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1 Introduction
In RAN2 #107 [1], RAR window extension was discussed and following was agreed:
· Will support extension of RAR window without modifying RA-RNTI. 

· Include LSBs of SFN in MSG2

In RAN2 #107bis [2] it was further agreed that

· From RAN2 point of view it is beneficial to include LSB of SFN in the DCI.  The same design is desirable to be used for 2-step RACH.   Write LS to RAN1 to ask if there is any feasibility issues.  

· For NR-U, 2 bits are enough for a maximum of 40ms response windows.  

· Multiplexing of responses for more than one SFN is not allowed.

In this contribution we discuss the remaining issues for extending RAR window.
2 Discussion
2.1 Configuration of RAR window size
In RAN2 #107bis it was agreed that maximum configurable RAR window size is 40ms. RAR window size is configured via RRC by the parameter ra-ResponseWindow in RACH-ConfigGeneric. 
RACH-ConfigGeneric information element

-- ASN1START

-- TAG-RACH-CONFIG-GENERIC-START

RACH-ConfigGeneric ::=              SEQUENCE {

    prach-ConfigurationIndex            INTEGER (0..255),

    msg1-FDM                            ENUMERATED {one, two, four, eight},

    msg1-FrequencyStart                 INTEGER (0..maxNrofPhysicalResourceBlocks-1),

    zeroCorrelationZoneConfig           INTEGER(0..15),

    preambleReceivedTargetPower         INTEGER (-202..-60),

    preambleTransMax                    ENUMERATED {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},

    powerRampingStep                    ENUMERATED {dB0, dB2, dB4, dB6},

    ra-ResponseWindow                   ENUMERATED {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80},

    ...
}

-- TAG-RACH-CONFIG-GENERIC-STOP

-- ASN1STOP
In NR-U it should be possible to configure RAR window sizes of 20ms, 30ms, 40ms. The ra-ResponseWindow is signaled in units of slots. The length of slot is determined based on SCS of DL BWP in which RAR is received. NR-U is supported only for FR1. In case of FR1, 
· SCS for initial DL BWP is 15 KHz or 30KHz;
·  SCS for non initial DL BWP is 15 KHz or 30KHz or 60kHz. 
For various SCSs, the value in slots for these RAR window sizes is given in Table below.
	RAR window size (in ms)
	RAR window size in slots for SCS 15 KHz/30KHz/60kHz

	20
	sl20/sl40/sl80

	30
	sl30/sl60/sl120

	40
	sl40/sl80/sl160


Observation 1: sl60 and sl160 are not supported in current configuration of ra-ResponseWindow. 
So we propose to extend the configuration of ra-ResponseWindow to include sl60 and sl160.

Proposal 1: sl60 and sl160 are added to configuration of ra-ResponseWindow.

2.2 Handover Aspects
If the UE receives RRCReconfiguration message wherein CellGroupConfig IE in RRCReconfiguration message contains the spCellConfig with reconfigurationWithSync, UE performs Reconfiguration with sync procedure. During this procedure, UE synchronise to the DL of the target SpCell and then initiate the random access towards the target SpCell. UE is not required to always decode PBCH. For example, if frequency band of target SpCell < 3GHz and PRACH association period is not greater than one radio frame, UE is not required to decode PBCH before performing random access.

Observation 2: In NR licensed cell, UE is not required to always decode PBCH before initiating the random access towards the target SpCell. 
In RAN2 #107bis it was agreed that 2 Lsbs of SFN can be included in DCI. So during reconfiguration with sync procedure UE needs to first acquire SFN of target SpCell and then initiate the random access towards the target SpCell. Since the 6 Msbs of SFN are included in MIB and 4 bits are included in PBCH payload, UE needs to decode PBCH of target SpCell which may delay reconfiguration with sync procedure.

Observation 3: In NR-U, UE needs to decode PBCH of target SpCell before initiating the random access towards the target SpCell if the target SpCell supports RAR window size greater than 10ms.

In case of CFRA, PRACH resource is dedicatedly assigned and RAR includes the RAPID. So even if UE does not check the Lsbs of SFN in DCI, there is no ambiguity in RAR reception. The advantage of not checking the Lsbs of SFN in DCI is that during reconfiguration with sync procedure UE does not need to decode PBCH of target SpCell for acquiring SFN before initiating the random access towards the target SpCell
Observation 4: There is no ambiguity in RAR reception if UE does not check the Lsbs of SFN in DCI during CFRA.

So we propose:
Proposal 2: UE does not check the Lsbs of SFN included in DCI during CFRA.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: sl60 and sl160 are added to configuration of ra-ResponseWindow.
Proposal 2: UE does not check the Lsbs of SFN included in DCI during CFRA.
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