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[bookmark: _Hlk510705081]RAN2 is receiving LS R2-2112832 regarding RA-RNTI for FR2-2
	1. Overall Description:

RAN1 would like to let RAN2 be aware that the RAN1 has made the following agreements regarding updates required for RA-RNTI and MSGB-RNTI for 480 kHz and 960 kHz based Random Access procedure. 

· For 480kHz and 960kHz PRACH, reuse the RA-RNTI and MSGB-RNTI formula as FR2 and express the slot indexes t_id based on 120kHz SCS:
· RA-RNTI =1+s_id+14×t_id+14×80×f_id +14×80×8×ul_carrier_id
· MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
· where the subcarrier spacing to determine t_id is based on the value of µ specified in clause 5.3.2 in TS 38.211 [8] for µ = {0, 1, 2, 3}
· and for µ = {5, 6}, t_id is the index of the 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80)
· Note: As per previous RAN1 agreement, there is only one 480 or 960 kHz PRACH slot in a 120kHz slot, such that RA-RNTI and MSGB-RNTI does not result in ID collision.

The required updates to RA-RNTI and MSGB-RNTI have been identified by RAN1, which is primarily due to value overflow that would stem from directly using the equations in current specifications.

RAN1 would like to kindly ask RAN2 to update appropriate RAN2 specifications based on RAN1 agreements listed above.


2. Actions:
To RAN4: 	RAN1 would like to kindly ask RAN2 to update appropriate RAN2 specifications based on RAN1 agreements listed above.
.


Although Actions states “to RAN4” question is obviously to RAN2. Hopefully companies are fine to discuss this in RAN2 as otherwise it will pretty obvious that WI won’t be able to close in time. 

Discussion
In the Annex A we have tried to capture a possible impacts to MAC specification on possible way to capture how t_id is evaluated for RA-RNTI/msgB-RNTI calculation as indicated by RAN1 in the LS. As the only impact is to t_id determination we could keep this quite simple. When looking at 38.211 it seems it is not fully obvious from that specification which values µ could take. Based on the input from RAN1 though it seems that t_id for 480 and 960 kHz is determined based on using SCS of 120kHz. 
In Annex A we have provided two alternatives to capture RA-RNTI with preference to for Alt2 as it Alt1 style is quite challenging to do based on the µ value usage in 38.211. 
Proposal: Capture RAN1 LS on RNTI calculation as shown in the Annex A – preferring ALT2 approach.

Conclusion
Proposal: Capture RAN1 LS on RNTI calculation as shown in the Annex A – preferring ALT2 approach.
[bookmark: _Hlk66093806]References
[1] [bookmark: _Ref60661172][bookmark: _Ref78447767][bookmark: _Ref60037183]RP-211584, “Revised WID: Extending current NR operation to 71 GHz”, Qualcomm, Intel 

