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Introduction
In RAN#76, the WID of “LTE connectivity to 5G-CN” [1] was revised with the addition of E-UTRA protocols enhancement on RRC_INACTIVE state for E-UTRA when connected to 5G-CN (referred to as “eLTE RRC_INACTIVE" hereafter). Moreover, SA2 sent LS [2] to RAN2 for the agreements/working assumption on several features including RRC inactive. Accordingly, it is reasonable to discuss the characteristics of eLTE RRC_INACTIVE.
Discussion
In [1], it is stated that eLTE RRC_INACTIVE is with similar functionality as the RRC_INACTIVE state in NR. However, because NR RRC_INACTIVE has not been fully discussed and there is distinct difference on RAN between NR RRC_INACTIVE and eLTE RRC_INACTIVE, it is hard to deduce the characteristics and solution of eLTE RRC_INACTIVE using only NR RRC_INACTIVE. Considering that there are much more agreements on light connection (LC) in LTE than NR RRC_INACTIVE, and the difference on RAN between LTE light connection and eLTE RRC_INACTIVE is much less than that between NR RRC_INACTIVE and eLTE RRC_INACTIVE, LTE light Connection should be also taken as an reference for eLTE RRC_INACTIVE. 
In the progress of the work items of LTE light Connection and NR RRC_INACTIVE, some common or similar characteristics (e.g. state transition, RAN paging, etc.) have been discussed. We assume that the characteristic, that has the same agreement(s) for both LTE light Connection and NR RRC_INACTIVE, also could have the same agreement for eLTE RRC_INACTIVE. Therefore, we just need to find the following two classes of characteristics:
-  A. the characteristics that are different between LTE light Connection and NR RRC_INACTIVE 
-  B. the characteristics that are to be determined/FFS for LTE light Connection or NR RRC_INACTIVE
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]And study these characteristics one by one according to the features of eLTE.
2.1 State model and transitions
1) State model
LTE light Connection has been defined as a substate of RRC_CONNECTED. In contrast, NR RRC_INACTIVE was agreed to define RRC_INACTIVE as a new RRC state in NR. Considering that defining RRC_INACTIVE as a new RRC state in eLTE will make it easier and clearer in the specification and there is not enough necessity for a substate of RRC_CONNECTED, it is reasonable to take NR RRC_INACTIVE as the baseline in this aspect, i.e., to define RRC_INACTIVE as a new RRC state in eLTE.
2) Transition from connected to LC/RRC_INACTIVE
LTE light Connection agreed to use RRC release message for the transition from connected to LC/RRC_INACTIVE. NR RRC_INACTIVE just agreed to use one step procedure for the same transition, and the specific message type has not determined. In this aspect, it is natural for eLTE RRC_INACTIVE to follow NR RRC_INACTIVE.
3) Transition from LC/RRC_INACTIVE to connected
This characteristic includes the following two points:
- A. Does the network can respond to RRCConnectionResumeRequest from UE with RRCConnectionSetup?
- B. The conditions where the UE should be kept in inactive state
For point A, in LTE, RRCConnectionSetup can be sent in response to RRCConnectionResumeRequest in LC. In NR, this point has been discussed in email discussion [98#30][NR], but no agreement is achieved because the related paper has not been handled in the last meeting. Accordingly, this point can be deemed as FFS for eLTE RRC_INACTIVE.
For point B, in LTE, when the network receives RRCConnectionReject in response to RRCConnectionResumeRequest, the UE should be kept in LC if there is a corresponding indication in RRCConnectionReject. In NR it was agreed that if the UE received a message suspending the UE on MSG4 on SRB1, then the UE remains in RRC Inactive. Whether RRCConnectionReject can be used to keep the UE in inactive is FFS in NR and it is related to NR security. Since eLTE is connected to 5GC and NR security is impacted by 5GC, eLTE RRC_INACTIVE should follow NR RRC_INACTIVE in this point.
4) Transition from LC/RRC_INACTIVE to idle
No agreement is achieved on this characteristic for LC. In NR, as a baseline, network initiated RRC state transition from INACTIVE to IDLE follows INACTIVE to CONNECTED and then CONNECTED to IDLE. There is no reason for eLTE RRC_INACTIVE to stay away from NR RRC_INACTIVE in this characteristic.
In conclusion, the characteristics of state model and transitions for eLTE RRC_INACTIVE are listed in the following tableⅠ.
TableⅠ. The characteristics of state model and transitions for eLTE RRC_INACTIVE
	eLTE RRC_INACTIVE State model
	Follow NR: New RRC state

