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1. Introduction
In the past RAN2 meetings, UE mobility in RRC_INACTIVE have been discussed and several agreements have been made. A UE in RRC_INACTIVE performs cell reselection mobility, and notifies NR RAN by performing RAN-based location area update (RLAU) via a resume procedure when re-selecting to a cell not belonging to the configured RAN-based notification area (RNA). In this contribution, UE actions upon cell reselection in RRC_INACTIVE are discussed.
2. Discussion
In LTE, an idle mode UE performs RRC Connection Establishment procedure to enter connected mode. If cell reselection occurs during the RRC Connection Establishment procedure, i.e. when T300 is running, the UE resets MAC, releases MAC configuration and re-establishes RLC for all established RBs. By resetting MAC and re-establishing RLC, the UE stops the ongoing RA procedure, flushes the Msg3 buffer and discards the buffered RLC SDUs since these activities should not be continued in the re-selected cell.
According to [1], characteristics of RRC_INACTIVE in NR comprises the following:

-
Broadcast of system information;

-
Cell re-selection mobility;

-
5GC - NG-RAN connection (both C/U-planes) is established for UE;

-
The UE AS context is stored in at least one gNB and the UE;

-
Paging is initiated by NG-RAN;

-
DRX for NG-RAN paging configured by NG-RAN;

-
RAN-based notification area (RNA) is managed by NG- RAN;

-
NG-RAN knows the RAN-based notification area which the UE belongs to;

In addition, a UE in RRC_INACTIVE can trigger transition to RRC_CONNECTED by transmitting a RRC connection resume request message to network, as illustrated in the figure 1 which is quoted from [1].

[image: image1.emf]New gNB Old gNB

AMF

6.PATH SWITCH REQUEST

8. UE CONTEXT RELEASE

3. RETRIEVE UE CONTEXT RESPONSE

2. RETRIEVE UE CONTEXT REQUEST

7.PATH SWITCH REQUEST RESPONSE

UE

4. RRCConnectionResume

UE in RRC_INACTIVE / 

CM-CONNECTED

1. RRCConnectionResumeRequest

UE in RRC_ACTIVE / CM-

CONNECTED

5. DATA FORWARDING ADDRESS 

INDICATION


Figure 1: UE triggered transition from RRC_INACTIVE to RRC_ACTIVE

When the UE is resuming the connection, UE RRC submits RRC Connection Resume Request message to lower layer for transmission and a random access procedure will then be triggered. If cell reselection occurs, the UE should stop the ongoing RA procedure and flushes the Msg3 buffer. In addition, the buffered RLC SDUs should also be discarded. In LTE RRC specification [2], connection resume is handled in the procedure of RRC connection establishment procedure, and the UE resets MAC and re-establishes RLC for all established RBs when cell reselection occurs during the UE is resuming the connection. It has not been clear how UE behaves upon MAC reset or RLC re-establishment in NR. If UE actions similar to LTE are performed, MAC reset and RLC re-establishment can be used to achieve the purpose. 

Proposal 1: A UE in RRC_INACTIVE stops ongoing RA procedure and flushes the corresponding buffers when cell reselection occurs during the UE is resuming the connection.
A procedure newly introduced in NR which is not used in LTE is system information request. While a UE is in RRC_INACTIVE, the UE may trigger system information request by performing a random access procedure. According to [1], the system information request may be a dedicated RRC signaling and carried over Msg3 of the random access procedure. The procedure of system information request using Msg3 is illustrated in Figure 2.
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Figure 2: system information request using Msg3

For the system information request using Msg3, a RRC message is submitted to lower layer for transmission, and the lower layer triggers a random access procedure. If cell reselection occurs during the UE is requesting system information via Msg3, the UE should stop the ongoing random access procedure, flush the Msg3 buffer, and discard the buffered RLC SDUs.
Proposal 2: A UE in RRC_INACTIVE stops ongoing RA procedure and flushes the corresponding buffers when cell reselection occurs during the UE is requesting system information using Msg3.

Alternatively, if the requested SI is associated to some PRACH resources, Msg1 is used for the system information request. The procedure of system information request using Msg1 is illustrated in Figure 3.
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Figure 3: system information request using Msg1

For the system information request using Msg1, the request also triggers a random access procedure, but no RRC message is submitted to lower layer for transmission. Therefore, if cell reselection occurs during the UE is requesting system information via Msg1, the UE should stop the ongoing random access procedure. On the other hand, since no RRC message is submitted to lower layer, there is no buffered RLC SDUs and therefore there is no need to flush the corresponding buffers.
Proposal 3: A UE in RRC_INACTIVE stops ongoing RA procedure when cell reselection occurs during the UE is requesting system information using Msg1.
Currently it is not clear whether a UE can perform direct data transmission while stayed in RRC_INACTIVE. If this is allowed, lower layers handling when cell reselection occurs during the UE has pending data for transmission should also be considered.
3. Conclusion
In this contribution, we discuss the handling of cell reselection in RRC_INACTIVE, and have the following proposals:
Proposal 1: A UE in RRC_INACTIVE stops ongoing RA procedure and flushes the corresponding buffers when cell reselection occurs during the UE is resuming the connection.
Proposal 2: A UE in RRC_INACTIVE stops ongoing RA procedure and flushes the corresponding buffers when cell reselection occurs during the UE is requesting system information using Msg3.
Proposal 3: A UE in RRC_INACTIVE stops ongoing RA procedure when cell reselection occurs during the UE is requesting system information using Msg1.
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