Annex A – TP for MAC
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ALT1:
5.1.3	Random Access Preamble transmission
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;
1>	set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP + POWER_OFFSET_2STEP_RA;
1>	except for contention-free Random Access Preamble for beam failure recovery request, compute the RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;
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).
2>	else:
3>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
3>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
4>	if the Random Access Preamble is transmitted on the SpCell:
1 5>	indicate a Random Access problem to upper layers;
2 5>	if this Random Access procedure was triggered for SI request:
6>	consider the Random Access procedure unsuccessfully completed.
4>	else if the Random Access Preamble is transmitted on an SCell:
3 5>	consider the Random Access procedure unsuccessfully completed.
3>	if the Random Access procedure is not completed:
4>	perform the Random Access Resource selection procedure (see clause 5.1.2).
The RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), for FR1 and FR2-1 t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), where the subcarrier spacing to determine t_id is based on the value of μ specified in clause 5.3.2 in TS 38.211 [8], f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier). For FR2-2 t_id is the index of the slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), where the subcarrier spacing to determine t_id for µ values 0,1, 2 or 3 is based on the value µ as specified in TS 38.211 [8, 5.3.2], and subcarrier spacing to determine t_id is 120 kHz when µ is 5 or 6 as specified in TS 38.211 [8, 5.3.2].
4 [bookmark: _Toc37296180][bookmark: _Toc46490306][bookmark: _Toc52752001][bookmark: _Toc52796463][bookmark: _Toc83661028]5.1.3a	MSGA transmission
The MAC entity shall, for each MSGA:
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 MSGA Random Access Preamble transmission; and
1>	if SSB 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;
1>	set PREAMBLE_RECEIVED_TARGET_POWER to msgA-PreambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP;
1>	if this is the first MSGA transmission within this Random Access procedure:
2>	if the transmission is not being made for the CCCH logical channel:
3>	indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission.
2>	if the Random Access procedure was initiated for SpCell beam failure recovery and spCell-BFR-CBRA with value true is configured:
3>	indicate to the Multiplexing and assembly entity to include a BFR MAC CE or a Truncated BFR MAC CE in the subsequent uplink transmission.
2>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity according to the HARQ information determined for the MSGA payload (see clause 5.1.2a) and store it in the MSGA buffer.
1>	compute the MSGB-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;
1>	instruct the physical layer to transmit the MSGA using the selected PRACH occasion and the associated PUSCH resource of MSGA (if the selected preamble and PRACH occasion is mapped to a valid PUSCH occasion), using the corresponding RA-RNTI, MSGB-RNTI, PREAMBLE_INDEX, PREAMBLE_RECEIVED_TARGET_POWER, msgA-PreambleReceivedTargetPower, and the amount of power ramping applied to the latest MSGA preamble transmission (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP);
1>	if LBT failure indication is received from lower layers for the transmission of this MSGA Random Access Preamble:
2>	instruct the physical layer to cancel the transmission of the MSGA payload on the associated PUSCH resource;
2>	if lbt-FailureRecoveryConfig is configured:
3>	perform the Random Access Resource selection procedure for 2-step RA type (see clause 5.1.2a).
2>	else:
3>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
3>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
5 4>	indicate a Random Access problem to upper layers;
6 4>	if this Random Access procedure was triggered for SI request:
5>	consider this Random Access procedure unsuccessfully completed.
3>	if the Random Access procedure is not completed:
7 4>	if msgA-TransMax is applied (see clause 5.1.1a) and PREAMBLE_TRANSMISSION_COUNTER = msgA-TransMax + 1:
5>	set the RA_TYPE to 4-stepRA;
5>	perform initialization of variables specific to Random Access type as specified in clause 5.1.1a;
5>	if the Msg3 buffer is empty:
6>	obtain the MAC PDU to transmit from the MSGA buffer and store it in the Msg3 buffer;
5>	flush HARQ buffer used for the transmission of MAC PDU in the MSGA buffer;
5>	discard explicitly signalled contention-free 2-step RA type Random Access Resources, if any;
5>	perform the Random Access Resource selection procedure as specified in clause 5.1.2.
8 4>	else:
5>	perform the Random Access Resource selection procedure for 2-step RA type (see clause 5.1.2a).
NOTE:	The MSGA transmission includes the transmission of the PRACH Preamble as well as the contents of the MSGA buffer in the PUSCH resource corresponding to the selected PRACH occasion and PREAMBLE_INDEX (see TS 38.213 [6])
The MSGB-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed as:
MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), for FR1 and FR2-1 t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), where the subcarrier spacing to determine t_id is based on the value of μ specified in clause 5.3.2 in TS 38.211 [8], f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier). The RA-RNTI is calculated as specified in clause 5.1.3. For FR2-2 t_id is the index of the slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), where the subcarrier spacing to determine t_id for µ values 0,1, 2 or 3 is based on the value µ as specified in TS 38.211 [8, 5.3.2], and subcarrier spacing to determine t_id is 120 kHz when µ is 5 or 6 as specified in TS 38.211 [8, 5.3.2].


