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[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Introduction
RAN2 discussed RACH priority and reached the below agreements. This contribution discusses how to configure and perform the agreed RACH priority.
RAN2 AH#1801
Agreements:
The following cases will apply prioritized RACH procedures (if configured)
1. Handovers using contention-based access
2. BFR recovery 
The set of parameters for prioritization include 
•	powerRampingStep and Backoff Parameter
Idle mode will not be discussed in Rel-15
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]
RAN2#101
Agreements:
1. The MAC PDU subheader is not modified 
2. Only two categories (high priority RACH access and normal RACH access) are defined 
3.	A scaling factor is configured by the network for BI 
4.	A power ramping step is configured for the high priority RACH access.  FFS how it is signalled (e.g. :
	a) power ramping step configured for high priority and used for both BFR and HO
	b) a specific step is configured for BFR and for HO 
	c) Same CFRA BFR power ramping step is re-used for CB as well.   For HO, the power ramping step is configured with the HO command

Discussion
1.1. [bookmark: OLE_LINK6][bookmark: OLE_LINK7]Power ramping step
In current 38.331, the RACH configurations in HO command and BFR are shown below.

[image: ]
[bookmark: _Ref510599120]Figure 1 RACH configuration in HO and BFR
HO:
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The parameter powerRampingStep in HO command is a common parameter in the target cell as stated in 38.331:
“The RACH-ConfigGeneric IE is used to specify the cell specific random-access parameters both for regular random access as well as for beam failure recovery”. The parameter rach-ConfigCommon is optional and can be absent in HO command. When rach-ConfigCommon is absent in HO command, UE should continue to use the common RACH configuration of the source cell. And UE doesn’t need to read SI in target cell for access information after HO.
If we use a single powerRampingStep in HO command for high priority RACH configuration, the UE will either continue using this powerRampingStep for high priority in other RACH procedures after HO; or the UE has to read the broadcast SI after HO and can’t perform any other RA procedure before it gets the target cell’s broadcast SI. The former option is of course not acceptable since it would deny the basic principle of using different priorities in RA. For the latter option, we think we should follow the legacy rule that we don’t force a UE to get access information in target cell’s broadcast SI after HO. Then we should set a separate power ramping step parameter only for the high priority HO and it should be used during the HO procedure only and released after HO.
Observation 1: A separate power ramping step parameter for the high priority HO is needed if we keep the rule that a UE is not mandated to access information in target cell’s broadcast SI after HO.
BFR:
We agreed in RAN2 AH#1801 that most of BFR parameters including powerRampingStep are used for CFRA only.
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.
4PreambleTransMax-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 

And referring to Figure 1 derived from TS38.331 [1], RRC specification states that RACH-ConfigGeneric in BeamFailureRecoveryConfig is used for “Configuration of contention free random access occasions for BFR”. Moreover, since from observation 1 an additional  power ramping step parameter for the high priority HO is needed, it also makes sense that it can be reused by the BFR procedure and we have a consistent design for both.
Observation 2: The BFR procedure can reuse the additional power ramping step parameter for high priority introduced in support HO command to differentiate CFRA and CBRA BFR-RA, which is also aligned with earlier RAN2 agreements.
Proposal 1: RAN2 adopts the option b: a specific step is configured for BFR and for HO. We call it powerRampingStepHighPriority.
A larger value could be set for powerRampingStepHighPriority than for powerRampingStep. But we don’t need to extend current values {dB0, dB2, dB4, dB6} because UE will never transmit Msg1 above the Pcmax. We think the maximum value of dB6 is still enough for quick power ramping.
Proposal 2: The value set of powerRampingStepHighPriority is {dB0, dB2, dB4, dB6}.
1.2. Backoff
The scaling factor configured by the network for BI will be a new RRC parameter. Since we consider powerRampingStepHighPriority as a separate parameter, we can take the scaling factor for BI (we call it scalingFactorBI) configured with powerRampingStepHighPriority in the same IE. The value of scalingFactorBI should be less than 1, and {0, 0.2, 0.4, 0.6} is a suitable set.
Proposal 3: The new parameter scalingFactorBI can be configured with powerRampingStepHighPriority in the same IE
Proposal 4: The value set of scalingFactorBI is {0, 0.2, 0.4, 0.6}.
1.3. [bookmark: OLE_LINK23][bookmark: OLE_LINK24]Summary
According to the agreements and above discussion, we derive the principles of configuring the RACH priority parameters as follows, and provide corresponding text proposals for both TS38.321 and TS38.331 in Annex:
1. [bookmark: OLE_LINK8][bookmark: OLE_LINK9]Two RACH priority parameters:
a) scalingFactorBI: new parameter, value set {0, 0.2, 0.4, 0.6};
b) [bookmark: OLE_LINK174][bookmark: OLE_LINK175]powerRampingStepHighPriority: similar to powerRampingStep, value set {dB0, dB2, dB4, dB6}.
2. The parameters should be configured in HO command or BFR configuration per UE.
3. The parameters should be “need R” (Used for (configuration) fields that are stored by the UE i.e. not one-shot. Upon receiving a message with the field absent, the UE releases the current value).

