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Introduction
In LTE, the release of the RRC connection normally is initiated by E-UTRAN and the procedure may be used to re-direct the UE to an E-UTRA frequency or an inter-RAT carrier frequency [1]. The UE behavior is specified in [2].
In RAN2#99 it was agreed that 
“11. RRC Connection Release kind of message can include release cause information, redirect carrier frequency and idle mode mobility control information.” 
Further it was agreed that:
” 27 For CONNECTED to INACTIVE RRC transition, the RRC Connection Release kind of message includes (a) the same information as listed in proposal 11 (i.e. cause information, redirect carrier frequency and mobility control information), and can include (b) UE identity (or UE context identity), and optionally (c) suspension/inactivation indication (FFS if implicitly or explicitly), (d) RAN configured DRX cycle, (e) RAN periodic notification timer, and (f) RAN notification area.”
This paper discusses the details of a re-direct procedure for NR.
[bookmark: _Ref178064866]Discussion
In [1] the RRC connection release procedure is specified. The network can via the RRCConnectionRelease message redirect the UE to an inter-RAT frequency such as E-UTRA or GERAN. This is done with the field redirectedCarrierInfo:
RedirectedCarrierInfo ::=			CHOICE {
	eutra								ARFCN-ValueEUTRA,
	geran								CarrierFreqsGERAN,
	utra-FDD							ARFCN-ValueUTRA,
	utra-TDD							ARFCN-ValueUTRA,
[bookmark: OLE_LINK114][bookmark: OLE_LINK115]	cdma2000-HRPD						CarrierFreqCDMA2000,
	cdma2000-1xRTT						CarrierFreqCDMA2000,
	...,
	utra-TDD-r10						CarrierFreqListUTRA-TDD-r10
}

The E-UTRAN UE behavior is specified in 36.304, 5.2.7 “Cell Selection when leaving RRC_CONNECTED state”. 
For NB-IoT cell Selection when leaving RRC_CONNECTED state is defined in sub-clause 5.2.7a.
On transition from RRC_CONNECTED to RRC_IDLE, UE shall attempt to camp on a suitable cell according to redirectedCarrierInfo, if included in the RRCConnectionRelease message. If the UE cannot find a suitable cell, the UE is allowed to camp on any suitable cell of the indicated RAT. If the RRCConnectionRelease message does not contain the redirectedCarrierInfo UE shall attempt to select a suitable cell on an EUTRA carrier. If no suitable cell is found according to the above, the UE shall perform a cell selection starting with Stored Information Cell Selection procedure in order to find a suitable cell to camp on.
When returning to RRC_IDLE after UE moved to RRC_CONNECTED state from camped on any cell state, UE shall attempt to camp on an acceptable cell according to redirectedCarrierInfo, if included in the RRCConnectionRelease message. If the UE cannot find an acceptable cell, the UE is allowed to camp on any acceptable cell of the indicated RAT. If the RRCConnectionRelease message does not contain redirectedCarrierInfo UE shall attempt to select an acceptable cell on an EUTRA carrier. If no acceptable cell is found according to the above, the UE shall continue to search for an acceptable cell of any PLMN in state any cell selection.
With the redirect procedure the network may reduce the time to access a new cell substantially since the UE can rely on the redirectedCarrierInfo and avoid time consuming cell searches. For example, if a UE leaves NR coverage and receives redirectedCarrierInfo from the network that there is a E-UTRA frequency to access, the UE can avoid search for NR cells and instead select the E-UTRA frequency indicated by redirectedCarrierInfo. 
[bookmark: _Toc503179079][bookmark: _Toc503352469][bookmark: _Toc503475223]Adapt a redirect procedure in NR that is similar to E-UTRA.
[bookmark: _Toc503179080][bookmark: _Toc503352470][bookmark: _Toc503475224]Include a redirectedCarrierInfo field to indicate inter-RAT frequncies to the UE in the RRC connection release message.
The redirectedCarrierInfo in the RRC Connection Release message can be included for both RRC state transition from CONNECTED to IDLE. 
[bookmark: _Toc503179081][bookmark: _Toc503352471][bookmark: _Toc503475225]The redirectedCarrierInfo field may be included for the RRC connection release message for CONNECTED to IDLE.
According to [3], “no interworking is expected in Rel-15 between the 5G System (5GS) and 2G (GSM)/3G (UMTS)”, thus only redirect to E-UTRA is possible. The NR redirect information should include both other carriers within NR as well as carrier frequencies for E-UTRA as in the example below:
NR_RedirectedCarrierInfo ::=			CHOICE {
	NR									ARFCN-VALUENR
	eutra								ARFCN-ValueEUTRA,
	...,
}

[bookmark: _Toc503179082][bookmark: _Toc503352472][bookmark: _Toc503475226]Carrier frequencies from NR and E-UTRAN shall be included in the redirectedCarrierInfo.
Conclusion
Based on the discussion in section 2 we propose the following: 
Proposal 1	Adapt a redirect procedure in NR that is similar to E-UTRA.
Proposal 2	Include a redirectedCarrierInfo field to indicate inter-RAT frequncies to the UE in the RRC connection release message.
Proposal 3	The redirectedCarrierInfo field may be included for the RRC connection release message for CONNECTED to IDLE.
Proposal 4	Carrier frequencies from NR and E-UTRAN shall be included in the redirectedCarrierInfo.
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Appendix
Redirect in LTE
The redirect is specified in [1] as follows:
	redirectedCarrierInfo
The redirectedCarrierInfo indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to an E‑UTRA or an inter-RAT carrier frequency, by means of the cell selection upon leaving RRC_CONNECTED as specified in TS 36.304 [4].

	releaseCause
The releaseCause is used to indicate the reason for releasing the RRC Connection. The cause value cs-FallbackHighPriority is only applicable when redirectedCarrierInfo is present with the value set to utra-FDD, utra-TDD or utra-TDD-r10.
E-UTRAN should not set the releaseCause to loadBalancingTAURequired or to cs-FallbackHighPriority if the extendedWaitTime is present.
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