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1.
Introduction
In this discussion paper, we present our view regarding synchronization of UE context during RNA update procedure.
2.
 
Discussion
According to [1], [2] and [3], from UMTS to 5G, the UE and the network (i.e. AMF or MME or SGSN) in IDLE deactivates EPS bearer contexts locally without peer-to-peer NAS signalling. The local deactivation causes un-synchronized PDU session status (or bearer status or PDN context status) between the network and UE. 

Observation 1: from UMTS to 5G, PDU session (or bearer or PDN contexts) can be locally deactivated in IDLE at network side as well as UE side and it causes un-synchronized PDU session status (or bearer status or PDN context status) between the network and UE. 
The UE or the network in IDLE does not initiate procedures for state transition from IDLE to CONNECTED (i.e. Service request procedure or paging procedure) to resolve the un-synchronized PDU session status. Instead, the UE in IDLE waits until other NAS signalling procedures (i.e. Service request procedure or TAU procedure) are triggered and includes current PDU session status in the NAS message if the other NAS signaling procedure is triggered. In the network side, the network in IDLE waits until the NAS message transmits from the UE, the network includes current PDU session status in the response NAS message if receiving the NAS message from the UE. The reason is to avoid unnecessary signaling for state transition from IDLE to CONNECTED to synchronize PDU session status. 
Observation 2: Synchronization of changed PDU session status in IDLE is performed in the next NAS signaling procedure triggered for other reasons to avoid unnecessary signalling.
· In the UE side, the NAS layer in the UE indicates changed PDU session status if other NAS signaling procedure (i.e. Service request procedure or Registration procedure) is triggered.
· In the network side, the NAS layer in the network indicates changed PDU session status in the response NAS message if receiving the NAS message from the UE.
In the 5G, new state, RRC_INACTIVE is introduced. The similar question can be raised for the UE or the gNB behaviors if stored radio bearer configuration changes due to radio bearer(s) release in RRC_INACTIVE. 
The following shows one of example for unsynchronized scenario which can happen in gNB. According to the TS38.300, RNA update procedure is described as below:

	9.2.2.5
RNA update

The following figure describes the UE triggered RNA update procedure when it moves out of the configured RNA involving context retrieval over Xn:
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Figure 9.2.2.5-1: RNA update procedure

1.
The UE resumes from RRC_INACTIVE, providing the I-RNTI allocated by the last serving gNB and appropriate cause value, e.g., RAN notification area update.

2.
The gNB, if able to resolve the gNB identity contained in the I-RNTI, requests the last serving gNB to provide UE Context.

3.
The last serving gNB provides UE context.

4.
The gNB may move the UE to RRC_CONNECTED, or send the UE back to RRC_INACTIVE state or send the UE to RRC_IDLE. If the UE is sent to RRC_IDLE, the following steps are not needed.

5.
If loss of DL user data buffered in the last serving gNB shall be prevented, the gNB provides forwarding addresses.

6./7. The gNB performs path switch.
8.
The gNB triggers the release of the UE resources at the last serving gNB.


As you can see from the yellow highlighted above, a result of path switch procedure is not a condition of a successful RNAU procedure. Therefore, when the gNB receives RNAU request from the UE and decides to send the UE back into RRC_INACTIVE, the receiving gNB may become a new anchor gNB and send a response message for state transition to RRC_INACTIVE to the UE if the receiving gNB is able to identify the UE context and successfully verify the UE by means of the I-RNTI. However, in the subsequent patch switch step, some radio bearer(s) may have not been switched successfully as a result of path switch in the core network, as described in section 5.5.1.1 of TS 23.401. Then, there would be a difference between the UE context of the radio bearers of the UE and that of the gNB.
Observation 3: A result of path switch procedure is not a condition of a successful RRC connection activation procedure.
Observation 4: During the path switch procedure, as some radio bearer(s) may have not been switched successfully in the core network, there would be a difference between the UE context of the radio bearers of the UE and that of the gNB.
In the case stored radio bearer configuration changes because gNB releases radio bearer(s) in RRC_INACTIVE, two options can be considered as follows:

· Option 1: The gNB initiates procedure for state transition from RRC_INACTIVE to CONNECTED to perform a synchronization of radio bearer(s) configuration (i.e. RAN paging in the gNB)

· Option 2: The gNB performs local release of the radio bearer(s) and waits until RNAU procedure is triggered. The gNB resolves unsynchronized radio bearer configuration if RNAU procedure is triggered.

