3GPP TSG-RAN WG2#101
R2-1803268
Athens, Greece, 26th February - 2nd March 2018

Agenda Item: 
10.4.1.7.7
Source: 
Huawei, HiSilicon
Title: 
The content of AS context for inactive UE
Document for:
Discussion and Decision
1 Introduction

For RRC_INACTIVE in NR, the UE AS context is stored in NG-RAN and the UE. However, so far the only consensus on the content of AS context for inactive UE is as follows.
1: Agree to the context description as a baseline, with additional enhancements FFS, and with the RLC information as FFS:

The UE context in RRC_INACTIVE includes the configuration of radio bearers, logical channels and security.  The UE maintains the same PDCP entity like in RRC_CONNECTED and maintains PDCP COUNT and SN of PDCP.  The possibility to maintain the RLC entity and SN is FFS.  Additional information can be considered for the context if a need is identified.

It can be seen that even for the configuration of radio bearers agreed to be included in AS context, its details are to be determined. In this contribution, we will discuss the content of AS context for inactive UE in NR.

2 Discussion
The AS context for inactive UE refers to the AS context that should be stored in both NG-RAN and the UE when the UE is sent to inactive state. Here the purpose of storing the UE AS context is to reuse the information in the stored context when resuming the RRC connection in order to save the required signalling overhead and latency. In general, the parameters, except for at least the following cases, may be useful during the resume procedure and thus are worth being stored:
· The parameter will be reset when the UE is sent to inactive state
· The parameter will be broadcasted in system information by the target gNB
Proposal 1: among the UE AS context in NR, the parameters that cannot be considered as the AS context for inactive UE include at least the ones that will be reset when the UE is sent to inactive state, and the ones that will be broadcasted in system information by the target gNB.
In LTE, upon leaving RRC_CONNECTED, triggered by suspension of the RRC, the UE shall suspend all SRB(s) and DRB(s), except SRB0, and store the following AS context [1]:

· the current RRC configuration
· the current security context
· the PDCP state including ROHC state
· C-RNTI used in the source PCell
· the cellIdentity
· the physical cell identity of the source PCell
According to Section 10.3 in [1], the AS-Config IE, which can be used during the RRC resume, contains information about RRC configuration information in the source eNB, and it includes radio configuration in the source PCell, radio resource configuration of the SCells configured in the source eNB (optional), SCG radio configuration (optional) and so on. Hence, the content of AS context for suspended UE in LTE is limited to the AS-Config IE. Moreover, since some of the information covered by the AS-Config IE, if stored as UE AS context, will be useless when the UE transits from inactive to connected, it is not necessary to take all of information covered by the AS-Config IE as UE AS context. Even for the radio resource configuration, it is open whether to take DC/CA and LWA related configuration as part of the content of AS context for suspended UE in LTE.
Observation 1: at least from the perspective of radio resource configuration, the content of AS context for suspended UE has not been strictly confined in LTE.
At the same time, it can be observed that the agreements on the AS context for inactive UE in NR is within the scope of AS context for suspended UE in LTE, so the further research on the content of AS context for inactive UE in NR can take that for suspended UE in LTE as the baseline.
Proposal 2: the content of AS context for inactive UE in NR can take that for suspended UE in LTE as the baseline.
Upon leaving RRC_CONNECTED which is triggered by suspension of the RRC, the UE shall re-establish RLC entities for all SRBs and DRBs in LTE, which means that RLC SN will be reset and the re-established RLC entities will be used in the following resume procedure. Additionally, unless the reconfiguration occurs, the RLC entity is re-established according to the current RLC configuration. Accordingly, if the suspension procedure in LTE is regarded as the baseline, the UE does not maintain the same RLC entity and RLC SN like that before it is sent to inactive state, while the RLC configuration should be stored as the AS context for inactive UE.
Proposal 3: when the UE is sent to inactive state, it does not maintain the same RLC entity and RLC SN like that before being sent to inactive state, while RLC configuration should be stored as AS context for inactive UE.
In NR a new sublayer of SDAP is introduced and the corresponding configuration is used to set the configurable SDAP parameters for a data radio bearer in the updated TS 38.331. As we know, the SDAP configuration mainly include the mapping between QoS flows and DRBs when NR connects to the 5GC. If the mapping information is stored as the AS context when the UE is sent to inactive in source gNB, it could be reused when the UE resume in target gNB which has the same mapping policy as source gNB. Therefore, it is beneficial to introduce SDAP configuration into inactive UE AS context.
Proposal 4: introduce SDAP configuration into inactive UE AS context.
Moreover, the necessity of storing DC/CA configuration as UE AS context has been discussed in [2-3], in which even the potential benefits showed through simulations. Furthermore, in [4] SA2 prefers that dual connectivity configuration is maintained while the UE is in RRC inactive in order to potentially avoid unnecessary signalling between the RAN and CN, and within the CN, while RAN2 decided not to work on this optimisation for Rel-15 [5]. So the necessity of storing CA configuration as UE AS context is left to RAN2 for discussion.
Additionally, RAN2 has agreed that a network slice has a RAN part and a CN part, and the UE can be configured to support the requirements of the supported slices (e.g by appropriate configuration of different DRBs of different PDU sessions). Hence, it is assumed that a set of slice related parameters will be configured at RAN side. Accordingly, whether to take the slice related configuration as AS context needs to be discussed further.
Proposal 5: RAN2 is asked to discuss the necessity of introducing RAN slice related information and CA configuration information into inactive UE AS context.
3 Conclusion
This contribution discusses the content of AS context for inactive UE in NR, and gets the following observation and proposals:
Observation 1: at least from the perspective of radio resource configuration, the content of AS context for suspended UE has not been strictly confined in LTE.

Proposal 1: among the UE AS context in NR, the parameters that cannot be considered as the AS context for inactive UE include at least the ones that will be reset when the UE is sent to inactive state, and the ones that will be broadcasted in system information by the target gNB.
Proposal 2: the content of AS context for inactive UE in NR can take that for suspended UE in LTE as the baseline.
Proposal 3: when the UE is sent to inactive state, it does not maintain the same RLC entity and RLC SN like that before being sent to inactive state, while RLC configuration should be stored as AS context for inactive UE. 
Proposal 4: introduce SDAP configuration into inactive UE AS context.
Proposal 5: RAN2 is asked to discuss the necessity of introducing RAN slice related information and CA configuration information into inactive UE AS context.
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