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Discussion and decision
1 Introduction

In RAN2#106 meeting, following agreements were made regarding RRC_INACTIVE state for eMTC.
· RRC_INACTIVE state with short eDRX cycles is optionally supported for eMTC connected to 5GC with capability signalling.

· FFS if EDT in RRC_INACTIVE state is not supported in Rel-16.
· UP optimization solution is supported for both eMTC and NB-IoT connected to 5GC with capability signalling.

· eLTE is assumed to be the baseline for RRC_INACTIVE state for eMTC UEs connected to 5G.

· Working assumption: Same cell selection/reselection criteria and measurement rules for BL UEs and non-BL UEs in CE in RRC_IDLE when attached to EPC are applied to BL UEs and non-BL UEs in CE in RRC_INACTIVE or RRC_IDLE when attached to 5GC.
· For transmission over DRB, NB-IoT/eMTC UE connected to 5GC uses the same AS security algorithms as eLTE regardless of PDCP type.
· KeNB root key is derived from Kamf as specified in TS 33.501.
· For NB-IoT/eMTC UE connected to 5GC, AS security algorithms are indicated by using LTE code points, e.g., EIA, EEA.
In this contribution, we discuss the remaining issue (e.g., cell reselection, use of eDRX etc.) in RRC INACTIVE state for eMTC UEs when connected to 5GCN.
2 Discussion
RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by ng-eNB without notifying ng-eNB. In RRC_INACTIVE, the last serving (ng-)eNB keeps the UE context and the UE-associated NG connection with the serving AMF and UPF. It is agreed that eLTE is assumed to be the baseline for RRC_INACTIVE state for eMTC UEs connected to 5G. This should also be applicable for a non-BL UE when operating in BR mode (i.e., reading BR version of system information). The same procedure and mechanisms can be re-used for eMTC UEs, for example, RRC_INACTIVE configuration in RRCConnectionRelease message, mobility handling and RRCConnectionResumeRequest-r15 can be re-used for BL UEs or UEs in CE.

Observation 1. RRC_INACTIVE configuration in RRCConnectionRelease message, mobility handling, unified access control and resume procedure defined in eLTE can be re-used for BL UEs or UEs in CE.

Proposal 1. RAN2 confirm that cell barring, mobility handling, unified access control, RRC_INACTIVE configuration in RRCConnectionRelease message, and resume procedure defined in eLTE are re-used for BL UEs or UEs in CE in RRC_INACTIVE.

Cell (re)selection in RRC_INACTIVE
When a BL UE or UE in CE is camping in a cell in normal coverage, the procedure of IDLE mode cell selection/reselection and measurement rules defined for legacy LTE UEs also apply. However, when a BL UE or UE in CE is camping in a cell in enhanced coverage, ranking based reselection criteria is applied for intra-frequency and inter-frequency cell reselection (irrespective of configured frequency priorities, if any). When the UE in RRC_INACTIVE state is camping in a cell satisfying the cell selection criteria for enhanced coverage, question is whether or not frequency priorities have to be taken into account for cell reselection as for RRC_INACTIVE, see [1]. 
However, this should be no different from the UE in RRC_IDLE camping in a cell satisfying the cell selection criteria for enhanced coverage as described in [1]. Based on rules, if UE selects the cell outside of the RAN notification area, it should initiate the RNA update procedure. If UE selects the cell of different CN type, it should initiate the NAS registration procedure. The cell reselection criteria and intra and inter frequency measurement rules defined for RRC_IDLE state for a UE connected to 5GC should be applicable to RRC_INACTIVE state.

Proposal 2. For BL UE or UE in CE connected to 5GC, IDLE mode cell selection/reselection criteria and measurement rules are also applied in RRC_INACTIVE state.

Relaxed monitoring in RRC_INACTIVE

It is a power saving feature by skipping the needed neighbor cell measurement according to the intra-frequency or inter-frequency or inter-RAT frequency measurement rules if relaxed monitoring criteria is met. This feature is only for low mobile or stationary UEs and beneficial from power saving point of view in RRC_INACTIVE. Also, there is no need to change/enhance the existing relaxed monitoring feature to apply it to the BL UE or UE in CE when connected to 5GC.
Proposal 3. Relaxed monitoring defined for BL UEs or UE in CEs when connected to EPC is also applicable in RRC_INACTIVE state to BL UEs or UEs in CE when connected to 5GC.
eDRX in RRC_INACTIVE
In RAN2#106 meeting, it is agreed that short eDRX cycles are supported in RRC_INACTIVE state. RAN2 has made also the following agreement in RAN2#105bis:
· RRC_CONNECTED Mode extended long DRX cycle, e.g. 5.12 and 10.24 sec, is supported for eMTC connected to 5GC. FFS whether new optional UE capability is required.

Similarly, the short extended DRX cycle of 5.12 and 10.24 seconds can be supported without NAS impact. However, in RRC_INACTIVE state, the paging DRX cycle “T” is determined by the shortest of the RAN paging cycle, the UE specific paging cycle, and the default paging cycle but if a UE specific extended DRX value of 5.12s is configured by upper layers, paging DRX cycle “T” is set to 5.12 as mentioned in TS 36.304.

