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[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Introduction
[bookmark: OLE_LINK63][bookmark: OLE_LINK64]The following agreements were achieved in RAN2#116bis-e:
[bookmark: OLE_LINK319][bookmark: OLE_LINK320][bookmark: OLE_LINK321][bookmark: OLE_LINK322][bookmark: OLE_LINK323]1: Following two general options can be considered for LBT failure counting and indication (from PHY to MAC) for the case of independent per-beam LBT sensing.
o	Option 1: LBT failures are counted and indicated to MAC independently per beam
[bookmark: OLE_LINK360][bookmark: OLE_LINK361][bookmark: OLE_LINK362]o	Option 2: LBT failures are counted and indicated to MAC per UL transmission, i.e. no beam indication included
[bookmark: OLE_LINK363][bookmark: OLE_LINK364][bookmark: OLE_LINK799][bookmark: OLE_LINK800]2: For Option 2, i.e. LBT failures are counted and indicated to MAC per UL transmission, current Rel-16 LBT procedures can be baseline (i.e. no changes to the LBT failure detection and recovery procedure unless needed)
3: For Option 1, i.e. LBT failures are counted and indicated to MAC independently per beam, further changes/enhancements to the Rel-16 LBT procedures are required, i.e. LBT failure detection and recovery procedure. 
And 
[bookmark: OLE_LINK333][bookmark: OLE_LINK334][bookmark: OLE_LINK335][bookmark: OLE_LINK336]4: From RAN2 point of view there is no need that PHY provides per-beam LBT failure indications to MAC in Rel-17. No need to send LS to RAN1 unless they request RAN2 view.
[bookmark: OLE_LINK338][bookmark: OLE_LINK339]So from RAN2 point of view, Option 1 above has little benefit, but the specification impact seems large. In this contribution, we focus on the specification impact analysis of Option 2. 
Discussion
	Agreement: in RAN1#105-e:
· [bookmark: OLE_LINK350][bookmark: OLE_LINK351][bookmark: OLE_LINK315][bookmark: OLE_LINK316]Contention Exempt Short Control Signaling rules apply to the transmission of msg1 for the 4 step RACH and MsgA for the 2-step RACH for all supported SCS.
· Note restriction for short control signalling transmissions apply (10% over any 100ms intervals)
· Alt 1: The 10% over any 100ms interval restriction is applicable to all available msg1/msgA resources configured (not limited to the resources actually used) in a cell
· Alt 2: The 10% over any 100ms interval restriction is applicable to the msg1/msgA transmission from one UE perspective
· FFS: Other UL signals/channels can be transmitted with Contention Exempt Short Control Signaling rule, such as msg3, SRS, PUCCH, PUSCH without user plain data, etc



That is, the Contention Exempt Short Control Signaling rules can apply to the transmission of msg1 for the 4 step RACH and MsgA for the 2-step RACH, which is beneficial to reduce latency of RACH procedure in up to 71GHz operation. So although the LBT is mandatory before gNB/UE initiates transmission such as PDSCH/PDCCH or PUSCH/PUCCH transmission in special region, msg1/MsgA may be sent directly without LBT if the region rule is allowed, and the PHY of the UE may not report any LBT failure indication to its MAC.   
[bookmark: OLE_LINK340][bookmark: OLE_LINK341][bookmark: OLE_LINK342]Observation 1: In some region, although LBT is mandatory, msg1/MsgA may be sent directly without LBT, and the PHY of the UE will not report any LBT failure indication to its MAC
	Conclusion in RAN1#107b
RRC parameters list to capture changes identified below
· New parameter, ra-ResponseWindow-r17, under sub-feature group SSB and RACH
· Value range {sl240, sl320, sl640, sl960, sl1280, sl1920, sl2560}
· Based on previous conclusion:
· For FR2-2, support the same mechanism as in Rel-16 for extended RAR window for both 4-step and 2-step RACH.


