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1 	Introduction
In the RAN4 #86 meeting the way forward on the side condition for RRC connection release with redirection was agreed [1]. The relevant part in way forward is shown as follow. 
	· The requirements for RRC connection release with Redirection shall be specified for the following scenarios:
· redirection to NR carrier provided this procedure is specified by RAN2,
· redirection to E-UTRA FDD carrier,
· redirection to E-UTRA TDD carrier.
· If this procedure is specified by RAN2 then 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. 
· 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  X dB; where X is FFS; one value of X = -3 dB.



In this paper, we continue to discuss the constitution and requirement for RRC connection release with redirection towards NR and E-UTRA for SA NR.
We believe requirement can be defined in a way similar to LTE. However this needs to be reassessed once RAN2 has finalized the procedure.
2 RRC Connection Release with Redirection to E-UTRA
The RRC connection release with redirection towards E-UTRAN is used as an alternative option to PS handover or when PS handover is not possible for circuit switched fall back (CSFB).
The procedure is starting from the UE receiving the “RRCConnectionRelease” message from the NR. In summary, the IE “RRCConnectionRelease” possible contains information about the carrier frequency of the target E-UTRA FDD/TDD carrier, one or more cells information along with their identifier belonging to the indicated E-UTRA FDD/TDD carrier etc.

Definition
Similar to requirement in 36.133, in NR, the RRC connection release with redirection towards E-UTRAN delay can be defined as between the end of the TTI containing “RRCConnectionRelease” on the NR PDSCH and the time the UE starts to send random access to the target E-UTRA cell. The time delay (Tconnection_release_redirect_E-UTRA) can be decomposed into:
Tconnection_release_redirect_E-UTRA = Tprocedure_delay + Tidentify-E-UTRA + TSI-E-UTRA + TRA
[bookmark: _Ref513025377]Proposal 1: In NR, RRC connection release with redirection to E-UTRA FDD/TDD cell time delay can be defined as
Tconnection_release_redirect_E-UTRA = Tprocedure_delay-E-UTRA + Tidentify-E-UTRA + TSI-E-UTRA + TRA
Tprocedure_delay-E-UTRA
The procedure delay should include the RRC procedure delay from the moment the RRCConnectionRelease message was received and processing time of inter-frequency/inter-RAT RRC message. The detailed time depends on RAN2’s discussion.
[bookmark: _Ref513122222]Proposal 2: Tprocedure_delay-E-UTRA include the RRC procedure delay from the moment the RRCConnectionRelease message was received and processing time of inter-RAT RRC message which depends on RAN2’s agreement.
Tidentify-E-UTRA
Upon receiving the “RRCConnectionRelease” message, which contains the redirection information about the target RAT, the UE after processing the received message goes into RRC_IDLE state. In IDLE state the UE searches the suitable E-UTRA FDD/TDD cell based on cell selection criteria. So that the E-UTRA identification time should include cell search time and measurement time to evaluate the cell selection criteria.
[bookmark: _Ref510454594]Proposal 3: Tidentify-E-UTRA is the time to acquire physical cell ID (PCI) of a suitable cell in target inter-RAT frequency layer and to measure RSRP/RSRQ for evaluating S criteria.
Tidentify-E-UTRA = TPSS/SSS-sync + Tmeas
It is agreed that the E-UTRA cell search time should be under side condition E-UTRA SCH Ês/Iot  -3 dB in RAN4 #86 meeting. The E-UTRA cell search simulation results for different channel condition is shown in the appendix. It could be found that the UE can detect E-UTRA cell at SCH Ês/Iot = - 3 dB within 3 attempts with a success rate well above 90%. Assuming one snapshot every 40 ms, the cell detection time to acquire the E-UTRA cell IDs shall be 120ms.
[bookmark: _Ref513025440]Proposal 4: When re-directing to E-UTRA FDD/TDD cell, the cell search time TPSS/SSS-sync shall be 120 ms under SCH Ês/Iot  -3 dB.
It has been currently specified in section 5.2.7 of TS36.304 in LTE that UE shall select a suitable cell on transition from RRC_CONNECTED to RRC_IDLE during RRC release with Redirection as follows:
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 E-UTRA 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.
[bookmark: _Ref513025367]Observation 1: In LTE, the UE should select and camp on a suitable cell of the indicated RAT in RRC connection release with redirection.
So that, it is not necessary that the UE has to select the strongest cell to be camped for CSFB in NR too. 
[bookmark: _Ref513025445]Proposal 5: In NR, the UE is not required to select a strongest cell but a suitable cell to be camped similar as LTE.
The UE must have time to evaluate the detected cells for selecting a suitable cell to camp on, otherwise the UE possible camp on a weak cell and had to re-select again to other cell when the UE find this cell is not a suitable cell after the UE camp on. We could re-use the measurement time 200ms in E-UTRA connected mode for the default measurement time  
[bookmark: _Ref513025449]Proposal 6: The UE need measurement time to evaluate the detected cells to avoid cell re-selection again when UE camp on a not suitable cell. The default measurement time Tmeas is [200]ms. 
   
