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Introduction
During a previous RAN4 meeting, [1] mentioned that UE may have to decode a cell’s system information block (SIB) during blind handover. [1] suggested search time during blind handover to include the timer required for SIB detection.
This meeting discusses this topic further based on RAN2 discussion of the last meeting.
SIB Decoding During HO
During a previous RAN2 meeting [5], RAN2 discussed how to avoid UE performing measurements on cells that don’t belong to the UE’s register/equivalent PLMNs. [3] proposed several options to tackle it, including: 1) Using blacklist to exclude cells that belong to “forbidden” PLMNs, 2) Using whitelists to restrict evaluations to cells that belong to “allowed” PLMNs, etc. RAN2 agreed to support whitelist option [5].
With white list option, network can restrict evaluations to cells that belong to “allowed” PLMNs. Hence, UEs will not have to frequently decode SIBs of cells to check if their PLMNs belong to UE’s registered/equivalent PLMNs.
So, UE does not need additional time to detect SIB during cell reselection.
Observation 1: RAN2 has agreed to support “whitelist” option where network can restrict evaluations to cells that belong to “allowed” PLMNs.
· UEs won’t have to frequently decode SIB of cells to check if their PLMNs belong to UE’s registered/equivalent PLMNs.
Besides whitelisting, RAN2 has also agreed to allow UE to de-prioritize a frequency for cell-reselection that was found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN [4]. The corresponding RAN2 agreement is given below [5]:

	Agreement:
 On NR-U frequencies if the highest ranked cell or best cell is not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell for a maximum of 300 seconds for reselection, but shall consider the other cells as candidates for reselection on the same frequency. The UE may consider the current NR-U frequency to be the lowest priority frequency for reselection for 300 seconds after at least <FFS criterion> on that frequency were found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.




A similar approach can be taken in handover scenarios, as well. Network can indicate UE the de-prioritized frequencies that are not suitable for handover. The non-suitable frequencies were previously found by other UEs as not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN. If a particular frequency gets deprioritized for 300 secs, UEs will not try to RACH to cells in deprioritized frequency within this duration. As a result, UEs won’t have to read SIBs during blind handover.
Besides, during connected mode, network can also blacklist a set of cells to UEs that were previously found by other UEs as not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.
Network can use automatic neighbour relations (e.g. network listen and earlier cell global identity reporting) to determine neighbour cell identities.
Observation 2: Network can use automatic neighbour relations (e.g. network listen and earlier cell global identity reporting) to determine neighbour cell identities and avoid the need for reading SIB during blind handover through one of the following two options:
· By blacklisting a set of cells to UEs that are found to be not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.
· By de-prioritizing a frequency that has been found as not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN. 
We propose that network adopts any of these two approaches so that UE does not have to read SIB during blind handover. 
Proposal 1: UE does not need to read SIB during blind handover in NR-U networks.
· RAN4 does not need to include additional time for SI reading during blind HO procedure.

UE behaviour after HO failure due to UL LBT
RAN4 made the following agreements regarding HO during the previous meetings
	Agreement:
· The interruption time for NR FR1 – NR FR1 handover in NR-U:
Tinterrupt = Tsearch + TIU + [20] +  ms
where 
Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥[-2] dB, then Tsearch = (1+ L1)* Trs + 2 ms. If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥[-2] dB, then Tsearch = [(3+ L1´)* Trs + 2] ms where L1 and L1´ is the number of DRS occasions missed due to DL LBT during the intra-frequency and inter-frequency detection period, respectively.
T∆ is the time for fine time tracking and acquiring full timing information of the target cell. T∆ = (1+ L2) * Trs  ms where L2 is the number of DRS occasions missing at the UE due to DL LBT during the time tracking period.
TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to: (1 + L3) * TSSB,RO + 10 ms where TSSB,RO is the SSB to PRACH occasion association period [3] and L3 is the number of PRACH occasions that are unavailable for PRACH transmission due to LBT failure.
Trs is the DRS periodicity of the target NR cell, details are FFS.
L1≤ L1,max, L´1≤ L´1,max, L2≤ L2,max, L3≤ L3,max, and the maximum values Li,max are TBD.
· FFS on UE behavior when L1 > L1,max, L´1 > L´1,max, L2> L2,max, or L3> L3,max




	Agreement:
· The description of interruption uncertainty of the handover procedure in NR-U should be clarified as: “TIU is the interruption uncertainty due to the random access procedure when sending PRACH to the new cell”
· wait for RAN2 decision on the UL LBT failure mechanism before making the requirements for TIU of the handover procedures in NR-U




