3GPP TSG-RAN WG4 Meeting #94-e 
R4-2001932
Electronic Meeting, February 24-March 06, 2020
Agenda Item:
8.1.4.5
Source: 
Ericsson
Title:
On PSCell addition and release requirements in NR-U
Document for:
Discussion
1 Introduction
The following agreements related to PSCell addition/release were made [1] in RAN4#93:

Known cell definition:

· The time between the reception of the PSCell configuration command and measurement/report is 

· Option 1: extended from 5 seconds to [8] seconds

· Option 2: not extended
PSCell addition delay:
· L1max=3 for SMTC periodicity >40 ms, L1max=5 for SMTC periodicity ≤40 ms

· L2max=2 for SMTC periodicity >40 ms, L2max=3 for SMTC periodicity ≤40 ms

· Upon exceeding L1max or L2max or upon T304 timer, whichever comes first, the UE shall stop the PSCell addition procedure

The following agreements related to PSCell addition/release were made [2] in RAN4#92-bis:
· On known/unknown cell definition
· The known PSCell definition needs to be updated for NR-U
· Measured SSB remains detectable according to the cell identification conditions in the occasions where the SSB is available at the UE

· Investigate further: 
· The time between the reception of the PSCell configuration command and measurement/report is extended to account for DL and UL LBT failures.

· FFS how to extend
· PSCell addition delay

· TRRC_delay and Tprocessing are the same as in Rel-15 NR
· Tsearch is extended by L1*Trs to account for DL LBT failures (L1≤L1max, L1max=TBD depending on Trs)

· T∆ is extended by L2*Trs to account for DL LBT failures (L2≤L2max, L2max=TBD depending on Trs)

· Check whether this is aligned with RAN2 procedure: 

· TPSCell_ DU is extended by (PRACH to account for UL LBT failures ((PRACH=0 for channel access category 1). The maximum value of (PRACH ((PRACH,max) is TBD, upon exceeding which the UE can stop attempting to transmit PRACH and can abandon the PSCell addition procedure.
Some earlier agreements from RAN4#92 [3]:
· The PSCell release delay is not subject to signal availability and the existing requirements in 7.31 of 36.331 should apply
Remaining open issues:

· The time period in the known cell definition for PSCell addition
· Confirming the following definition of the extended TPSCell_ DU:
· TPSCell_ DU is extended by (PRACH to account for UL LBT failures ((PRACH=0 for channel access category 1). The maximum value of (PRACH ((PRACH,max) is TBD, upon exceeding which the UE can stop attempting to transmit PRACH and can abandon the PSCell addition procedure.
In this contribution, we further discuss the open issues on PSCell addition delay for NR-U.
2 Known cell definition in PSCell addition
In presence of LBT, the UE needs to correctly differentiate between known and unknown states of PSCell, otherwise the PSCell may e.g. always treated as unknown which means much longer procedure delays and more UE power unnecessary spent.

In Rel-15, the NR PSCell is known if it has been meeting the following conditions:

During the last [5] seconds before the reception of the NR PSCell configuration command:

-
the UE has sent a valid measurement report for the NR PSCell being configured and

-
One of the SSBs measured from the NR PSCell being configured remains detectable according to the cell identification conditions specified in clause 9.3 of TS 38.133.

-
One of the SSBs measured from NR PSCell being configured also remains detectable during the NR PSCell configuration delay according to the cell identification conditions specified in clause 9.3 of TS 38.133.

Otherwise it is unknown.

To adapt the known PSCell cell definition for NR-U, it is proposed to extend the time between the reception of the PSCell configuration command and measurement/report from 5 seconds (Rel-15) to 8 seconds, this is also to align with the latest agreement in [1] on the known cell definition for mobility.
· Proposal 1: The time between the reception of the PSCell configuration command and measurement/report is extended to 8 sec.
3 Delay uncertainty for the first available PRACH occasion
In Rel-15, TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in Table 8.1-1 of TS 38.213.
· Proposal 2: RAN4 confirms the agreement in [2]:
· TPSCell_ DU is extended by (PRACH to account for UL LBT failures ((PRACH=0 for channel access category 1). The maximum value of (PRACH ((PRACH,max) is TBD, upon exceeding which the UE can stop attempting to transmit PRACH and can abandon the PSCell addition procedure.
4 Summary
The following have been proposed in this contribution:

· Proposal 1: The time between the reception of the PSCell configuration command and measurement/report is extended to 8 sec.

· Proposal 2: RAN4 confirms the agreement in [2]:

· TPSCell_ DU is extended by (PRACH to account for UL LBT failures ((PRACH=0 for channel access category 1). The maximum value of (PRACH ((PRACH,max) is TBD, upon exceeding which the UE can stop attempting to transmit PRACH and can abandon the PSCell addition procedure.
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Annex A: PSCell addition delay in Rel-15 NR

In Rel-15, upon receiving PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards PSCell no later than in subframe n + Tconfig PSCell, where


Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms

TRRC_delay is the RRC procedure delay as specified in TS 36.331.


Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 20 ms for FR1.


Tsearch is the time for AGC settling and PSS/SSS detection. 
If the target cell is known, Tsearch = 0 ms. If the target cell is unknown, provided that the side condition Ês/Iot ≥ [-2]dB is fulfilled, Tsearch = 3* Trs ms.
T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = 1*Trs ms for a known and for an unknown PSCell.


TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in Table 8.1-1 of TS 38.213.


Trs is the SMTC periodicity of the target cell if the UE has been provided with an SMTC configuration for the target cell in PSCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this section is applied with Trs = [5] ms and under the condition that the SSB transmission periodicity is [5] ms.
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