3GPP TSG-RAN WG2 Meeting #98
R2-1704890
Hangzhou, China, 15-19 May 2017
Agenda Item:
10.4.1.6
Source: 
Huawei, HiSilicon
Title: 
Periodic RAN-based notification area update

Document for:
Discussion and Decision
1 Introduction

For inactive UE, it has been agreed that a RAN based notification area will be introduced as below captured in running 38300:
A UE in the RRC_INACTIVE state can be configured with the RAN-based notification area, where:
-
a notification area can cover a single or multiple cells, and can be smaller than CN area;

-
a "location update" indication is sent by the UE when it leaves the notification area
In addition to the notification area update triggered by mobility, periodical RAN notification update are also suggested as discussed in [1].

In this contribution, we will further discuss the support of periodical RAN notification area update.
2 Discussion 
Periodical RAN notification area update (P-RNAU) is required for RAN reachability management. The purpose of P-RNAU is to notify the network that the UE is still reachable. For the RAN notification area update triggered by mobility, it is assumed that the context will be transferred to the new gNB since the UE has moves out of the configured RAN notification area. However, for periodical notification area update, the UE is still in the RAN notification area, it shall be discussed whether to transfer the context to the new gNB which receives the P-RNAU. 
Since the RAN notification area is a UE specific area, the network could configure the area according the UE specific characters such as mobility history, moving speeds, etc. It is likely that the UE often moves within the configured notification area. As show in the following figures, if the network always relocate the anchor gNB when receives periodical RAN notification area update, there could be some unnecessary context transfer and NG1 switch for example: context transfer from anchor gNB to gNB3, and context transfer from gNB3 to gNB2 triggered by periodical RAN notification area update are unnecessary if no data transmission occurs. Therefore, we suggest that the network could decide whether to relocate anchor gNB upon reception of periodical RAN notification area update.
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Figure1 UE movement within RAN notification area

Proposal 1: the network could decide whether to relocate anchor gNB upon reception of periodical RAN notification area update.
Upon reception of RNA update, the network may decide whether to transfer the context to new gNB based on UE mobility history, the frequent of data transmission of the UE etc. such kind of informations are only known by anchor gNB, therefore, it should be the anchor gNB who decide whether to transfer context to new gNB. 
Proposal 2: it should be the anchor gNB who decide whether to relocate anchor gNB. 
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Figure 2 RNA without anchor gNB relocation

To support periodical RNA update without anchor relocation, a general procedure is shown in figure 2, and the steps could include:

1) New eNB receive the RAN update from the UE.
2) New eNB send the RNA update to anchor gNB and indicate the new cell where the UE initiates the access

3) The anchor gNB could know that the RNA update is a periodical RAN update or not according to whether new cell of UE is within RAN notification area or not. If it is a periodical RNA update, the anchor gNB may decide whether to relocate anchor gNB, otherwise, the anchor eNB could transfer the context to the new eNB.
4) If anchor gNB decides not to relocate the anchor gNB, the anchor send an indication to new gNB to keep anchor unchanged.

5) Upon reception of the keep anchor indication, the new gNB could indicate to UE to keep state and context unchanged by for example RRC Connection Reactivation message.

6) . Upon reception of the indication of keeping context and state, the UE needs to keep in INACTIVE state and continue to use the old context configuration including RNA and UE ID configuration.
Proposal 3: the new gNB which receives the RNA update should notify to anchor gNB and the anchor gNB could indicate to the new gNB whether to change the anchor gNB. 
Proposal 4: The new gNB could indicate to UE to keep the store context unchanged and stay in INACTIVE state if anchor gNB decide not relocate the context. 

3 Conclusion
In this contribution, we discussed the support of periodical RAN notification area update, and propose:

Proposal 1: the network could decide whether to relocate anchor gNB upon reception of periodical RAN notification area update.
Proposal 2: it should be the anchor gNB who decide whether to relocate anchor gNB. 
Proposal 3: the new gNB which receives the RNA update should notify to anchor gNB and the anchor gNB could indicate to the new gNB whether to change the anchor gNB. 

Proposal 4: The new gNB could indicate to UE to keep the store context unchanged and stay in INACTIVE state if anchor gNB decide not relocate the context. 
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