Proposal 1: RAN2 need to discuss how the gNB behaves if bearer configuration changes due to local radio bearer(s) release in RRC_INACTIVE and choose one of the following options.
· Option 1: The gNB initiates procedure for state transition from RRC_INACTIVE to CONNECTED to perform a synchronization of radio bearer(s) configuration (i.e. RAN paging in the gNB)

· Option 2: The gNB performs local release of the radio bearer(s) and waits until RNAU procedure is triggered. The gNB resolves unsynchronized radio bearer configuration if RNAU procedure is triggered.

In the example above, according to option 1, the gNB transmits RAN paging to inform bearer configuration change due to radio bearer(s) release but it would cause unnecessary signalling overhead and UE battery consumption wastage. 
According to option2, the gNB waits RNAU request message from the UE at the next RNA update procedure and then, if receiving the RAU request message, gNB indicates bearer configuration information changed in RNAU response message. Of course, we have not yet discussed specific messages in NR, but assuming RNAU procedures is similar as in LTE, bearer configuration change information can be included in radioBearerConfig IE. 
Observation 5: With option 2, the gNB can indicate changed radio bearer configuration which is included in radioBearerConfig via RNAU procedure. 
In the UE side, there is no way to resolve unsynchronized bearer configuration in RRC INACTIVE. RAN2 can discuss about how the UE-AS layer resolves unsynchronized bearer configuration in RRC INACTIVE if necessary.  
Proposal 2: RAN2 can discuss about how the UE-AS layer resolves unsynchronized bearer configuration in RRC INACTIVE if necessary.
3.

Conclusion
In this discussion paper we have presented our views regarding synchronization of UE context during RNA update procedure and and proposed the following:
Observation 1: from UMTS to 5G, PDU session (or bearer or PDN contexts) can be locally deactivated in IDLE at network side as well as UE side and it causes un-synchronized PDU session status (or bearer status or PDN context status) between the network and UE. 
Observation 2: Synchronization of changed PDU session status in IDLE is performed in the next NAS signaling procedure triggered for other reasons to avoid unnecessary signalling.
· In the UE side, the NAS layer in the UE indicates changed PDU session status if other NAS signaling procedure (i.e. Service request procedure or Registration procedure) is triggered.
· In the network side, the NAS layer in the network indicates changed PDU session status in the response NAS message if receiving the NAS message from the UE.
Observation 3: A result of path switch procedure is not a condition of a successful RRC connection activation procedure.
Observation 4: During the path switch procedure, as some radio bearer(s) may have not been switched successfully in the core network, there would be a difference between the UE context of the radio bearers of the UE and that of the gNB.
Proposal 1: RAN2 need to discuss how the gNB behaves if bearer configuration changes due to local radio bearer(s) release in RRC_INACTIVE and choose one of the following options.

· Option 1: The gNB initiates procedure for state transition from RRC_INACTIVE to CONNECTED to perform a synchronization of radio bearer(s) configuration (i.e. RAN paging in the gNB)

· Option 2: The gNB performs local release of the radio bearer(s) and waits until RNAU procedure is triggered. The gNB resolves unsynchronized radio bearer configuration if RNAU procedure is triggered.
Observation 5: With option 2, the gNB can indicate changed radio bearer configuration which is included in radioBearerConfig via RNAU procedure. 
Proposal 2: RAN2 can discuss about how the UE-AS layer resolves unsynchronized bearer configuration in RRC INACTIVE if necessary.
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