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1. Introduction
In last RAN4 meeting, the RRM requirement for handover with PSCell has been discussed and the conclusions were captured in the WF[1]. However, there are couple of open issues for NR-U from last meeting, and in this contribution, we continue discussing the RRM requirement for HO with PSCell for NR-U.
2. Delay requirement design of HO with PSCell for NR-U
In last meeting RAN4 had some discussion on this scenario and the open issues are summarized as,
	Issue 2-5-1: Whether to specify the requirements for NR-U HO with PSCell in the Rel-17 maintenance phase
· Define the requirements for NR-U HO with PSCell by RAN4 #103-e (May 2022). If baseline requirements are not finalized in RAN4 #103-e, then no requirements will be introduced.



The requirement for HO with PSCell from EN-DC to EN-DC has been introduced into TS36.133-h50 section 5.8.1.2. In the NR-U HO requirement, both the LBT failure impact on DL and UL shall be considered, i.e., delay extension on DL synchronization, AGC and T/F tracking and delay extension on RACH to the new PSCell. In the HO requirement with CCA, it was stated that,
	7.31A.2	NR PSCell Addition Delay Requirement
The requirements in this section shall apply for the UE which is configured with PCell, and may also be configured with one or more SCells.
Upon receiving NR PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards NR PSCell no later than in subframe n + Tconfig PSCell_withCCA:
Where:
Tconfig_PSCell_withCCA = TRRC_delay + Tprocessing + Tsearch_withCCA + T∆_withCCA + TPSCell_ DU_withCCA + 2 ms
TRRC_delay is the RRC procedure delay as specified in [2].
Tprocessing is the software processing time needed by UE, including RF warm up period. Tprocessing = 20 ms.
Tsearch_withCCA is the time for AGC settling and PSS/SSS detection.
-	If the target cell is known, then Tsearch_withCCA = 0 ms. If the target cell is an unknown cell and the target cell Es/Iot ≥  -2 dB, then Tsearch_withCCA = (3 + L1)* Trs ms where L1 is the number of SMTC occasions not available at the UE for AGC settling and PSS/SSS detection.
T∆_withCCA is time for fine time tracking and acquiring full timing information of the target cell. T∆_withCCA = (1+ L2)*Trs ms for a known or for an unknown PSCell where L2 is the number of SMTC occasions not available at the UE for fine time tracking and acquiring full timing information.
TPSCell_ DU_withCCA is the delay uncertainty in acquiring the first available PRACH occasion in the target NR cell:
TPSCell_ DU_withCCA = (1+L3)´TSSB,RO + 10 ms; where:
-	L3 is the consecutive number of SSB to PRACH occasion association periods during which no PRACH occasion is available for PRACH transmission due to UL CCA failures. L3 = 0 for Type 2C UL channel access procedure as defined in TS 37.213 [33].  
-	TSSB,RO is the SSB to PRACH occasion association period as defined in the table 8.1-1 of TS 38.213 [3].
-	The value of L3 is limited by PREAMBLE_TRANSMISSION_COUNTER, which is increased when PRACH occasion is unavailable for PRACH transmission due to UL CCA failure as specified in TS 38.321 [7]. The UE behaviour when PREAMBLE_TRANSMISSION_COUNTER reaches the preambleTransMax is specified in TS 38.321 [7].



The L3 is counted for the number of unavailable ROs due to UL LBT failure, and L3 is limited by PREAMBLE_TRANSMISSION_COUNTER as specified in TS38.321 below,
	1> if LBT failure indication is received from lower layers for this Random Access Preamble transmission: 
2> if lbt-FailureRecoveryConfig is configured:
		3>perform the Random Access Resource selection procedure (see clause 5.1.2). 
2> else:
3> increment PREAMBLE_TRANSMISSION_COUNTER by 1;



However, the unavailability of RO can also be impacted by the collision between PCell RACH and PSCell RACH, and in the WF R4-2202598, RAN4 agreed that,
	Issue 2-4-2: RACH occasion collision between Pcell and PSCell
· For RACH occasion collision between Pcell and PSCell,
· For [EN-DC with target PSCell in FR1], adding clarification that additional uncertainty delay can be expected for PSCell RACH collision with PCell UL channels if the PSCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.1; 
· For [NE-DC with target PCell in FR1], adding clarification that additional uncertainty delay can be expected for PCell RACH collision with PSCell RACH if the PCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.1A; 
· Otherwise, if target PCell and target PSCell are on the different FRs for EN-DC or NR-DC, no need to consider RO collision issue.



Both UL LBT failure and RO collision with PCell UL channel would cause delay to the preamble transmission, and therefore, if the RO unavailability incident happens, both of cases (UL LBT failure and RO collision) shall be counted in PREAMBLE_TRANSMISSION_COUNTER (or limited by PREAMBLE_TRANSMISSION_COUNTER). 
Thus, the RO transmission failure due to both UL LBT failure and RO collision with PCell UL channel shall be limited by PREAMBLE_TRANSMISSION_COUNTER, and the UE behaviour when PREAMBLE_TRANSMISSION_COUNTER reaches the preambleTransMax should follow TS38.321.
Proposal 1: the RO transmission failure due to both UL LBT failure and RO collision with PCell UL channel shall be limited by PREAMBLE_TRANSMISSION_COUNTER, and the UE behaviour when PREAMBLE_TRANSMISSION_COUNTER reaches the preambleTransMax should follow TS38.321.
3. Conclusion
In this contribution, we continue discussing the RRM requirement for HO with PSCell for NR-U.

Proposal 1: the RO transmission failure due to both UL LBT failure and RO collision with PCell UL channel shall be limited by PREAMBLE_TRANSMISSION_COUNTER, and the UE behaviour when PREAMBLE_TRANSMISSION_COUNTER reaches the preambleTransMax should follow TS38.321.
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