----------------------------------------------------------ALT2------------------------------------------------------:
5.1.3	Random Access Preamble transmission
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;
1>	set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP + POWER_OFFSET_2STEP_RA;
1>	except for contention-free Random Access Preamble for beam failure recovery request, compute the RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;
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).
2>	else:
3>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
3>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
4>	if the Random Access Preamble is transmitted on the SpCell:
5>	indicate a Random Access problem to upper layers;
9 5>	if this Random Access procedure was triggered for SI request:
6>	consider the Random Access procedure unsuccessfully completed.
4>	else if the Random Access Preamble is transmitted on an SCell:
10 5>	consider the Random Access procedure unsuccessfully completed.
3>	if the Random Access procedure is not completed:
4>	perform the Random Access Resource selection procedure (see clause 5.1.2).
The RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), where the subcarrier spacing to determine t_id is based on the value of μ specified in clause 5.3.2 in TS 38.211 [8] except for subcarrier spacing values 480kHz and 960kHz for which the subcarrier spacing to determine t_id is 120kHz,, f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier).
11 5.1.3a	MSGA transmission
The MAC entity shall, for each MSGA:
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 MSGA Random Access Preamble transmission; and
1>	if SSB 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;
1>	set PREAMBLE_RECEIVED_TARGET_POWER to msgA-PreambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP;
1>	if this is the first MSGA transmission within this Random Access procedure:
2>	if the transmission is not being made for the CCCH logical channel:
3>	indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission.
2>	if the Random Access procedure was initiated for SpCell beam failure recovery and spCell-BFR-CBRA with value true is configured:
3>	indicate to the Multiplexing and assembly entity to include a BFR MAC CE or a Truncated BFR MAC CE in the subsequent uplink transmission.
2>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity according to the HARQ information determined for the MSGA payload (see clause 5.1.2a) and store it in the MSGA buffer.
1>	compute the MSGB-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;
1>	instruct the physical layer to transmit the MSGA using the selected PRACH occasion and the associated PUSCH resource of MSGA (if the selected preamble and PRACH occasion is mapped to a valid PUSCH occasion), using the corresponding RA-RNTI, MSGB-RNTI, PREAMBLE_INDEX, PREAMBLE_RECEIVED_TARGET_POWER, msgA-PreambleReceivedTargetPower, and the amount of power ramping applied to the latest MSGA preamble transmission (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP);
1>	if LBT failure indication is received from lower layers for the transmission of this MSGA Random Access Preamble:
2>	instruct the physical layer to cancel the transmission of the MSGA payload on the associated PUSCH resource;
2>	if lbt-FailureRecoveryConfig is configured:
3>	perform the Random Access Resource selection procedure for 2-step RA type (see clause 5.1.2a).
2>	else:
3>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
3>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
12 4>	indicate a Random Access problem to upper layers;
13 4>	if this Random Access procedure was triggered for SI request:
5>	consider this Random Access procedure unsuccessfully completed.
3>	if the Random Access procedure is not completed:
14 4>	if msgA-TransMax is applied (see clause 5.1.1a) and PREAMBLE_TRANSMISSION_COUNTER = msgA-TransMax + 1:
5>	set the RA_TYPE to 4-stepRA;
5>	perform initialization of variables specific to Random Access type as specified in clause 5.1.1a;
5>	if the Msg3 buffer is empty:
6>	obtain the MAC PDU to transmit from the MSGA buffer and store it in the Msg3 buffer;
5>	flush HARQ buffer used for the transmission of MAC PDU in the MSGA buffer;
5>	discard explicitly signalled contention-free 2-step RA type Random Access Resources, if any;
5>	perform the Random Access Resource selection procedure as specified in clause 5.1.2.
15 4>	else:
5>	perform the Random Access Resource selection procedure for 2-step RA type (see clause 5.1.2a).
NOTE:	The MSGA transmission includes the transmission of the PRACH Preamble as well as the contents of the MSGA buffer in the PUSCH resource corresponding to the selected PRACH occasion and PREAMBLE_INDEX (see TS 38.213 [6])
The MSGB-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed as:
MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), where the subcarrier spacing to determine t_id is based on the value of μ specified in clause 5.3.2 in TS 38.211 [8] except for subcarrier spacing values 480kHz and 960kHz for which the subcarrier spacing to determine t_id is 120kHz,,, f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier). The RA-RNTI is calculated as specified in clause 5.1.3.