TSI-E-UTRA and TRA 
If the system information is not available then the UE has to read the system information of the suitable cell. To further speed up the process, the information of the target cells can be sent to the UE before the connection is released. If the system information of the possible identified E-UTRA cells are already available then the UE does not need additional time reading the system information. The detail design should follow RAN2’s newest agreement. 
After fully synchronization and acquiring all necessary information, the UE shall send a random access to the target suitable cell.
3 RRC Connection Release with Redirection to NR
The RRC connection release with redirection towards NR is used as the network loading balancing.
The procedure is starting from the UE receiving the “RRCConnectionRelease” message from the NR. Different with redirection to E-UTRA which will always has CRS to tune AGC, the NR cell identification time should consider specifically the additional AGC tuning time. 
· Issues in AGC
When inter-frequency cell is a known cell, the AGC tuning time could be short because UE has the history power information of this frequency. UE may only need one more SMTC periodicity for AGC fine tuning before cell search in this scenario.
While inter-frequency is an unknown cell, UE had no knowledge about this frequency. Because of the SSB-specific beamforming, the target cell’s received signal power could be very dynamic and independent for different SSBs. Therefore, UE cannot use the (n-1)th SSB to adjust AGC gain for the nth SSB in the same SSB burst. UE had to take three SMTC bursts for AGC tuning before cell search.
In FR2, considering Rx beam sweeping, AGC tuning will encounter more challenges and need more time.
[bookmark: _Ref513121507]Proposal 7: In FR1, when re-directing to NR, TAGC delay should consider 1 more SSB periodicity when UE executes known inter-frequency cell search, and 3 more SSB periodicity when UE executes unknown inter-frequency cell search.
· Issue in Cell Search and Measurement
Based on the Way Forward, the NR target cell’s side conditions comparable to those for performing inter-frequency non-blind handover. 
[bookmark: _Ref513791932][bookmark: _GoBack]Observation 2: When re-directing to NR, the side conditions should be SSB Ês/Iot  -3 dB.
We have already discussed the PSS/SSS acquisition and measurement time in NR intra-frequency non-DRX requirement without gaps. From this point, we can re-use the requirement conclusion in RRC connection release with redirection towards NR cell search.
[bookmark: _Ref510454656]Proposal 8: TPSS/SSS-sync, Tmeas time could re-use intra-frequency non-DRX measurement requirement in connected mode, where TPSS/SSS-sync = [1] TSSB, Tmeas=[200]ms when re-directing to NR.
· Issues in FR2
[bookmark: _Ref510454665]Proposal 9: Tidentify-NR delay should consider Rx beam sweeping time when monitored frequency belongs to FR2 when re-directing to NR.
4 Summary
In this paper, we propose the RRC connection release with redirection requirement for SA NR.
Observation 1: In LTE, the UE should select and camp on a suitable cell of the indicated RAT in RRC connection release with redirection.
Observation 2: When re-directing to NR, the side conditions should be SSB Ês/Iot  -3 dB.
Proposal 1: In NR, RRC connection release with redirection to E-UTRA FDD/TDD cell time delay can be defined as
Tconnection_release_redirect_E-UTRA = Tprocedure_delay + Tidentify-E-UTRA + TSI-E-UTRA + TRA
Proposal 2: Tprocedure_delay-E-UTRA include the RRC procedure delay from the moment the RRCConnectionRelease message was received and processing time of inter-RAT RRC message which depends on RAN2’s agreement.
Proposal 3: Tidentify-E-UTRA is the time to acquire physical cell ID (PCI) of a suitable cell in target inter-RAT frequency layer and to measure RSRP/RSRQ for evaluating S criteria.
Tidentify-E-UTRA = TPSS/SSS-sync + Tmeas
Proposal 4: When re-directing to E-UTRA FDD/TDD cell, the cell search time TPSS/SSS-sync shall be 120 ms under SCH Ês/Iot  -3 dB.
Proposal 5: In NR, the UE is not required to select a strongest cell but a suitable cell to be camped similar as LTE.
Proposal 6: The UE need measurement time to evaluate the detected cells to avoid cell re-selection again when UE camp on a not suitable cell. The default measurement time Tmeas is [200]ms.
Proposal 7: In FR1, when re-directing to NR, TAGC delay should consider 1 more SSB periodicity when UE executes known inter-frequency cell search, and 3 more SSB periodicity when UE executes unknown inter-frequency cell search.
Proposal 8: TPSS/SSS-sync, Tmeas time could re-use intra-frequency non-DRX measurement requirement in connected mode, where TPSS/SSS-sync = [1] TSSB, Tmeas=[200]ms when re-directing to NR.
Proposal 9: Tidentify-NR delay should consider Rx beam sweeping time when monitored frequency belongs to FR2 when re-directing to NR.
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6 Appendix
The LTE cell search one shot simulation results are as follow.
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Cell Search Detection Rate in LTE(EVA,70)
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Cell Search Detection Rate in LTE(ETU,70)
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Cell Search Detection Rate in LTE(EPA,5)
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