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Introduction  
As outlined by the rapporteur in [1], there are a few key issues that still need to be resolved to finalize the details of the RA procedure in the MAC specification. In this contribution, we specifically look at some of these issues and present our view.
Discussion
2.1	DELTA_PREAMBLE Values
The relevant key issues in [1] related to power ramping equation and the definition of DELTA-PREAMBLE are:
[Issue 5.1.3-1]	RAN1 and RAN2 should confirm the equation for PREAMBLE_RECEIVED_TARGET_POWER.
[Issue 5.1.3-4]	RAN2 should check with RAN1 whether DELTA_PREAMBLE (corresponding to the preamble format) is used for PREAMBLE_RECEIVED_TARGET_POWER in NR. (subject to RAN1)
In RAN1 AdHoc#1801, the following agreements were made [2]:
	Agreements:
· For long sequence preamble formats, the parameter DELTA_PREAMBLE is given by the following table:
	Preamble
Format
	DELTA_PREAMBLE values

	0
	0 dB

	1
	-3 dB

	2
	-6 dB

	3
	0 dB


Agreements:
DELTA_PREAMBLE for short sequence preambles is given by:
	A1
	8 + 3∙μ dB

	A2
	5 + 3∙μ dB

	A3
	3 + 3∙μ dB

	B1
	8 + 3∙μ dB

	B2
	5 + 3∙μ dB

	B3
	3 + 3∙μ dB

	B4
	3∙μ dB

	C0
	11 + 3∙μ dB

	C2
	5 + 3∙μ dB



Where μ is the sub-carrier spacing configuration.



