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Abstract of the contribution: In order to reduce NGC signalling load to support IDLE UE mobility between evolved E-UTRA and NR in NGS, a common TA concept is proposed to be applied in NGS.
1
Introduction
Considering both NR and evolved E-UTRA interfaces with the next generation core, it is natural to discuss whether the management of NR and evolved E-UTRA could be unified to some degree. Obviously, common management is beneficial to simplify the design of NGS. In this contribution, we will focus on the mobility management of IDLE UE under NR and evolved E-UTRA with regard to the tracking area handling.
2
Discussion

At the beginning of NR deployment, it is possible that the NR coverage is discontinuous, e.g., the NR is only deployed at hotspots, while the LTE coverage is continuous. When there are both LTE and NR coverage, considering NR is the next generation RAT following LTE, it is reasonable that the policy is set that idle UE camps on NR with higher priority and the idle UE will camp on LTE only if NR is unavailable. Upon this assumption, we will discuss the idle UE mobility between LTE and NR cells.

First of all, the existing idle UE mobility between 2G/3G and LTE could be studied as the baseline. In legacy system, 2G/3G performs LA/RA management and LTE performs TA management for idle mode UE mobility independently. Take LTE system as an example, the idle UE is able to perform mobility without signalling exchange with EPC within the cells related to the configured TAI list. Considering the multi-RAT scenarios, when the idle UE performs inter-RAT cell reselection from 2G/3G cell to LTE cell, the TAU will be triggered. 

Similar to LTE system, there should be a TA-alike area concept in NR. To be simplified in this contribution, this NR area is named NR-TA. For LTE and NR, when the idle UE moves from LTE cell to NR cell, the NR-TAU should be triggered.

However, when the UE performs idle mobility between LTE and NR, i.e., inter-RAT cell reselection, frequently, lots of TAU will be triggered. As depicted in Figure 1, every time the idle UE switches camping between LTE and NR, the TAU/NR-TAU will be triggered to exchange information with core network for registration and it can be seen that four times of registrations are performed during UE mobility in the figure. TAU/NR-TAU requires lots of signalling exchange and frequent TAU/NR-TAU will increase the network load heavily. 
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Figure 1: Idle UE mobility between evolved E-UTRA and NR

Observation: For evolved E-UTRA and NR, the potential frequent TAU issue caused by idle UE inter-RAT cell reselection should be resolved.

It should be noticed that, at the beginning of LTE deployment, the LTE was deployed discontinuously and 2G/3G provided continuous coverage. The idle UE mobility scenarios between 2G/3G and LTE are similar to the scenario described above and RAU/TAU was triggered frequently at that time ISR [1] (Idle mode Signalling Reduction) was introduced to provide a mechanism to limit signalling during inter-RAT cell reselection in idle mode caused by frequent RAU/TAU. It enables the unified management of RA in 2G/3G and TA in LTE by interaction between SGSN and MME.

In details, when this function is activated, the UE is indicated to maintain both RAI and TAI list and the SGSN and MME maintain two set of idle management for this multi-RAT UE respectively. Then the UE is able to perform inter-RAT cell reselection in idle mode within 2G/3G and LTE cells related to the RAI and TAI list without RAU/TAU procedures. In addition, when any service is triggered, the paging should be performed in both 2G/3G and LTE cells.

With the NGC connecting to both NR and evolved E-UTRA, the complicated ISR mechanism can be avoided aiming at the idle mode signalling reduction. 
Considering both NR and evolved E-UTRA interface with NGC, there is only one core network, i.e., NGC in this scenario. It is reasonable to assume that the NGC should perform the tracking area management of evolved E-UTRA and NR in common way.
In details, the TA definition for evolved E-UTRA and NR could be common, i.e., both the evolved E-UTRA and NR cells could be configured with same location area identity so that the NGC and UE could use just one set of location information identity for both the evolved E-UTRA and NR. Upon reception of this tracking area list, the IDLE UE could perform cell reselection between evolved E-UTRA cells and NR cells without triggering TAU message to NGC if the cells are inside the tracking area indicated by the tracking area list.

Proposal 1: Common TA should be agreed to be applied in NGC for standalone NR and evolved E-UTRA.

3
Conclusion

In this contribution, we discussed the tracking area management for idle UE and provided the following proposals. 

Observation: For evolved E-UTRA and NR, the potential frequent TAU issue caused by idle UE inter-RAT cell reselection should be resolved.

Proposal 1: Common TA should be agreed to be applied in NGC for standalone NR and evolved E-UTRA.

4
Reference

[1] TS 23.003, General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access, 3GPP.

5
Text Proposals

START OF CHANGES
8.3
Interim Agreements on Key Issue #3: Mobility management
Interim agreements for CN/NAS state model on Key issue #3 Mobility Management are as follows:

1.
A single MM state model shall be specified consisting of

-
An MM De-registered state, in which the UE is not attached to the network; and

-
An MM Registered state, in which the UE is attached to the network. While MM Registered, the UE may be either:
-
in a CN Idle state, in which the UE may only be tracked at CN location area level and may achieve at least a comparable power efficiency to that of LTE's ECM IDLE state; or

-
in a CN Connected state, in which the UE location is known on the level of the serving RAN node.
2.
NextGen Core shall be able to optimize the MM procedures of a UE within the single MM state model.

3.
RAN2 is expected to define means for a UE in MM Registered CN Connected state not transmitting or receiving data to achieve a comparable power efficiency to that of a UE in CN Idle state.

4.
The network shall be able to control whether a UE in MM Registered/CN Connected state uses handover or cell reselection.
5.
UE and core network shall at least support tracking area list as registration area for standalone NR and evolved E-UTRA.
-
It is possible that core network allocates tracking area list including both the standalone NR and evolved E-UTRA.
END OF CHANGES
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