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Introduction
In last RAN2 meeting, some guidelines are agreed for the RRC messages and procedures [1].
	Agreement
1	Aim to limit the number of RRC messages i.e. avoid introducing several messages with similar content/ similar procedural handling (details can be discusses when more progress has been made on the individual procedures)


This contribution discusses the details of RRC connection release procedure on the basis of LTE.
Discussion
RRC connection release requested by network
The purpose of this procedure is to release the RRC connection, including the release of the established radio bearers as well as radio resources, or to suspend the RRC connection which includes the suspension of the established radio bearers. So the procedure in LTE can be reused in NR as the baseline.
 Procedure 


Figure 1 RRC connection release procedure requested by network
In this procedure, the gNB send the message of RRCConnectionRelease to UE, upon receiving the message, UE will perform the action of leaving RRC_CONNECTED state and entering RRC_IDLE or RRC_INACTIVE state which is similar with it in LTE.
Considering a suggestion that a new message should be sent to gNB to response the RRC connection release request message to ensure UE will receive the release request message, which will make UE avoid suspending the radio resources for a long time. But in LTE, the use of dataInactivityTimer can achieve this target. The  dataInactivityTimer is used to control data inactivity operation, corresponding to the timer for data inactivity monitoring. When the dataInactivityTimer expires, UE will perform the actions of leaving RRC_CONNECTED state and release the radio resources which avoids suspending UE on the network after radio link failure while failing to receive the RRCConnextionRelease message. UE doesn’t need to send release response to gNB. So the procedure of RRC connection release requested by network in LTE and the dataInactivityTimer can be reused in NR.
Proposal 1: The procedure of legacy RRC connection release requested by network in LTE and dataInactivityTimer can be reused in NR.

Content
In LTE, the RRCConnectionRelease message contains the following IEs: releaseCause, redirectedCarrierInfo, idleModeMobilityControlInfo, RRCConnectionRelease-v890-IEs, which can be divided into 4 aspects: release cause, the information of redirection, the mobility control information of idle mode and extension information.
The content of the RRC messages for RRC connection release are listed in the table 1.
Table 1 content of the RRC messages for RRC connection release
	IE
	value in LTE
	Proposed Content in NR

	releaseCause
	· loadBalancingTAUrequired
·  other
·  cs-FallbackHighPriority
· rrc-Suspend 
	· loadBalancingTAUrequired
· other
· rrc-Suspend

	redirectedCarrierInfo
	· EUTRA
· GERAN
· UTRA-FDD
· UTRA-TDD
· CDMA2000-HRPD
· CDMA-1xRTT 
	· NR
· EUTRA
· GERAN
· UTRA-FDD
· UTRA-TDD


	idleModeMobilityControlInfo
	· freqPriorityListEUTRA
· freqPriorityListGERAN
· freqPriorityListUTRA-FDD
· freqPriorityListUTRA-TDD	
· bandClassPriorityListHRPD	
· bandClassPriorityList1XRTT	
· t320
	· freqPriorityListNR
· freqPriorityListEUTRA
· freqPriorityListGERAN
· freqPriorityListUTRA-FDD
· freqPriorityListUTRA-TDD	
· t320

	extension information
	· extendedWaitTime
·  resumeIdentity
	· resumeIdentity



The release cause in LTE is used to indicate the reason for releasing the RRC connection, and there are 4 values for this IE, i.e. loadBalancingTAUrequired, other, cs-FallbackHighPriority, rrc-Suspend. NR doesn’t support  CS fallback (CSFB) function but still supports the functions of TAU, RRC suspension, radio link failure etc. so in NR, the release cause reused all the reasons except for cs-FallbackHighPriority in LTE.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 2: The release cause in RRCConnectionRelease message in NR should include the following values:  loadBalancingTAUrequired, rrc-Suspend and other.
The information of redirection in LTE indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to an E-UTRAN or an inter-RAT carrier frequency, by means of the cell selection upon leaving RRC_CONNECTED as specified in TS 36.304. The information covers E-UTRA, GERAN, UTRA-FDD, UTRA-TDD, CDMA2000-HRPD, CDMA-1xRTT in LTE, which meaning the UE can be redirected to all the RATs mentioned above. NR supports to redirect UE to all these RATs supported in LTE, except for CDMA2000-HRPD and CDMA-1xRTT. So NR can reuse this redirection information. But NR can also redirect UE to the cell of NR, besides all above RATs, so in addition to the information of redirection in LTE, the information of redirection should also extend to cover the NR in NR. 
Proposal 3: The redirection information in RRCConnectionRelease message in NR should include the information for the following RATs: NR, E-UTRA, GERAN, UTRA-FDD and UTRA-TDD. 
The idle mode mobility control information in LTE provides the dedicated cell reselection priorities which are used for cell reselection as specified in TS 36.304. For E-UTRA and UTRA frequencies, a UE that supports multi-band cells for the concerned RAT considers the dedicated priorities to be common for all overlapping bands (i.e. regardless of the ARFCN that is used). Similar to what has been discussed above, the information of cell selection covers EUTRA, GERAN, UTRA-FDD and UTRA-TDD which NR supports, while the freqPriorityListNR should be added into this IE in NR.
Proposal 4: The idle mode mobility control information in RRCConnectionRelease message in NR should include the information for the following RATs: NR, E-UTRA, GERAN, UTRA-FDD and UTRA-TDD, and the valid timer for dedicated cell reselection priorities.
The extension information includes the extendedWaitTime and resumeIdentity. The extendedWaitTime is not needed since mMTC is not supported in NR phase I. The resumeIdentity which is used for suspending the RRC connection, can be reused in NR for UE entering RRC_INACTIVE state.
Proposal 5:The resume identity is included in RRCConnectionRelease message in NR. 
RRC connection release requested by upper layers
In LTE, the RRC connection release procedure can be initiated by the request from upper layers. This mechanism should be supported in NR. The purpose of this procedure is to release the RRC connection. Access to the current PCell may be barred as a result of this procedure, e.g. upon determining that the network has failed an authentication check, upper layers invoke the procedure. The UE initiates the procedure when upper layers request to release the RRC connection, if the upper layers indicate barring of the PCell, UE will treat the PCell used prior to entering RRC_IDLE as barred. UE will leaving RRC_CONNECTED state after received the request from upper layers.
[bookmark: OLE_LINK147][bookmark: OLE_LINK148]Proposal 6: The mechanism of RRC connection release requested by upper layers should be supported in NR.
Conclusion
In this contribution, we discuss the RRC connection release and propose:
Proposal 1: The procedure of legacy RRC connection release requested by network in LTE and dataInactivityTimer can be reused in NR.
Proposal 2: The release cause in RRCConnectionRelease message in NR should include the following values:  loadBalancingTAUrequired, rrc-Suspend and other.
Proposal 3: The redirection information in RRCConnectionRelease message in NR should include the information for the following RATs: NR, E-UTRA, GERAN, UTRA-FDD and UTRA-TDD. 
Proposal 4: The idle mode mobility control information in RRCConnectionRelease message in NR should include the information for the following RATs: NR, E-UTRA, GERAN, UTRA-FDD and UTRA-TDD, and the valid timer for dedicated cell reselection priorities.
Proposal 5: The resume identity is included in RRCConnectionRelease message in NR. 
Proposal 6: The mechanism of RRC connection release requested by upper layers should be supported in NR.
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