It should be noted that the value of μ is indicated in TS 38.211 section 6.3.3 [3], such that. So, depending on whether the UE is transmitting the long or the short preamble and the preamble format, the appropriate value of DELTA_PREAMBLE can be applied in the power ramping equation. Similar to what we had for LTE, the table can be included in section 7 as in the TP below. If not approved, the power ramping behavior for NR would not appropriately cater to the PRACH preamble format for transmission.
Proposal 1:	DELTA_PREAMBLE values as defined by RAN1 should be incorporated in the power ramping equation for random access (as in the text proposal below).
2.2	Corrections regarding CFRA for beam failure recovery
This section relates to the recent RAN2 agreements on defining new variables for CFRA for the case of beam failure recovery [4]:
1 ResponseWindowSize-BFR is applied only for contention free BFRR preamble (as already captured in MAC specification).
1. PreambleInitialReceivedTargetPower-BFR and powerRampingStep-BFR are applied only for contention free BFRR preamble.
3 	Maximum power applied to common RACH is dictated by the ra-PreambleTx-Max.
4     PreambleTransMax-BFR is applied only for contention free BFRR preamble. FFS how to capture it.  
5	Agreements will be captured in the MAC CR and reviewed during email discussion 
Based on these agreements, the UE behavior for power ramping and incrementing the preamble transmission counter in case of no RAR reception needs to distinguished in the case of CFRA for BFR. The endorsed version of the latest MAC CR captures these variables in Section 5.1.1 but how to incorporate them in the subsequent sections was left as an open issue. 
[Issue 5.1.1-7]	Procedures for the parameters preambleReceivedTargetPowerBFR, preamblePowerRampingStepBFR, and preambleTxMaxBFR may need to be updated.
So, in the text proposal, we propose how to capture them. Specifically, in section 5.1.3, explicit condition for CFRA-BFR should be added with the relative variable. In addition, in section 5.1.4, the equation for computing preamble transmission power to indicate to lower layers should be updated. Finally, a separate condition for PREAMBLE_TRANSMISSION_COUNTER exceeding the maximum threshold for CFRA-BFR case should be added. In this regard, the variable preambleTxMaxBFR can be captured as proposed below, i.e. using a separate condition similar to how preambleTxMax is captured. The proposed changes are added in the TP below. If not incorporated, the UE behavior in case of contention free random access for beam failure recovery would not be correct.
Proposal 2:	The parameters for contention free RA for the case of BFR should be incorporated in UE RACH procedure as in the text proposal below.
2.3	Power Ramping Suspension for DC
This section relates to the key issue of defining a power ramping suspension notification for power limited UEs in DC case:
[Issue 5.1.4-4]	RAN2 should discuss whether to support 'power ramping suspension' for DC (as in LTE). (Currently it is not captured)
Regarding the background on this notification, the power ramping suspension was designed in LTE Rel-12 for the case of parallel random access processes triggered at the UE for the dual connectivity scenario. In RAN2#84, it was agreed that parallel preamble retransmissions were supported at least when the UE is not power limited. For the case of power limited UE, priorities were defined across CGs and in order to prevent the UE from performing power ramping in the lower prioritized case, RAN2 defined ‘power ramping suspension’ [5]. This serves as an indication from L1, notifying the MAC that for a scheduled lower priority PRACH transmission, the power doesn't need to be increased for the next transmission. It is not yet clear whether a similar functionality would be considered for NR, but it is quite probable that we will need to define something similar when RA in DC case is considered. 
Observation 1:	 Power ramping suspension in LTE corresponds to the case of avoiding power ramping for the lower prioritized PRACH transmission in dual-connectivity scenario.
The main aspect for discussion is whether we reuse the existing power ramping suspension notification from L1, which is currently used for the case when the UE switches UL beam for preamble (re-)transmission. However, it should be noted that we had somewhat similar discussion a few meetings earlier when defining this notification on whether we can reused the power ramping suspension for DC case from LTE for this purpose. It was ultimately agreed that a new notification should be defined to indicate UL beam for preamble retransmission. 
In LTE, since both the power ramping equation and the check on maximum preamble retransmissions were determined by the PREAMBLE_TRANSMISSION_COUNTER, which was the only variable that was impacted by this notification. In NR, since we have PREAMBLE_POWER_RAMPING_COUNTER for power ramping computation and PREAMBLE_TRANSMISSION_COUNTER for checking preamble retransmissions, it should be clarified how both would be impacted by this notification. Similar to the other power ramping notification that have been defined for UL beam, the power ramping suspension for power limited UEs should only impact the power ramping behavior and not the preamble transmission counter. So, based on what is captured in the latest version of the specification [6], while the intention/causes of the two power ramping suspension notifications are different, the UE behavior in case of reception of this notification should be the same. Hence, the same notification can be re-used for the power ramping suspension in DC case and no further specification impact is envisioned from RAN2 point of view. 
1> if the notification of suspending power ramping counter has not been received from lower layers; and
1> if SS block selected is not changed (i.e. same as the previous random access preamble transmission): 
2> increment PREAMBLE_POWER_RAMPING_COUNTER by 1.
Proposal 3:	The power ramping suspension notification defined in NR for UL beam switch case can be reused for the lower prioritized PRACH transmission in dual-connectivity case (i.e. no further impact on RAN2 specification).
Conclusion
This contribution discusses the outstanding issues on NR MAC related to random access procedures and makes the following observation(s) and proposal(s): 
Proposal 1:	DELTA_PREAMBLE values as defined by RAN1 should be incorporated in the power ramping equation for random access as in the text proposal below.
Proposal 2:	The parameters for contention free RA for the case of BFR should be incorporated in UE RACH procedure as in the text proposal below.
Observation 1:	 Power ramping suspension in LTE corresponds to the case of avoiding power ramping for the lower prioritized PRACH transmission in dual-connectivity scenario.
Proposal 3:	The power ramping suspension notification defined in NR for UL beam switch case can be reused for the lower prioritized PRACH transmission in dual-connectivity case (i.e. no further impact on RAN2 specification).
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Text Proposal
Begin of Change 
[bookmark: _Toc502437793]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 SS block selected is not changed (i.e. same as the previous Random Access Preamble transmission): 
2>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1.
1> if contention-free Random Access procedure was initiated by a beam failure recovery request:
2> set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPowerBFR+ DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStepBFR;
1> else:
2> set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStep;
1>	set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStep;
1>	except for contention-free Randon 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, corresponding RA-RNTI (if available), PREAMBLE_INDEX and PREAMBLE_RECEIVED_TARGET_POWER.
The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI= 1 + s_id + 14 × t_id + 14 × X × f_id + 14 × X × Y × ul_carrier_id
where s_id is the index of the first OFDM symbol of the specified PRACH (0 ≤ s_id < 14), t_id is the index of the first slot of the specified PRACH in a system frame (0 ≤ t_id < X), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < Y), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for normal carrier, and 1 for SUL carrier). The values X and Y are specified in TS 38.2113 [6].

