB3 is selected, SGW relocation will be inevitable.  Otherwise, if eNB 2 is selected, the UE will be still in Service Area 1 and the SGW relocation will be avoided. 
Optimizing the handover decision at the RAN by avoiding SGW relocation, when possible, is the objective of this discussion paper. The importance of the proposed HO optimization is significant in case of a high number of active UEs with high mobility and with ongoing applications that require constant connectivity. Additionally the significance of this optimization is even higher when the SGW service areas become of small sizes (e.g., due to the foreseen mobile network decentralization and relevant solutions such as LIPA/SIPTO).

Its importance is also significant when handling the mobility of a large group of UEs (e.g., all performing simultaneous HOs with SGW relocation due to a specific event such as concert, etc). Whilst one may argue that this issue can be taken into account during the mobile network planning phase, there are scenarios whereby the initial network planning becomes no longer optimal (such as due to the construction of a new road, shopping centre) and frequent HOs with SGW relocation may become then inevitable. 

4
Detailed proposal

We propose that OAM is used to enforce HO with preference of “Serving GWs with service areas that reduce the probability of changing the Serving GW” as indicated in [2].
Considering that “the HO procedure is performed without EPC involvement” [3], it is proposed to extend the eUTRAN NRM in 32.762 [1] to include the information on the service areas the  neighbour eNBs are associated with, to be used in the handoff decision. This information should be provided a priori to eNBs by the OAM.
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