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Introduction
In RAN2#97 it was agreed that:

Agreements for common aspects of the potentials solutions for UL data in inactive (as yet there is no agreement to support UL data in inactive):
1a1: The UE AS context identifier used for uplink data transmission in RRC_INACTIVE should be the same as the one used in state transition from RRC_INACTIVE to RRC_CONNECTED.
1a2: The UE AS context is located and identified in the network via an “AS Context ID” which is allocated by the network and stored in the UE (and the network) when the UE goes to RRC_INACTIVE and is used to locate the AS context when the UE either tries to transmit small data and/or to perform a transition to RRC_CONNECTED.
1c: The UE AS Context can be stored in an “anchor”/source gNB and may be fetched to the new serving gNB when needed upon the triggering of small data transmission and/or transition from RRC_INACTIVE to RRC_CONNECTED. 
In this contribution, we discuss the content and use of the UE AS context identifier.
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UE AS Context ID
In LTE Rel-13, the Resume ID is assigned by the eNB when a UE is released from RRC_CONNECTED with the RRCConnectionRelease message with the releaseCause set to rrc-Suspend. This Resume ID is then included in the RRCConnectionResumeRequest in order to locate the UE Context when the connection is resumed. 
In NR, it is agreed that a UE can be suspended to RRC_INACTIVE from which the UE can resume the connection by retrieving the old UE context. The RAN should allocate a UE AS Context ID when the UE transitions from RRC_CONNECTED to RRC_INACTIVE with e.g. the RRCConnectionSuspend message.
In LTE Rel-13, the UE discards its stored resumeIdentity if it receives a RRCConnectionResume, RRCConnectionSetup, or RRCConnectionReject message when the UE is in RRC-suspend. The same behavior should be applied for NR RRC_INACTIVE. This is motivated since this UE AS Context ID is used in the RRCConnectionResumeRequest message, which is transmitted in plain text, and should preferably not be reused the next time the UE transitions to RRC_INACTIVE. Instead, the node suspending the UE should have the possibility to assign a new temporary UE AS Context ID, even if there was a previous identifier.
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The size of the Resume ID in LTE Rel-13 is 40 bits, which allows for over 1 trillion unique Resume IDs. The size of the Resume ID is limited by the grant size in Msg. 3 of the Resume procedure. As a baseline it is proposed to also adopt a 40 bit UE AS Context ID in NR. Some arguments for this are that:
· 1 trillion unique IDs is a quite large number so the probability that operator would need to re-use the IDs are low
· In the worst case it is still possible to apply smart re-use of the IDs, if needed given that
· The resume procedure is only used locally
· The UE will also provide a security checksum (e.g. 16 or 32 bits) which can be used to detect collisions in UE IDs
· If there is still a collision, it is always possible to recover by using NAS procedures (e.g. for UEs that have moved very far since they were last active)
· Longer IDs would require larger initial grants for Msg3 which is good to avoid, especially for UEs starting in NR and then moving to LTE sending Msg3 over LTE.
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The LTE Rel-13 Resume ID is defined as a combination of the eNB ID (20 bits) and a eNB specific UE identity (20 bits) [1]. As the number of gNBs within a PLMN as well as the number of UEs residing within each gNB may vary greatly, even though 40 bits allow over 1 trillion unique Resume IDs, some PLMN may contain more than one million (2^20) gNBs, especially in high frequency ultra-dense networks. On the other hand, all of these gNBs may not store up to one million UE Contexts, especially in a CU-DU split where the central gNB may need to store more than one million UE Contexts. Therefore, the UE AS Context ID should preferably not have a strict division between the gNB ID part and the UE ID part of the UE AS Context ID. In particular, the division of the UE AS Context ID should be transparent to the UE, i.e. the UE behavior will be the same, regardless of how the UE AS Context ID is derived in the network.
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[bookmark: _Toc478049408]It is assumed that the UE AS Context ID should be considered valid by the UE in the whole PLMN that the UE is registered in. In case the target cell, after cell re-selection do not support the PLMN the UE is registered in (or any equivalent PLMNs) it is assumed that the UE should discard the AS Context and the associated ID and rely on NAS signaling procedures. See also [3], further elaborating on connection to PLMN. 
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Relation between LTE Resume ID and NR UE AS Context ID
During RAN2-NR#1 it was agreed that:
Agreements
6	In order to support both UEs connected EPC and UEs connected to 5G-CN in an LTE cell simultaneously, both the LTE NAS specific parameters and NextGen NAS specific parameters should be broadcasted in system information.