RAN4 decided to wait for RAN2 decision on the UL LBT failure mechanism before making requirements for L3,max. 
During the last meeting [6], RAN2 made the following agreement regarding UL LBT failure mechanism:

	Agreement:
1. MAC relies on reception of a notification of UL LBT failure from the physical layer to detect a consistent UL LBT failure.  
2. The UE switches to another BWP and initiates RACH upon declaration of consistent LBT failure on PCell or PSCell if there is another BWP with configured RACH resources.    
3. The UE shall perform RLF recovery if the consistent UL LBT failure was detected on the PCell and UL LBT failure was detected on “N” possible BWP.   “ 
4. When consistent uplink LBT failures are detected on the PSCell, the UE informs MN via the SCG failure information procedure after detecting a consistent UL LBT failure on “N” BWPs.   
5. “N” is the number of configured BWPs with configured PRACH resources.   If N is larger than one it is up to the UE implementation which BWP the UE selects.  
6. When consistent uplink LBT failures are detected on an SCell, a new MAC CE to report this to the node where SCell belongs to is used.  FFS whether the MAC CE can be used to report failure on PCell



Observation 3: RAN2 has defined UE behaviour after a consistent LBT failure.
· UE switches to another BWP and initiates RACH upon declaration of consistent LBT failure on PCell or PSCell if there is another BWP with configured RACH resources.
· UE performs RLF recovery if consistent UL LBT failure is detected on the PCell and UL LBT failure is detected on “N” possible BWP.
This consistent UL LBT failure can be determined based on maximum number of RACH attempts, i.e., if UE tries to transmit RACH up to configured number of maximum RACH retransmission attempts. If UE cannot transmit RACH once during these attempts, it declares consistent UL LBT failure and follows the procedure defined by RAN2. On the other hand, if T304 timer expires before maximum number of configured RACH retransmissions, UE can return to idle mode.
On the other hand, in our understanding, RAN2 has not connected consistent DL LBT failure to RLF yet. If network cannot transmit DRS consistently due to DL LBT, UE will have to wait till the expiry of T304 timer and then go to idle mode. RAN2 plans to discuss if consistent DL LBT can trigger early expiration of T304 timer. Hence, RAN4 should wait for RAN2 before defining the values of L1,max and L2,max.
Proposal 2: RAN4 does not define L3,max parameter of the interruption time for NR FR1 – NR FR1 handover in NR-U.
· If UE cannot transmit Msg1 during configured number of maximum RACH retransmission opportunities due to consistent UL LBT failure, UE follows the consistent UL LBT failure mechanism defined in RAN2.
· If T304 timer expires before maximum number of RACH retransmission attempts, UE returns to idle mode.
Observation 4: RAN4 waits till further progress in RAN2 before defining L1,max and L2,max parameters of the interruption time for NR FR1 – NR FR1 handover in NR-U.

Conclusion

Observation 1: RAN2 has agreed to support “whitelist” option where network can restrict evaluations to cells that belong to “allowed” PLMNs.
· UEs won’t have to frequently decode SIB of cells to check if their PLMNs belong to UE’s registered/equivalent PLMNs.
Observation 2: Network can use automatic neighbour relations (e.g. network listen and earlier cell global identity reporting) to determine neighbour cell identities and avoid the need for reading SIB during blind handover through one of the following two options:
· By blacklisting a set of cells to UEs that are found to be not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.
· By de-prioritizing a frequency that has been found as not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN. 
Observation 3: RAN2 has defined UE behaviour after a consistent LBT failure.
· UE switches to another BWP and initiates RACH upon declaration of consistent LBT failure on PCell or PSCell if there is another BWP with configured RACH resources.
· UE performs RLF recovery if consistent UL LBT failure is detected on the PCell and UL LBT failure is detected on “N” possible BWP.
Observation 4: RAN4 waits till further progress in RAN2 before defining L1,max and L2,max parameters of the interruption time for NR FR1 – NR FR1 handover in NR-U.
Proposal 1: UE does not need to read SIB during blind handover in NR-U networks.
· RAN4 does not need to include additional time for SI reading during blind HO procedure.
Proposal 2: RAN4 does not define L3,max parameter of the interruption time for NR FR1 – NR FR1 handover in NR-U.
· If UE cannot transmit Msg1 during configured number of maximum RACH retransmission opportunities due to consistent UL LBT failure, UE follows the consistent UL LBT failure mechanism defined in RAN2.
· If T304 timer expires before maximum number of RACH retransmission attempts, UE returns to idle mode.
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