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1. Introduction
We had remarkable progress in the last meeting on defining the requirements for NR RRC connection re-establishment, as solid requirements are written into the specification. However, there are still a few things to be fixed to achieve better demonstration of the requirements.

In this paper we discuss the remaining issues on the NR RRC re-establishment such as, known cell criteria, SMTC/SSB periodicity and serving cell timing issue. This paper aims at fixing these mentioned issues by requesting changes to 38133 in the corresponding CR.

2. Discussion
2.1. NR RRC re-establishment procedure

So far RAN2 has reached a rather concrete re-establishment procedure and it is captured in the 38331. The main procedures can be described as follows,

· Current NR re-establishment procedure:

· Re-establishment causes include RLF, handover failure, mobility from NR failure, integrity check failure and RRC connection reconfiguration failure.

· Upon the detection of the causes above, UE start T311 and initiate the re-establishment procedure.

· During T311, 
· UE searches for the known target cell to re-establish RRC connection on, or

· UE searches all the unknown cell for target cell providing there is no known cell
· Upon confirming the target cell, UE access to the target cell to get UL grant to transmit the re-establishment request.

· UE request on grant and recover data transmission.

To note that the procedures are different according to whether there is known target cell when the UE initiate the re-establishment procedure. In that event we are obliged to add the known cell definition in the requirement for better completion of the specification. In the last meeting, we had discussed thoroughly on the known cell definition under the handover discussions. The agreements we had are that the know cell criteria should be 5 seconds and corresponding clarification can be seen in the updated 38133 as,

	In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Clause 9.2.5 for intra-frequency handover and Clause 9.3.1 for inter-frequency handover.


Proposal 1: Add clarifications of known cell criteria for the NR RRC connection re-establishment in the specification.

Proposal 2: Reuse what we have for handover to re-establishment in terms of known cell criteria.

2.2. Unknown cell requirements
The requirements for known and unknown cell to re-establish RRC connection are different. The reason is that for the situation where the target cell of the re-establishment is an unknown cell, which means that there is no available known cell for the UE, the UE has to search for Nfreq carrier frequencies to find a suitable cell to perform re-establishment.

Under the unknown circumstances, there is no way for the UE to acquire the SMTC configurations of the unknown cells, which means that the UE cannot follow the current delay requirements for the unknown cell that defined through TSMTC as depicted below,

	Table 6.2.1.2.1-1: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell

Frequency range (FR) of target NR cell

Tidentify_intra_NR [ms]
Known NR cell
Unknown NR cell
FR1

MAX (200 ms, [5] x TSMTC)
MAX (800 ms, [10] x TSMTC)
FR2

MAX (400 ms, K2 x [5] x TSMTC)
MAX (1000 ms, (K3 x [10]) x TSMTC))
Editor’s note: K2 and K3 are FFS and is the number of receiver beam sweeps required to measure/detect NR cell in FR2
Table 6.2.1.2.1-2: Time to identify target NR cell for RRC connection re-establishment to NR inter-frequency cell

Frequency range (FR) of target NR cell

Tidentify_inter_NR, i [ms]
Known NR cell
Unknown NR cell
FR1

MAX (200 ms, [6] x TSMTC, i)
MAX (800 ms, [13] x TSMTC, i)
FR2

MAX (400 ms, K4 x [6] x TSMTC, i)
MAX (1000 ms, (K5 x [13]) x TSMTC, i))



Instead, we should use TSSB, the SSB periodicity as the period of each sample to define the delay requirements for the unknown cell identification.
Proposal 3: Use SSB periodicity instead of SMTC periodicity when defining the identification delay requirements for unknown cells.

2.3. Known cell AGC
Do we really need one additional sample when the target cell is an inter-frequency known cell? The current identification delay requirements for known intra-frequency cell and known inter-frequency cell are different with a gap of 1 additional sample. 

For handover, we had the agreement that we do not need additional time defined for AGC operations for known cell. Thus we feel obliged to align the agreements between re-establishment and handover by removing the additional AGC sample defined in the current re-establishment requirement.

Proposal 4: Align the time requirements to identify target known cell for intra- and inter-frequency NR cells.

2.4. Upon UE loses serving cell timing
Proposal had been raised that RAN4 should study the case in RRC re-establishment when UE has lost track with PCell/PSCell timing. Under the current framework, our guess is that after the UE loses track with the serving cell timing, the re-establishment may fail upon expiry of T311 timer and the UE should enter idle state. Thus we don’t see the impact on the current specification even if the UE may lose serving Pcell/PSCell timing. 

Observation 1: There is no spec impact from the issue of UE having lost track with serving PCell/PSCell timing.

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

Proposal 1: Add clarifications of known cell criteria for the NR RRC connection re-establishment in the specification.

Proposal 2: Reuse what we have for handover to re-establishment in terms of known cell criteria.

Proposal 3: Use SSB periodicity instead of SMTC periodicity when defining the identification delay requirements for unknown cells.

Proposal 4: Align the time requirements to identify target known cell for intra- and inter-frequency NR cells.

Observation 1: There is no spec impact from the issue of UE having lost track with serving PCell/PSCell timing.
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