This means that a UE in RRC_INACTIVE entering LTE, will be able to distinguish between LTE cells supporting only EPC or only 5GCN or both. In addition, it has been proposed that a UE in NR RRC_INACTIVE should be able to reselect to a LTE cell without performing a CN tracking/RAN area update as long as both RATs are connected to 5G-CN [2]. In order to do that, the UE must be configured with a RAN Area or TAI-list containing cells from both RATs.
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If the UE is configured with both LTE and NR cells in the RAN Area or TAI-list re-selects from an NR cell to a LTE cell which supports 5G-CN, the UE can transmit the RRCConnectionResumeRequest with the UE AS Context ID to the eNB. 
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However, if the UE in RRC_INACTIVE reselects to a cell in LTE which doesn’t broadcast any NextGen NAS parameters, the UE can assume that 5G-CN is not supported and then the UE should delete its old AS Context and perform a LTE NAS layer procedure (e.g. TAU) in the LTE cell.
[bookmark: _Toc475113711][bookmark: _Toc475113745][bookmark: _Toc475113762][bookmark: _Toc475438035][bookmark: _Toc476577758][bookmark: _Toc476729506][bookmark: _Toc476729599][bookmark: _Toc476746845][bookmark: _Toc476827883][bookmark: _Toc477788978][bookmark: _Toc478049415][bookmark: _Toc478049456][bookmark: _Toc478049464][bookmark: _Toc478049682][bookmark: _Toc478049714][bookmark: _Toc478049818][bookmark: _Toc478049872][bookmark: _Toc478132328][bookmark: _Toc478141086][bookmark: _Toc478141180][bookmark: _Toc478143870][bookmark: _Toc478143880][bookmark: _Toc481671288][bookmark: _Toc481671295]If a UE in NR RRC_INACTIVE reselects to an LTE cell which doesn’t support 5GCN, the UE should delete its AS Context and perform a NAS layer procedure, e.g. TAU, in the new cell.
Security concerns of UE AS Context ID
In LTE Rel-13 RRC-Suspend, the Resume ID consisted of 20 bit eNB ID and 20 bit UE ID. This resume ID was provided to the UE in the RRCConnectionRelease message with a releaseCause set to rrc-Suspend and the UE included this resumeIdentity in the RRCConnectionResumeRequest message. Since the resume ID is sent in plaintext in the ResumeRequest and contains the eNB ID, a UE which resumes its connection announces which eNB it was previously associated to. The usage of eNB ID in this way has two negative consequences:
· It reveals the internal structure of the network;
· It may impact the end user privacy since the UE AS Context ID contains information about where the ID was allocated.
Given that it is expected that the UE AS Context ID will be frequently used in NR it would be good to have a solution where the gNB ID is not easily derivable from the UE AS Context ID. It is proposed to initiate a discussion with RAN3 and SA3 on possible ways to hide node ID from the UE AS Context ID.
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Conclusion
In section 2 we made the following observations:
Observation 1	In order to reselect to another RAT in RRC_INACTIVE without requiring signalling, cells from both RATs must be included in the UEs RAN Area or TAI-list.

Based on the discussion in section 2 we propose the following:
Proposal 1	Since the UE AS Context ID is sent unencrypted in the RRCConnectionResumeRequest, the identifier should be a temporary identifier and it shall be possible to assign a new UE AS Context ID every time the UE transitions to RRC_INACTIVE.
Proposal 2	A 40 bit UE AS Context ID should be adopted in NR.
Proposal 3	The UE should treat the UE AS Context ID as a random value. Any splitting of the identifier in UE context and RAN node part should be transparent to the UE.
Proposal 4	The UE should treat the UE AS Context ID as valid within the whole registered PLMN.
Proposal 5	If a UE in NR RRC_INACTIVE resumes its RRC Connection in a LTE which supports 5G-CN, it should transmit a RRCConnectionResumeRequest with the stored UE AS Context ID.
Proposal 6	If a UE in NR RRC_INACTIVE reselects to an LTE cell which doesn’t support 5GCN, the UE should delete its AS Context and perform a NAS layer procedure, e.g. TAU, in the new cell.
Proposal 7	It would be beneficial to have a UE AS Context ID which does not reveal the RAN node ID, this topic should be discussed with RAN3 and SA3.
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