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1. Introduction
[bookmark: _GoBack]In the previous meetings, there are many discussion on the Idle state issues, in this paper, we give an overview of the connected state issues.
2. Discussions
2.1 CAG ID in the Msg5 or not
In the last meeting, there are 2 LS on the CAG ID transmission from SA3 and CT1 respectively [1][2]. From the SA3 perspective, considering the privacy issue, it’s better to include the CAG ID in the NAS signaling instead of the AS signaling, thus the LS asks SA2, RAN2 and RAN3 groups to provide feedback. From Ran2 perspective, as described in [3], “As network slicing does not enable the possibility to prevent UEs from trying to access the network in areas which the UE is not allowed to use the Network Slice allocated for the NPN, Closed Access Groups may optionally be used to apply access control” and “CAG is not used as input to AMF selection nor Network Slice selection.” Currently, the CAG ID is only used for the access control, the network broadcast its supported CAG IDs and the UE check its accessibility based on its own allowed CAG list. 
Observation 1: CAG is not used as input to AMF selection nor Network Slice selection.
Observation 2: From RAN2 aspect, the CAG ID is only used for the access control. 
Proposal 1: We don’t see any RAN2 issue if the CAG ID is not included in the Msg5.
For the LS of CT1, they need the SA2 group to further confirm whether NAS needs to provide CAG ID to AS during resume procedure when the UE is RRC-INACTIVE mode. On this issue, we shall note that “dedicatedNAS-Message” element is mandatory in the RRCSetupComplete Msg, but optional in the RRCResumeComplete Msg, which means that for the resume procedure there may be no piggyback NAS Msg, e.g. periodic Ran Area update procedure, Ran area update without the PLMN change. If there is no piggyback NAS Msg in the resume procedure, the question is does the network need to know the new selected CAG ID. If need, the UE may need to trigger some NAS layer procedure to indicate new selected CAG ID, otherwise, the CAG ID may need to be carried in the AS signaling. 
Observation 3: There may be no piggyback NAS Msg in the resume procedure, e.g. periodic Ran Area update procedure, Ran area update without the PLMN change, if the network need to know the new selected CAG ID during such kinds of resume procedure, the UE may need to trigger some NAS layer procedure to indicate the new selected CAG ID, otherwise, the CAG ID may need to be carried in the AS signaling. 
However, this shall be finally determined by the SA/CT group, both solutions (Msg5 or NAS Msg) are acceptable from Ran2 sides. 
Proposal 2: On the CAG ID, both solutions (Msg5 or NAS Msg) are acceptable from Ran2 side, it shall be finally determined by SA/CT. 
Proposal 3: Reply SA3/CT1 with above observations and proposals.
2.2 Proximity Indication 
On the proximity indication, in the last meeting it has been agreed that “No proximity indication in CONNECTED mode is needed for SNPN”, but for the CAG, it’s still a FFS issue. 
In LTE CSG, as proposed in [4], for most scenarios, “the operator neither have influence nor information where CSG cells are deployed”, so it’s impossible to support inbound CSG mobility from the normal cells based on normal cell re-selection procedure. To solve this problem, the autonomous search and proximity Indication scheme were proposed together. The autonomous search function can help UE to detect neighboring CSG cell, while the proximity Indication can provide to the source eNB an indication of proximity, then the eNB may configure the UE to perform measurements and reporting for the concerned frequency/RAT. When it comes to the CAG, in the email discussion of the last meeting, there are 3 different options:
(1) The operator have enough information where CAG cells are deployed, thus neither autonomous search nor the proximity Indication is needed. 
(2) The operator have enough information where CAG cells are deployed but it’s unnecessary for the network to always broadcast the frequencies of all the CAG cells if there are too many CAG cells nearby. Thus the autonomous search function can be supported but the proximity indication is not needed
(3) The network may be unaware of the presence of CAG cells, thus similar to the LTE CSG, both the autonomous search and the proximity Indication are needed.
However, in the last meeting, it has been agreed that “the UE can optionally implement an autonomous search function of CAG cells.” We only need to further discuss the option 2 and option 3. In option 2, it assume that “the operator have enough information where CAG cells are deployed”, but there is no limitation that the CAG cells can only be deployed by the operators, it may also be deployed by enterprises themselves, thus it can’t be guaranteed that the normal cells has necessary information of the neighbor CAG cells especially for the SOHO, residential scenarios. Furthermore, even in the scenarios that the operator have enough information where CAG cells are deployed, the UE still can provide the proximity indication to the network, which can assist the RAN to make correct control on UE measurement and mobility. 
Proposal 4: The proximity indication in CONNECTED mode shall be supported for the CAG.
2.3 UE Capability
During the CSG discussion, the following CSG related parameters were added.