-
T: DRX cycle of the UE. Except for NB-IoT, if a UE specific extended DRX value of 512 radio frames is configured by upper layers according to 7.3, T =512. Otherwise, T is determined by the shortest of the UE specific DRX value, if allocated by upper layers, and a default DRX value broadcast in system information. If UE specific DRX is not configured by upper layers, the default value is applied. UE specific DRX is not applicable for NB-IoT. In RRC_INACTIVE state, T is determined by the shortest of the RAN paging cycle, the UE specific paging cycle, and the default paging cycle, if allocated by upper layers.
Similar to case when UE specific DRX cycle is configured to 5.12s, the paging DRX cycle T can be set to the value of extended DRX cycle, if configured by upper layers, regardless of value of UE specific paging cycle or RAN paging cycle or UE specific paging cycle. There is no need to introduce RAN based paging time window (PTW) for the short eDRX.
Proposal 4. The short extended DRX cycle of 5.12s and 10.24s can be configured by ng-eNB and if so, the paging DRX cycle “T” (to monitor both the RAN paging and CN paging) is set to that value of short extended DRX cycle while UE is in RRC_INACTIVE (instead of selecting the shortest of the configured ones).

EDT in RRC_INACTIVE
Whether to support EDT in RRC_INACTIVE for Rel-16 is FFS. Though the existing AS security procedures for resumption in EDT and RRC_INACTIVE are similar, the NCC is provided differently for EDT and RRC_INACTIVE state, see Table 1. The handling of the AS keys in EDT and RRC_INACTIVE is different in case of T300 expiry, cell reselection when T300 is running or when integrity protection of Msg4 fails. For example, if T300 expires, UE deletes new AS keys and goes back to RRC_IDLE where as in RRC_INACTIVE, UE performs NAS recovery as it has to change the state. 
Table 1 Differences between Rel-15 UP-EDT and RRC_INACTIVE optimization

	
	Rel-15 UP-EDT

	RRC INACTIVE optimization

	UE identity
	Resume ID and truncated Resume ID
	I-RNTI and short I-RNTI

	Network signaling mode
	S1-U is suspended. DL data buffering in core network. 

	N2, N3 maintained. DL data buffering in NG RAN.

	Configuration
	RRCConnectionRelease with suspend indication and NCC
	RRCConnectionRelease with rrc-InactiveConfig-r15. NCC is mandatory inside InactiveConfig-r15.

	IP protection fail for Msg4
	EDT abortion, go to IDLE
	NAS recovery (state change)

	T300 expiry or cell reselection while T300 running
	EDT abortion, go to IDLE
	NAS recovery (state change)

	RRCConnectionReject
	1. with suspend indication: EDT unsuccessful and go to suspended state.
2. without suspend indication: EDT unsuccessful and go to RRC_IDLE.
	Stay in RRC_INACTIVE

	Exit
	1. RRC reject without suspend

2. RRC release without NCC

3. RRC release without suspend


	1. Reception of CN initiated paging

2. RRC release without InactiveConfig-r15


In case of RRC_INACTIVE, NG connection to 5GC is maintained. Every time UE uses EDT to transmit the UL data in Msg3, it needs to be discussed whether or not to refresh the NCC via Msg4 to use EDT in future which could require feedback from other working groups. The procedures for EDT and RRC_INACTIVE are separately captured in the specification. Therefore, there is significant specification impact due to introduction of EDT in RRC_INACTIVE and may be hard to complete within the Rel-16 time frame.
Proposal 5. Due to lack of time, the EDT in RRC_INACTIVE is not introduced in Rel-16.
3 Conclusion

The observations captured are the following:
Observation 1.
RRC_INACTIVE configuration in RRCConnectionRelease message, mobility handling, unified access control and resume procedure defined in eLTE can be re-used for BL UEs or UEs in CE.

The proposal captured are the following:
Proposal 1.
RAN2 confirm that cell barring, mobility handling, unified access control, RRC_INACTIVE configuration in RRCConnectionRelease message, and resume procedure defined in eLTE are re-used for BL UEs or UEs in CE in RRC_INACTIVE.
Proposal 2.
For BL UE or UE in CE connected to 5GC, IDLE mode cell selection/reselection criteria and measurement rules are also applied in RRC_INACTIVE state.
Proposal 3.
Relaxed monitoring defined for BL UEs or UE in CEs when connected to EPC is also applicable in RRC_INACTIVE state to BL UEs or UEs in CE when connected to 5GC.
Proposal 4.
The short extended DRX cycle of 5.12s and 10.24s can be configured by ng-eNB and if so, the paging DRX cycle “T” (to monitor both the RAN paging and CN paging) is set to that value of short extended DRX cycle while UE is in RRC_INACTIVE (instead of selecting the shortest of the configured ones).
Proposal 5.
Due to lack of time, the EDT in RRC_INACTIVE is not introduced in Rel-16.
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