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1. Introduction
In the last few meetings, we have reached agreements on the NR RRC re-establishment and release with redirection requirements as copied in the below boxes.
For RRC re-establishment,

	· Proposal 1: The requirements for RRC connection re-establishment shall be specified for the NR target cell’s side conditions comparable to those for performing NR intra-frequency measurements.
· Proposal 2: The time to identify (Tsearch) a target NR cell in the requirements for RRC connection re-establishment consists of time to acquire physical cell ID (PCI) of the target cell i.e. PSS/SSS acquisition time.
· Proposal 3: The requirements for RRC connection re-establishment shall be specified for the cases when target NR cell is: known and unknown. 
· Proposal 4: RAN4 is to investigate cell search delays based on above proposals
· Note: The requirements for RRC re-establishment shall be specified provided corresponding procedure is specified in RAN2 specifications.  


For release with redirection,

	· Proposal 1: 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.
· Proposal 2: 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. 
· 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 ( X dB; where X is FFS; one value of X = -3 dB.
· Proposal 4: RAN4 is to investigate cell search delays based on above proposals
· Note: The requirements for RRC redirection shall be specified provided corresponding procedure is specified in RAN2 specifications.


NR RRC re-establishment and RRC release with redirection are under thorough discussion in RAN2, where specific procedures and possible enhancements are being discussed. Following these discussions, we provide talk about the corresponding requirements from RAN4 RRM perspective in this paper for NR RRC re-establishment and release with redirection.
2. Discussion
2.1. NR RRC re-establishment procedure

RAN2 had some agreements regarding to enhancing NR RRC re-establishment procedure compared to LTE, which is copied as below.

	Agreements:

1
Re-establishment kind message is sent on SRB1 (with at least integrity protection) with the intention to allow re-establishment of DRBs without the network having to wait for the reception of re-establishment complete message.

2.
Network can response to the Reestablishment Request kind message with an RRC connection setup in case of RRC re-establishment failure.

FFS Whether it is also possible for the network to response with RRC Reject.


Although RRC re-establishment is expected to happen rarely, the enhancement in procedure should be captured in RAN4 requirements. We can see from the RAN2 agreements that re-establishment message in NR can be sent on SRB1 and data can be resumed prior to the reception of re-establishment complete message. However the enhancement seen in the RAN2 agreements only deals with the procedure after we observe the re-establishment request. That is to say, the RAN2 agreements has no impact on the current requirement frame work.
In the last RAN4 meeting, discussion had been carried out on the Tmargin. It is pointed out that Tmargin could probably include SW processing time once UE finds that it loses the link and RF re-tuning time in inter-frequency, and the detailed composition of the Tmargin delay should be clarified in RAN4. We agree that we should clarify what the margin delay is for regarding NR RRC re-establishment and it is certain that we should consider software processing and RF re-tuning impact on the margin. However regarding to the exact value of the margin, our opinion is that reusing what we had for LTE or legacy system may be a good idea.
Proposal 1: Enhancement RAN2 agreements for NR RRC re-establishment has no impact on the current requirement framework.
Proposal 2: For RRC re-establishment delay requirements, Tmargin should include impact from software processing and RF re-tuning delay.

When it comes to the cell search delay, AGC impact should be considered due to the problem that when the UE need to search inter-frequency carriers for re-establishment, AGC settling could suffer longer delay due to the impact from beamforming. We can see that AGC impact is being discussed in several topics for NR. Thus the exact requirements about AGC impact and Tsearch can be derived after the AGC impact is defined in RAN4 for NR. Specifically for FR2, we agree that it is important to have Rx beamforming into consideration when specify AGC impact on the delay, since the Rx beam sweeping largely harms the AGC knowledge.
Proposal 3: For RRC re-establishment delay requirements, Tsearch should include impact from AGC settling.

Proposal 4: For RRC re-establishment delay requirements, the exact value of Tsearch should be derived after AGC settling problem is thoroughly discussed in NR RRM requirements.

