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1.
Introduction
In this discussion paper we present our consideration on anchor relocation while in RRC_INACTIVE.
2.
Discussion
In RRC_CONNECTED, the serving RAN node maintains the UE AS Context. However, while the UE is in RRC_INACTIVE, the anchor RAN node, which commands a UE to move RRC_INACTIVE, keeps the UE AS Context. Thus, when the UE is trying to resume the RRC connection at a new RAN node which is not an anchor RAN node, the new RAN node should be able to find, identify a UE AS Context, and fetch the context which is stored in anchor RAN node for resuming the RRC connection by means of the I-RNTI. Therefore, the I-RNTI is assumed to consist of an identifier of the anchor RAN node and an identifier of the UE AS Context stored at the anchor RAN node. As a consequence, when the anchor RAN node is changed, that is, when anchor relocation occurs, the UE must be assigned a new I-RNTI.
Observation 1. The I-RNTI is used to identify the suspended UE context.

Proposal 1. The I-RNTI consists of an identifier of the anchor RAN node and an identifier of the UE AS Context stored at the anchor RAN node.
Proposal 2. Anchor relocation of a UE in RRC_INACTIVE is accompanied by an allocation of new I-RNTI.
Based on that, RAN2 needs to consider when the anchor relocation occurs. There could be three cases when the UE in RRC_INACTIVE attempts to resume RRC connection.

Case 1. Receiving paging or detecting uplink data/signalling

Case 2. Moving out of a RAN notification area

Case 3. Periodical RAN-based location area update (RLAU)
Even the UL data transmission is possible while the UE is in RRC_INACTIVE, the UL data transmission in RRC_INACTIVE was deprioritized in plenary meeting and it is possible only for the small data transmission. Thus we can assume that in most cases of data transmission / reception, the UE will transit to RRC_CONNECTED, and naturally the anchor relocation will be performed to new serving RAN node. Hence, anchor relocation is necessary in case 1.
Observation 2. In most of the data transmission/reception case, state transition to RRC_CONNECTED is required so anchor relocation is essential.
When the UE attempts to resume RRC connection due to case 2, new RAN notification area should be configured in order to move the UE back into RRC_INACTIVE. At this time, it is beneficial to configure the RAN notification area as UE-specific in order to avoid a frequent RLAU procedure and maximize a benefit of being in RRC_INACTIVE. Thus, a new RAN notification area is likely to be configured with new RAN node and nodes around the new RAN node, and anchor relocation will occur naturally.

Observation 3. If the resume procedure is performed by moving out of the RAN notification area, a new RAN notification area is needed to move the UE back into RRC_INACTIVE. In such a case, a new RAN notification area is likely to be configured as centralized on new RAN node requested to be resumed, so anchor relocation will occur naturally.
Regarding case 3, if there are lots of resume request due to periodic RLAU timer expiration, the UE Context retrieve procedure will be performed frequently and may cause signalling load between two RAN nodes. Although RAN2 has not discussed the periodic RLAU timer in detail, it seems that the periodic RLAU timer will be UE-specific depending on the situation, e.g., traffic overload or UE speed, via dedicated signalling. For example, with a stationary UE, since a frequent RLAU causes inefficient signalling between the UE and the RAN node, enough long or infinite timer value might be useful. On the other hands, with high mobility UE, long timer value for RLAU might be meaningless because there will be RLAU due to a mobility before periodic RLAU timer expiry. Therefore, we can assume that the periodic RLAU will be occurred based on a reasonable period configured by the RAN node, so we think that anchor relocation after the periodic RLAU is not a burden to the network.

Observation 4. The periodic RLAU is occurred based on a UE-specific timer configured by the RAN node depending on the situation, e.g., traffic overload or UE speed, so anchor relocation after the periodic RLAU will be not a burden to the network.
Based on the foregoing, we think that anchor relocation at every RLAU procedures might be reasonable. Of course, in some cases such as when the UE tries to resume at just beside the anchor RAN node due to timer expiry, anchor relocation might be inefficient because the UE is likely to remain still at a center of the RAN notification area in that case. However, if the RAN notification area is configured to be UE-specific based on the characteristics of the UE, this case will be uncommon.
Proposal 3. Anchor relocation is performed at all successful RLAU procedures except that when the UE resumes at the anchor RAN node.
3.
Conclusion
In this discussion paper we presented our view on anchor relocation and proposed the following:
Observation 1. The I-RNTI is used to identify the suspended UE context.

Proposal 1. The I-RNTI consists of an identifier of the anchor RAN node and an identifier of the UE AS Context stored at the anchor RAN node.
Proposal 2. Anchor relocation of a UE in RRC_INACTIVE is accompanied by an allocation of new I-RNTI.
Observation 2. In most of the data transmission/reception case, state transition to RRC_CONNECTED is required so anchor relocation is essential.
Observation 3. If the resume procedure is performed by moving out of the RAN notification area, a new RAN notification area is needed to move the UE back into RRC_INACTIVE. In such a case, a new RAN notification area is likely to be configured as centralized on new RAN node requested to be resumed, so anchor relocation will occur naturally.
Observation 4. The periodic RLAU is occurred based on a UE-specific timer configured by the RAN node depending on the situation, e.g., traffic overload or UE speed, so anchor relocation after the periodic RLAU will be not a burden to the network.
Proposal 3. Anchor relocation is performed at all successful RLAU procedures except that when the UE resumes at the anchor RAN node.
[image: image1.jpg]Y