	-----------------------Parameter of  consistent LBT failure, copied from TS 38.331---------
LBT-FailureRecoveryConfig-r16 ::=    SEQUENCE {
    lbt-FailureInstanceMaxCount-r16      ENUMERATED {n4, n8, n16, n32, n64, n128},
 lbt-FailureDetectionTimer-r16        ENUMERATED {ms10, ms20, ms40, ms80, ms160, ms320},
}



To keep the radio link robust, the procedure of LBT failure recovery was introduced in NRU, and this function can be reused for up to 71GHz unlicensed spectrum operation. The basic principle is that MAC will count the number of LBT failure indication reported from L1, and when the counter is reached to lbt-FailureInstanceMaxCount-r16, MAC will trigger consistent LBT failure for the active UL BWP. If there is not any LBT failure indication from L1, MAC can regard as LBT is successful and channel is clean. If lbt-FailureDetectionTimer is expired, the counter will be reset to 0.
Observation 2: To support procedure of LBT failure recovery, MAC expect  LBT result indication, if no LBT failure indication reported from L1, MAC will regard as LBT is successful.
[bookmark: OLE_LINK830][bookmark: OLE_LINK831]However, as described above, if Contention Exempt Short Control Signaling rules is applied to the transmission of msg1 for the 4 step RACH and MsgA for the 2-step RACH, L1 may not perform LBT for Msg1/MsgA transmission, MAC will not receive any LBT failure indications, and MAC may regard as LBT is successful and channel is clean, but in fact, the channel may be busy and the interference from other nodes is serious. It will cause LBT failure recovery procedure cannot work well. 
More ever, considering LBT may be needed for gNB transmit RAR message, the RAR window is enlarged to  sl2560 as shown above agreement, it is about 40ms for SCS=960KHz operation, it means that  value ms10/ ms20/ ms40 of lbt-FailureDetectionTimer-r16 cannot work. 
[bookmark: OLE_LINK313][bookmark: OLE_LINK314]To resolve these issues, we suggest checking with RAN1that whether LBT failure indication can be provided if the channel is busy. 
[bookmark: OLE_LINK343][bookmark: OLE_LINK344][bookmark: OLE_LINK836][bookmark: OLE_LINK837]If RAN1 confirm that LBT failure indication can be provided if channel is busy, the R16 LBT procedure can be reused, but some update may be needed on the preamble transmission procedure in 5.1.3. 
5.1.3	Random Access Preamble transmission
[bookmark: _Toc37296179][bookmark: _Toc46490305][bookmark: _Toc52752000][bookmark: _Toc52796462][bookmark: _Toc76574145]5.
The MAC entity shall, for each Random Access Preamble:
1>	if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and
1>	if the notification of suspending power ramping counter has not been received from lower layers; and
1>	if LBT failure indication was not received from lower layers for the last Random Access Preamble transmission; and
1>	if SSB or CSI-RS selected is not changed from the selection in the last Random Access Preamble transmission:
2>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1.
1> select the value of DELTA_PREAMBLE according to clause 7.3;
……
[bookmark: OLE_LINK838][bookmark: OLE_LINK839][bookmark: OLE_LINK840][bookmark: OLE_LINK841]Otherwise, some modification may be needed on current LBT failure and recovery procedure in 5.21.2, for example, we need suspend lbt-FailureDetectionTimer during RAR window.
[bookmark: OLE_LINK834][bookmark: OLE_LINK835][bookmark: _GoBack]Proposal 1: Check with RAN1 whether LBT failure indication can be provided if channel is busy when Contention Exempt Short Control Signaling rules is applied to the transmission of msg1/msgA.
Conclusion
[bookmark: OLE_LINK60][bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK47][bookmark: OLE_LINK48]In this contribution, based on the RAN1 agreement of Contention Exempt Short Control Signaling for msg1/MsgA transmission, RAN2 impacts is discussed. And the following proposal is suggested, 
Proposal 1: Check with RAN1 whether LBT failure indication can be provided if channel is busy when Contention Exempt Short Control Signaling rules is applied to the transmission of msg1/msgA.
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