End of Change 

Next Change 
[bookmark: _Toc502437794]5.1.4	Random Access Response reception
Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1>	if 'multiple Random Access Preamble transmission' has been signalled:
2>	start the ra-ResponseWindow at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the first Random Access Preamble transmission;
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI(s) while ra-ResponseWindow is running.
1>	else if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	start the ra-ResponseWindowBFR at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;
2>	monitor the PDCCH of the SpCell for response to beam failure recovery request identified by the C-RNTI while ra-ResponseWindowBFR is running.
1>	else:
2>	start the ra-ResponseWindow at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.
1>	if notification of a reception of a PDCCH transmission is received from lower layers; and
1>	if PDCCH transmission is addressed to the C-RNTI; and
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	consider the Random Access procedure successfully completed.
1>	else if a downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:
2>	if the Random Access Response contains a Backoff Indicator subheader:
3>	set the PREAMBLE_BACKOFF to value of the BI field of the Backoff Indicator subheader using Table 7.2-1.
2>	else:
3>	set the PREAMBLE_BACKOFF to 0 ms.
2>	if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX (see subclause 5.1.3):
3>	consider this Random Access Response reception successful.
2>	if the Random Access Response reception is considered successful:
3>	if the Random Access Response includes RAPID only:
4>	consider this Random Access procedure successfully completed;
4>	indicate the reception of an acknowledgement for the SI request to upper layers.
3>	else:
4>	if 'multiple Random Access Preamble transmission' has been signalled:
5>	stop transmitting remaining Random Access Preambles, if any.
4>	apply the following actions for the Serving Cell where the Random Access Preamble was transmitted:
5>	process the received Timing Advance Command (see subclause 5.2);
5>	indicate the preambleReceivedTargetPower and the amount of power ramping applied to the latest Random Access Preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStep).
5>	if the Serving Cell for the Random Access procedure is SRS-only SCell:
6>	ignore the received UL grant.
5>	else:
6>	process the received UL grant value and indicate it to the lower layers.
4>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:
5>	consider the Random Access procedure successfully completed.
4>	else:
5>	set the TEMPORARY_C-RNTI to the value received in the Random Access Response;
5>	if this is the first successfully received Random Access Response within this Random Access procedure:
6>	if the transmission is not being made for the CCCH logical channel:
7>	indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission.
6>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity and store it in the Msg3 buffer.
1>	if ra-ResponseWindow expires, and if the Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX has not been received; or:
1>	if ra-ResponseWindowBFR expires and if the PDCCH addressed to the C-RNTI has not been received:
2>	consider the Random Access Response reception not successful;
2>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
      2> if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity, and:
	2> if PREAMBLE_TRANSMISSION_COUNTER = preambleTxMaxBFR + 1:
3>	consider the Random Access procedure unsuccessfully completed.

2>	else if PREAMBLE_TRANSMISSION_COUNTER = preambleTxMax + 1:
3>	if the Random Access Preamble is transmitted on the SpCell:
4>	indicate a Random Access problem to upper layers.
3>	else if the Random Access Preamble is transmitted on a SCell:
4>	consider the Random Access procedure unsuccessfully completed.
2>	if in this Random Access procedure, the Random Access Preamble was selected by MAC among the contention-based Random Access Preamble:
3>	select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;
3>	delay the subsequent Random Access Preamble transmission by the backoff time.
2>	perform the Random Access Resource selection procedure (see subclause 5.1.2).
The MAC entity may stop ra-ResponseWindow (and hence monitoring for Random Access Response(s)) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX.
HARQ operation is not applicable to the Random Access Response transmission.

End of Change 

Next Change 
[bookmark: _Toc502437856]7.1	RNTI values
RNTI values are presented in Table 7.1-1.
Table 7.1-1: RNTI values.
	Value (hexa-decimal)
	RNTI

	0000
	N/A

	0001–FFEF
	RA-RNTI, Temporary C-RNTI, C-RNTI, CS-RNTI, TPC-CS-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, and TPC-SRS-RNTI

	FFF0–FFFD
	Reserved

	FFFE
	P-RNTI

	FFFF
	SI-RNTI



[bookmark: _Toc502437857]7.2	Backoff Parameter values
Backoff Parameter values are presented in Table 7.2-1.
Table 7.2-1: Backoff Parameter values.
	Index
	Backoff Parameter value (ms)

	0
	5

	1
	10

	2
	20

	3
	30

	4
	40

	5
	60

	6
	80

	7
	120

	8
	160

	9
	240

	10
	320

	11
	480

	12
	960

	13
	1920

	14
	Reserved

	15
	Reserved



7.3	DELTA_PREAMBLE values
The DELTA_PREAMBLE preamble format based power offset values are presented in Tables 7.3-1 and 7.3-2.
 
Table 7.6-1: DELTA_PREAMBLE values for long preamble formats
	Preamble
Format
	DELTA_PREAMBLE values

	0
	0 dB

	1
	-3 dB

	2
	-6 dB

	3
	0 dB



Table 7.6-2: DELTA_PREAMBLE values for short preamble formats
	Preamble
[bookmark: _GoBack]Format
	DELTA_PREAMBLE values

	A2
	5 + 3∙μ dB

	A3
	3 + 3∙μ dB

	B1
	8 + 3∙μ dB

	B2
	5 + 3∙μ dB

	B3
	3 + 3∙μ dB

	B4
	3∙μ dB

	C0
	11 + 3∙μ dB

	C2
	5 + 3∙μ dB



Where μ is the sub-carrier spacing configuration and the preamble formats are given in [8].
End of Change 
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