	[bookmark: _Toc20689193]4.3.10	CSG Proximity Indication parameters
[bookmark: _Toc20689194]4.3.10.1	intraFreqProximityIndication
This parameter defines whether the UE supports proximity indication for intra-frequency E-UTRAN cells whose CSG Identities are in the UE's CSG Whitelist.
[bookmark: _Toc20689195]4.3.10.2	interFreqProximityIndication
This parameter defines whether the UE supports proximity indication for inter-frequency E-UTRAN cells whose CSG Identities are in the UE's CSG Whitelist.
[bookmark: _Toc20689196]4.3.10.3	utran-ProximityIndication
This parameter defines whether the UE supports proximity indication for UTRAN cells whose CSG IDs are in the UE's CSG Whitelist.


In chapter 2.3, whether the proximity indication scheme shall be supported was discussed. If support, the related UE capability can be discussed together.
Proposal 5: Ran2 to discuss whether to introduce new UE capability elements on the NPN.
2.4 Measurement
On the measurement, some issues were softly touched in the previous submitted papers[5][6]. There are 2 main issues shall be discussed first as follow:
(1)  When execute measurement procedure configured by the mesconfig, whether the UE can ignore or not perform measurement of some cells (indicated in the MeasObject) based on the PCI list information, e.g. for a CAG only UE, does it need to measure and report the cells with the PCI that outside the reserved PCI range for the CAG.
(2)  Whether provide the additional information, e.g. CAG ID/SNPN ID in the measurement report?
For the first question, there was a similar discussion during the CSG discussion [7], and the conclusion is that the PCI range doesn’t have much benefit on the limiting the measurement, the UE shall measurement all of the detected cells and report to the network to assist network to make correct HO decision. When it comes to CAG, similarly,  the network need to know the wireless communication environment for better handover decision, it’s better for UE to report measurements on all of the detected cells. 
Proposal 6: When execute measurement procedure configured by the mesconfig, the UE shall not ignore the measurement of some cells (indicated in the MeasObject) based on the reserved PCI list information.
For the second question, it’s related to the ANR function. In the current ANR, the UE can report CGI to the network, and the CGI-InfoNR was defined as follow:

CGI-InfoNR ::= SEQUENCE {
	plmn-IdentityInfoList       PLMN-IdentityInfoList OPTIONAL,
	FrequencyBandList            MultiFrequencyBandListNR OPTIONAL,
	noSIB1 SEQUENCE {
				ssb-SubcarrierOffset INTEGER (0..15),
				pdcch-ConfigSIB1      PDCCH-ConfigSIB1 	} OPTIONAL,... 
}
The plmn/cellIdentity/TAC/Ranac Information are brought in the PLMN-IdentityInfoList. Obviously, for the NPN, the CAG ID/SNPN NID information shall also be included.
Proposal 7: The CAG ID/SNPN NID information shall be added into the CGI-InfoNR.
2.5 DC related issues
In this chapter, we discuss DC supporting issues for the SNPN/CAG network. For the EN-DC, the UE was registered in the MME, and MME doesn’t have any NPN related information on the UE, which means that the MN node can’t select a NPN cell as SCG, thus the NPN-only cell can’t work as SCG. For the NE-DC and NR-DC, the UE will register on the AMF, it it possible to support NE-DC and NR-DC for the NPN network. However, there isn’t enough time budget to focus on it, it can be left to the next release version.
Proposal 8:The NPN-only cell can’t work as SCG of EN-DC.
Proposal 9: NE-DC and NR-DC are not supported for NPN in Rel16.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation 1: CAG is not used as input to AMF selection nor Network Slice selection.
Observation 2: From RAN2 aspect, the CAG ID is only used for the access control. 
Proposal 1: We don’t see any RAN2 issue if the CAG ID is not included in the Msg5.
Observation 3: There may be no piggyback NAS Msg in the resume procedure, e.g. periodic Ran Area update procedure, Ran area update without the PLMN change, if the network need to know the new selected CAG ID during such kinds of resume procedure, the UE may need to trigger some NAS layer procedure to indicate the new selected CAG ID, otherwise, the CAG ID may need to be carried in the AS signaling. 
Proposal 2: On the CAG ID, both solutions (Msg5 or NAS Msg) are acceptable from Ran2 side, it shall be finally determined by SA/CT. 
Proposal 3: Reply SA3/CT1 with above observations and proposals.
Proposal 4: The proximity indication in CONNECTED mode shall be supported for the CAG.
Proposal 5: Ran2 to discuss whether to introduce new UE capability elements on the NPN.
Proposal 6: When execute measurement procedure configured by the mesconfig, the UE shall not ignore the measurement of some cells (indicated in the MeasObject) based on the reserved PCI list information.
Proposal 7: The CAG ID/SNPN NID information shall be added into the CGI-InfoNR.
Proposal 8: The NPN-only cell can’t work as SCG of EN-DC.
Proposal 9: NE-DC and NR-DC are not supported for NPN in Rel16.
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