2.2. NR RRC release with redirection procedure
In LTE, the purpose of the RRC release procedure is to release the RRC connection which includes the release of the established radio bearers and radio resource or suspending the established radio bearers. The initiation of the procedure comes from the following sources for various reasons, 

· Upper layer indicates redirection to other RATs

· Upper layer indicates cell reselection and T320 expires

· Load balancing
· CS fallback

· RRC suspension
· RRC connection failure in radio bearer control

Among the bullets listed above, it is RAN4 duty to investigate the requirements for NR RRC release with redirection delay. For RRC release with redirection procedure, the E-UTRAN initiates the RRC release procedure to a UE in connected status as illustrated by the below figure.
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Figure 1 RRC connection release, successful

Upon the initiation of the RRC release procedure, the UE shall be capable of performing the RRC release with redirection to E-UTRAN TDD or FDD cell within the delay requirement which should be captured in TS38.133. The delay for NR SA UE configured with release and redirection should be the time between the end time of the last subframe containing the RRC command on the PDSCH and the time when the UE starts to send random access to the target cell. Similar to LTE requirements, the time delay requirement equation for NR RRC release with redirection should be captured as the follows,
Tconnection_release_redirect_E-UTRA = TRRC_procedure_delay + Tidentify-E-UTRA FDD + TSI-E-UTRA FDD + TRA

TRRC_procedure_delay: It is the RRC procedure for processing the received message “[RRCConnectionRelease]”. It shall be less than [TBD] ms. Note that the name of the information element should be updated if RAN2 confirm it with agreements.
Tidentify-E-UTRA: It is the time to identify the target E-UTRA FDD or TDD cell. It shall be less than [TBD] ms.

TSI-E-UTRA FDD: It is the time required for acquiring all the relevant system information of the target E-UTRA FDD cell. This time depends upon whether the UE is provided with the relevant system information of the target E-UTRA FDD cell or not by the network before the RRC connection is released.

TRA: It is the delay caused due to the random access procedure when sending random access to the target E-UTRA FDD or TDD cell.
Proposal 5: For NR RRC release with redirection requirement, we reuse the LTE equation as baseline.

2.3. NR RRC release with redirection to NR
In LTE, 36.331 specifies that RRC release with redirection is not only to inter-RAT carriers but also to possible LTE carriers since rel-8. This procedure enables the connected mode UE mobility under certain situation when handovers cannot apply. However the delay requirements for such redirection procedure have not been specified in 36.133. Similar to LTE, NR should also allow for RRC release with redirection to NR carriers in order to resolve mobility problem under the circumstances where handovers cannot be performed properly.
Thus we should consider for NR RRC connection release with redirection specified in RAN4 for the following scenarios, given that these procedures are specified by RAN2 at least for R15:

· Redirection to NR carriers

· Redirection to E-UTRAN TDD and FDD carriers

Proposal 6: Specify NR RRC release with redirection requirements for the below scenarios at least for R15:

· Redirection to NR carriers

· Redirection to E-UTRAN TDD and FDD carriers.

3. Conclusion
In this contribution, we share discussion on UE requirement for NR RRC re-establishment and RRC release with redirection.

Proposal 1: Enhancement RAN2 agreements for NR RRC re-establishment has no impact on the current requirement framework.

Proposal 2: For RRC re-establishment delay requirements, Tmargin should include impact from software processing and RF re-tuning delay.

Proposal 3: For RRC re-establishment delay requirements, Tsearch should include impact from AGC settling.

Proposal 4: For RRC re-establishment delay requirements, the exact value of Tsearch should be derived after AGC settling problem is thoroughly discussed in NR RRM requirements.

Proposal 5: For NR RRC release with redirection requirement, we reuse the LTE equation as baseline.

Proposal 6: Specify NR RRC release with redirection requirements for the below scenarios at least for R15:

· Redirection to NR carriers

· Redirection to E-UTRAN TDD and FDD carriers.
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