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In this document, we discuss potential impacts on RACH by extending NR operation to 71GHz.
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	Agreement in RAN1#105-e:
· 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



As per the RAN1 agreements above, it was agreed to introduce the Short Control Signaling which is exempt from performing LBT before transmission of Msg1 and MsgA during 10% period over any 100ms interval. More specifically, if the UE transmits Msg1 using the Short Control Signaling, the UE transmits Msg1 without performing LBT. If the UE cannot use Short Control Signaling to transmit Msg1, the UE needs to perform LBT before transmission of Msg1. This means that, even in one RACH procedure, the first Msg1 transmission performs LBT, but the second Msg1 transmission after failing the first Msg1 transmission may not perform LBT due to using the Short Control Signaling.
Observation 1. Even if the UE is configured to perform LBT, the UE can transmit Msg1 and MsgA without performing LBT during a specific duration, i.e., the UE should perform LBT before transmission outside of this specific duration. 

With observation 1, it would be good to check whether or not the MAC specification needs to be updated. As shown yellow highlight below, the current MAC specifies additional UE behavior only when the LBT failure indication is received from lower layers and it is already sufficient to cover all cases generated by the observation 1 because when the UE performs LBT, the yellow highlight would be checked and may be performed, but when the UE uses the Short Control Signaling, the yellow highlight must not be met. Thus, we think that even though the Short Control Signaling is introduced in RAN1, impacts on the MAC specification may not be expected at least for Msg1 or MsgA transmission. Note that if other messages/channels are agreed to support the Short Control Signaling in RAN1, the MAC impact would be checked again.
Observation 2. The current MAC specification is already sufficient to support the Short Control Signaling at least for Msg1 and MsgA transmission.
	5.1.3	Random Access Preamble transmission
<omitted>
1>	instruct the physical layer to transmit the Random Access Preamble using the selected PRACH occasion, corresponding RA-RNTI (if available), PREAMBLE_INDEX, and PREAMBLE_RECEIVED_TARGET_POWER.
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).



As RAN1 agreed to support 480 kHz and 960 kHz SCS for RACH, clear impacts to MAC specification would be RA-RNTI and RAR window. The current equation is designed based on 10ms RAR window and a maximum SCS is 120 kHz, i.e., 80 slots in a system frame. On the other hand, 480 kHz and 960 kHz SCS require 320 slots and 640 slots in a system frame. This means that if the current RA-RNTI equation is not changed, the RAR window size should be reduced to 2.5 ms for 480 kHz and 1.25 ms for 960 kHz respectively. There would be 4 or 8 RAR window segments in 10ms and this may needs similar way to indicate an exact RAR window segment which similar to the 40 ms RAR window extension as in NR Rel-16. 
If the RAR window is kept 10ms, RA-RNTI equation should be updated to cover 640 slots for 960 kHz. To avoid this complexity, RAN1 also has discussed other alternatives to reuse 10ms RAR window and the current RA-RNTI as much as possible. However, this needs to redesign RACH period and RACH duration location. In summary, RA-RNTI and RAR window tightly depends on the conclusion of RAN1 discussion about RO (RACH occasion) configuration. Thus, we think that anyway RA-RNTI and RAR window part in the MAC specification should be updated, but it would be good to wait for RAN1 conclusion. 
Observation 3. To support 480 kHz and 960 kHz SCS for RACH, RA-RNTI and RAR window related part in the MAC specification would be updated according to the RAN1 conclusion.
Observation 4. RAN1 has discussed several options and the MAC impact may be different depending on the RAN1 conclusion on RO design.
Proposal 1. RAN2 wait for RAN1 progress to identify clear impacts on RACH in the MAC specification. 

[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
Based on the above discussions, we present the following observations and proposals:
Observation 1. Even if the UE is configured to perform LBT, the UE can transmit Msg1 and MsgA without performing LBT during a specific duration, i.e., the UE should perform LBT before transmission outside of this specific duration. 
Observation 2. The current MAC specification is already sufficient to support the Short Control Signaling at least for Msg1 and MsgA transmission.
Observation 3. To support 480 kHz and 960 kHz SCS for RACH, RA-RNTI and RAR window related part in the MAC specification would be updated according to the RAN1 conclusion.
Observation 4. RAN1 has discussed several options and the MAC impact may be different depending on the RAN1 conclusion on RO design.
Proposal 1. RAN2 wait for RAN1 progress to identify clear impacts on RACH in the MAC specification. 