	Transition from connected to RRC_INACTIVE
	Follow NR: One step

	Transition from RRC_INACTIVE to connected:
	Whether the network can respond to RRCConnectionResumeRequest with RRCConnectionSetup
	Follow NR: FFS

	
	The conditions where the UE should keep in inactive state
	Follow NR: If the UE received a message suspending the UE on MSG4 on SRB1, then the UE remains in RRC Inactive.

	Transition from RRC_INACTIVE to idle
	Follow NR: Baseline - INACTIVE to CONNECTED and then CONNECTED to IDLE (network initiated)


Proposal 1: The characteristics of state model and transitions for RRC_INACTIVE in LTE connectivity to 5G-CN (eLTE RRC_INACTIVE) should follow NR RRC_INACTIVE.
2.2 RAN paging
1) RAN paging area configuration
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In LC there are three candidates, cell list/CN tracking area/single cell, for RAN paging area configuration. By contrast, in NR RRC_INACTIVE there are two candidates, list of cells/RAN area, for RAN paging area configuration. Considering that the option of “RAN area” needs the revision of E-UTRA protocols if it is used in eLTE, it is more suitable for eLTE RRC_INACTIVE to follow LTE LC in this characteristic.
2) The handling of RAN paging update procedure failure
In LC, if RAN paging area update procedure fails (e.g., UE is out of coverage when periodic PAU timer expires), the UE AS autonomously transits from LC to RRC_IDLE. In NR RRC_INACTIVE this issue is FFS. It is expected that both NR RRC_INACTIVE and eLTE RRC_INACTIVE will follow LC if the transition from LC to RRC_IDLE autonomously is allowed.
In conclusion, the characteristics of RAN paging for eLTE RRC_INACTIVE are listed in the following tableⅡ.
TableⅡ. The characteristics of RAN paging for eLTE RRC_INACTIVE
	RAN paging area configuration for eLTE RRC_INACTIVE
	follow LTE LC: three candidates including cell list, CN tracking area and single cell

