3GPP TSG-RAN WG2#NR_AdHoc#2 Meeting
R2-1707093
Qingdao, China, 27 - 29 June 2017
Agenda item:
10.2.11
Source: 
Samsung
Title: 
Speed Dependent Procedures for Inter-RAT Mobility
Document for:
Discussion
1   Introduction

Inter-RAT mobility related aspects were discussed in detail during RAN2 NR#AdHoc meeting [1], where following agreements were captured:
Agreements:

1:
From RAN2 perspective as a baseline, for a “conventional” S1/NG based HO procedure between LTE connected to EPC and NR,  the target RAT receives the UE CN information and configures the UE based on this information with a complete RRC message and Full configuration (not delta).  Final decision on support and further details of CN information are dependent on SA2 decisions on HO using CN interface between NG Core and EPC.

2: 
RAN2 does not consider direct RAN interface between LTE connected to EPC and NR.  This does not preclude in-direct data forwarding as it has been supported between LTE and 3G could be considered by RAN3 without any RAN2 impact.

3:
HO between LTE connected to NG Core and NR is supported by RAN2 specifications 

4
For HO between LTE connected to NG Core and NR, the target RAT receives the UE CN information and configures the UE based on this information with a complete RRC message and Full configuration (not delta).  Whether the HO is over Xn or CN is transparent to the UE.

5
Lossless HO between RAN nodes (eNB and gNB) connected to NG Core should be supported by the specifications.  Further discussion is needed on the topic on both problem and solutions. This agreement should not restrict NR PDCP design.

6:  Source RAT should be able to configure Target RAT measurement and reporting for inter-RAT HO.  Discussion on use of measurement gaps for inter-RAT measurement should be done after intra-RAT measurement details are agreed.

7
 Release with redirection is supported between NR and LTE (both directions, and both connected to NG Core and EPC).

In this paper, we discuss requirements of UE mobility detection for inter-RAT mobility scenarios. 

2   Discussion
In LTE, UE identifies its mobility state (from Normal/Medium/High) by counting the number of cells it changes within a pre-configured time duration. The information is subsequently used to scale the handover/cell reselection parameters appropriately. UE also supports provision of mobility history information to the network, which consists of cell change/handover history information including cell identities and time spent in each E-UTRA cell, in order for the network to estimate the UE mobility and optimize the mobility parameters accordingly. For inter-RAT mobility, UE includes time spent outside E-UTRA in the mobility history to help the network to evaluate UE’s mobility. The procedures are applicable for both RRC idle and RRC connected UEs.
Given that early phase of 5G deployment is expected to have sparse coverage of dedicated NR cells, UE may perform frequent inter-RAT mobility between LTE and NR. Hence, it is essential to define inter-RAT handover procedures which utilize tight co-ordination between the two RATs. As, LTE and NR nodes can be deployed within the same NG-C network sharing the same PLMN id, more optimized mobility mechanisms can be introduced to improve the mobility performance. 
However, based on the LTE operation of mobility state detection and reporting, it is difficult for the network/UE to compute the mobility state of the UE accurately, as UE does not take into account the detailed information about the cell change history of inter-RAT mobility. For instance, LTE UE only indicates the time spent in a RAT before arriving in E-UTRA, hence, network is not able to track the number of cell changes that UE performs while in idle/inactive state.
Observation 1 LTE procedure for not including inter-RAT cell changes in mobility history reporting procedure does not allow the network to accurately estimate the UE mobility 

In order to ensure that network can configure the cell change and handover parameters optimally, it is required that UE also takes into account the number of cell change events occuring during inter-RAT mobility/camping. This can be achieved by different ways for e.g. by considering the number of inter-RAT cell changes/handover events for mobility state estimation and by reporting information of inter-RAT cell changes in the mobility history information.
Proposal 1: RAN2 is requested to include information on NR inter-RAT cell changes/handover in LTE mobility history reporting procedure

As, framework for  speed dependent mobility procedures is not yet defined for NR and may or may not have significant deviation from the LTE based procedure, we can discuss the detailed aspects of inter-RAT mobility requirements after baseline design is agreed on. However, if speed dependent procedures are supported for NR, then from the start of NR mobility state discussion it is beneficial that we also consider inter-RAT mobility information in framework as well.

Proposal 2: RAN2 to consider inter-RAT mobility events involving LTE, if speed dependent mobility procedures are defined for NR
3   Conclusion
Following observations and proposals are made in this paper:
Observation 1
LTE procedure for not including inter-RAT cell changes in mobility history reporting procedure does not allow the network to accurately estimate the UE mobility
Proposal 1:
RAN2 is requested to include information on NR inter-RAT cell changes/handover in LTE mobility history reporting procedure
Proposal 2:
RAN2 to consider inter-RAT mobility events involving LTE, if speed dependent mobility procedures are defined for NR
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