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1 Introduction
RAN4 will specify the requirements for the RRC connection release with redirection in NR. However These requirements were briefly discussed in the last RAN4 meeting but there was no agreement [1]. RAN4 work is heavily dependent on the procedure which will be specified in RAN2 specifications.

In this contribution we analyse various aspects related to these requirements. 
2 RRC Connection Release with Redirection
In LTE the RRC connection release with redirection procedure as specified in TS 36.331 is initiated by sending RRCConnectionRelease message to the UE. The RRCConnectionRelease also contains information about the target carrier frequency (included in: redirectedCarrierInfo). The IE redirectedCarrierInfo enables the serving eNode B to redirect the UE connection to another E-UTRA carrier or to a carrier of another RAT (e.g. GERAN, UTRA FDD, UTRA TDD, cdma2000, HRPD).
RRC connection release with redirection procedure is under discussion in RAN2. However the details are not yet finalized but being discussed extensively [2-4]. According to formal RAN2 agreements related to this procedure in RAN2#99 meeting, in NR the UE will be also be provided with the target carrier frequency information.
10.For CONNECTED to IDLE RRC transition, the RRC Connection Release kind of message is used and is sent over SRB1

FFS whether the same RRC message is used for the RRC transition from CONNECTED to IDLE and from CONNECTED to INACTIVE.

11.
RRC Connection Release kind of message can include release cause information, redirect carrier frequency and idle mode mobility control information.

In SA operation the mobility is supported within NR carriers and between NR and E-UTRA (E-UTRA FDD and TDD. Therefore the redirection procedure in NR in Rel-15 will be limited to redirection towards NR carrier, E-UTRA FDD carrier or E-UTRA TDD carrier.

3 Analysis of Requirements 
In our view RAN4 should develop the requirements for the following cases:
· RRC connection release with Redirection to a NR carrier

· RRC connection release with Redirection to a E-UTRA FDD or TDD carrier

Similar to LTE, the requirements in NR should also be specified in terms of time required (Tredirect) by the UE to successfully redirect to the indicated carrier frequency. 

In both scenarios the total delay (Tredirect) will consist of four main delay elements:
· RRC procedure delay,

· Time to identify the target cell on an indicated carrier (Tsearch),

· Time to acquire the system information (SI) of the target cell (TSI) and

· Time to send random access to the target cell (TRA).

Even though RRC procedure delay will be specified by RAN2 in TS 38.331. But for these requirements RAN4 may have to a larger delay like for RRC connection release with Redirection in LTE.

The value of TSI depends on whether the serving gNodeB has provided the SI of the target cell to the UE or not.
The time to send RA to the target cell depends on RA procedure of the target RAT. RAN4 can specify this as a variable or a maximum limit with the note the actual value depends on the RA configuration used for the RA transmission. 

RAN4 has to specify numerical value of the time to identify the target cell (Tsearch) in the core requirements. Therefore time to identify the target cell is the most important and fundamental aspect of the core requirements. The time to identify the target cell depends on at least the side conditions (e.g. the signal quality) of the target cell. This in turn depends on the use case of the procedure as analysed in the next section.
· Proposal 1: The requirements for RRC connection release with Redirection shall be specified for the following scenarios:

· redirection to NR carrier,
· redirection to UTRA FDD carrier,

· redirection to UTRA FDD carrier

3.1 RRC Connection Release with Redirection to NR carrier

The RRC connection release with redirection to NR carrier can be used for offloading the UEs on the serving carrier to another carrier. Another important use case is support mobility of the UE from the serving carrier to another carrier. An alternative procedure is blind handover in which case the handover is done to a target cell which is strong enough to be detected in one attempt.
But in our view the requirements for RRC connection release with redirection to NR carrier should allow the UE to redirect to a target cell down to side conditions comparable to those for a normal (non-blind) inter-frequency handover. The UE search the target NR cell in idle mode. Therefore no gaps are needed for identifying the target cell. Secondly the UE only needs to acquire NPSS/NSSS of the target cell since it does not have to report any measurement (e.g. SS-RSRP or SS-RSRQ) to the network. 
· Proposal 2: The requirements for RRC connection release with Redirection to NR carrier shall be specified for the NR target cell’s side conditions comparable to those for performing inter-frequency non-blind handover. 
3.2 RRC Connection Release with Redirection to E-UTRA carrier

The main motivation for RRC connection release with redirection to E-UTRA FDD or TDD carrier can be used for circuit switched fall back (CSFB) to allow voice call. In this case the overall delay should be much shorter. This procedure is typically applied when the target E-UTRA and the serving NR carriers are co-located or when the base station has better knowledge of the target cell wrt UE location in the serving cell.
Therefore in our view the requirements for RRC connection release with redirection to E-UTRA carrier should be specified with good side conditions e.g. SCH Ês/Iot ( -3 dB. The UE will search the target E-UTRA cell in idle mode without measurement gaps. Also in this case the UE only needs to acquire PSS/SSS of the target E-UTRA cell since no measurement report (e.g. RSRP, RSRQ) is sent to the network before completing the procedure. The PSS/SSS acquisition time should be the same for redirection to E-UTRA FDD or TDD carrier. 
· Proposal 3: The requirements for RRC connection release with Redirection to E-UTRA FDD or TDD carrier shall be specified for E-UTRA FDD or TDD target cell’s side condition corresponding to SCH Ês/Iot ( -3 dB. 

4 Summary

In this paper we have analysed the scenarios and some aspects of the requirements for RRC connection release with Redirection in NR. The corresponding RAN2 work on the specification of the procedures is ongoing. However in the meantime RAN4 can start investigating RAN4 related aspects e.g. time to identify the target cell. The main proposals are:
· Proposal 1: The requirements for RRC connection release with Redirection shall be specified for the following scenarios:

· redirection to NR carrier,
· redirection to UTRA FDD carrier,

· redirection to UTRA FDD carrier
· Proposal 2: The requirements for RRC connection release with Redirection to NR carrier shall be specified for the NR target cell’s side conditions comparable to those for performing inter-frequency non-blind handover. 

· Proposal 3: The requirements for RRC connection release with Redirection to E-UTRA FDD or TDD carrier shall be specified for E-UTRA FDD or TDD target cell’s side condition corresponding to SCH Ês/Iot ( -3 dB. 
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