	The handling of RAN paging update procedure failure
	follow NR RRC_INACTIVE: FFS


Proposal 2: As to RRC_INACTIVE in LTE connectivity to 5G-CN, the handling of RAN paging update procedure failure is FFS and should follow NR RRC_INACTIVE, while RAN paging area configuration should follow LTE LC.
2.3 The actions upon entering/leaving from LC/RRC_INACTIVE
In LTE, the UE AS notifies the UE NAS when entering and exiting from light connection. 
As to NR RRC_INACTIVE, according to TS 23.501 [4], the 5GC network is not aware of the UE transitions between CM-CONNECTED with RRC Connected and CM-CONNECTED with RRC Inactive state. And it is FFS if CN needs to receive notifications from RAN that may be related to RRC state transitions. In addition, a UE in CM-CONNECTED state with RRC Inactive state shall enter CM-IDLE mode and follow relevant NAS procedure in some cases. Therefore, we can conclude that:
· The actions upon entering NR RRC_INACTIVE. 
· When the UE enters RRC_INACTIVE (from RRC_CONNECTED), the 5GC network is not aware of it and it is FFS if CN needs to receive notifications from RAN about it. 
· The actions upon leaving from NR RRC_INACTIVE.
· When the UE leaves from RRC_INACTIVE to RRC_CONNECTED, the 5GC network is not aware of it and it is FFS if CN needs to receive notifications from RAN about it.
· When the UE leaves from RRC_INACTIVE to RRC_IDLE, it will follow relevant NAS procedure in some cases.
Since this characteristic is closely related to NAS which is constrained by the core network, eLTE RRC_INACTIVE should follow the above behaviors of NR RRC_INACTIVE.
Proposal 3: The actions upon entering/leaving from RRC_INACTIVE in LTE connectivity to 5G-CN should follow NR RRC_INACTIVE.
2.4 Small UL data transmission
Small UL data transmission in RRC_INACTIVE has be included in TR 38.804 [3]. Although it is very possible to be supported in future releases of NR, it is not supported in NR phaseⅠ. In contrast, LC cannot support small data transmission. According to TR 38.804, the solution of small UL data transmission in RRC_INACTIVE is impacted by the SA3 requirements, i.e., small UL data transmission in RRC_INACTIVE is related to CN. Therefore, eLTE RRC_INACTIVE should follow NR RRC_INACTIVE in this aspect.
Proposal 4: Small UL data transmission in RRC_INACTIVE in LTE connectivity to 5G-CN should follow NR RRC_INACTIVE and not be supported in Rel-15 .
2.5 CN assistance information
There is no agreement on CN assistance information for LC. As to NR RRC_INACTIVE, the AMF, based on network configuration may provide assistance information to the NG RAN, to assist the NG RAN's decision whether the UE can be sent to RRC Inactive state. The "RRC Inactive assistance information" includes [4]:
-	UE specific DRX values;
-	The Registration Area provided to the UE;
-	Periodic Registration Update timer;
-	If the AMF has enabled MICO mode for the UE, an indication that the UE is in MICO mode.
Since eLTE is connected to 5GC, it is natural for eLTE RRC_INACTIVE to follow the above characteristic of NR RRC_INACTIVE.
Proposal 5: The CN assistance information for RRC_INACTIVE in LTE connectivity to 5G-CN should follow NR RRC_INACTIVE.
2.6 The support of reselecting to CSG
Cell reselection to CSG is applicable for the UE in LC, which means that reselection to CSG is expected to be supported from just the perspective of RAN for eLTE. However, 5G RAN and CN agreed to not introduce any CSG or similar concept in release-15. Thus cell reselection to CSG is not applicable for RRC_INACTIVE in LTE connectivity to 5G-CN in Rel-15.
Proposal 6: Cell reselecting to CSG for RRC_INACTIVE in LTE connectivity to 5G-CN should follow NR RRC_INACTIVE and not be supported in Rel-15.
Conclusion
This contribution discusses the characteristics of eLTE RRC_INACTIVE, and gets the following proposals:
Proposal 1: The characteristics of state model and transitions for RRC_INACTIVE in LTE connectivity to 5G-CN should follow NR RRC_INACTIVE.
Proposal 2: As to RRC_INACTIVE in LTE connectivity to 5G-CN, the handling of RAN paging update procedure failure is FFS and should follow NR RRC_INACTIVE, while RAN paging area configuration should follow LTE LC.
Proposal 3: The actions upon entering/leaving from RRC_INACTIVE in LTE connectivity to 5G-CN should follow NR RRC_INACTIVE.
Proposal 4: Small UL data transmission in RRC_INACTIVE in LTE connectivity to 5G-CN should follow NR RRC_INACTIVE and not be supported in Rel-15 .
Proposal 5: The CN assistance information for RRC_INACTIVE in LTE connectivity to 5G-CN should follow NR RRC_INACTIVE.
Proposal 6: Cell reselecting to CSG for RRC_INACTIVE in LTE connectivity to 5G-CN should follow NR RRC_INACTIVE and not be supported in Rel-15.
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