Conclusion 
In this contribution, we discuss the configurations of RACH priority parameters.
Proposal 1: RAN2 adopts the option b: a specific step is configured for BFR and for HO. We call it powerRampingStepHighPriority.
Proposal 2: The value set of powerRampingStepHighPriority is{dB0, dB2, dB4, dB6}.
Proposal 3: The new parameter scalingFactorBI can be configured with powerRampingStepHighPriority in the same IE
Proposal 4: The value set of scalingFactorBI is {0, 0.2, 0.4, 0.6}.
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Annex Text Proposal
Annex1 Text Proposal to TS 38.321
==================== Start of text proposal to TS 38.321====================

[bookmark: OLE_LINK10][bookmark: OLE_LINK11]/*************************************First Change Start*********************************/
[bookmark: _Toc510431859]5.1.1	Random Access procedure initialization
The Random Access procedure described in this subclause is initiated by a PDCCH order, by the MAC entity itself, or by RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any point in time in a MAC entity. The Random Access procedure on anSCell other than PSCell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000.
NOTE 1:	If the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure (e.g. for SI request).
RRC configures the following parameters for the Random Access procedure:
-	prach-ConfigIndex: the available set of PRACH occasions for the transmission of the Random Access Preamble;
-	preambleReceivedTargetPower: initial Random Access Preamble power;
-	rsrp-ThresholdSSB: an RSRP threshold for the selection of the SSB and corresponding Random Access Preamble and/or PRACH occasion;
-	csirs-Threshold: an RSRP threshold for the selection of CSI-RS and corresponding Random Access Preamble and/or PRACH occasion;
-	sul-RSRP-Threshold: an RSRP threshold for the selection between the NUL carrier and the SUL carrier;
-	preamblePowerRampingStep: the power-ramping factor;
-	powerRampingStepHighPriority: the power-ramping factor for high priority RACH;
-	scalingFactorBI: the scaling factor for high priority RACH;

/*************************************First Change Stop*********************************/

/*************************************Second Change Start*********************************/
[bookmark: _Toc510431861]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 SSB selected is not changed (i.e. same as the previous Random Access Preamble transmission):
2>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1.
1>	if powerRampingStepHighPriority is configured and the preamble transmission is contention-free:
2>set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStepHighPriority;
1>	else:
2>set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStep.
[bookmark: _GoBack]/*************************************Second Change Stop*********************************/

/*************************************Third Change Start*********************************/
[bookmark: _Toc510431862]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 the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	start the ra-ResponseWindow configured in BeamFailureRecoveryConfig 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-ResponseWindow is running.
1>	else:
2>	start the ra-ResponseWindow configured in RACH-ConfigCommon 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> if scalingFactorBI is configured:
4> set the PREAMBLE_BACKOFF to value of the BI field of the Backoff Indicator subheader using Table 7.2-1multiply bythe value of scalingFactorBI;
3> else:
	      4> 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>	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>	if powerRampingStepHighPriority is configured and the last preamble transmission was contention-free
6>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) × preamblePowerRampingStepHighPriority);
5> else:
	6> 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);
/*************************************ThirdChange Stop*********************************/


/*************************************Fourth Change Start*********************************/
[bookmark: _Toc510431900]5.17	Beam Failure Detection and Recovery procedure
The MAC entity may be configured by RRC with a beam failure recovery procedure which is used for indicating to the serving gNB of a new SSB or CSI-RS when beam failure is detected on the serving SSB(s)/CSI-RS(s). Beam failure is detected by counting beam failure instance indication from the lower layers to the MAC entity.
RRC configures the following parameters in the BeamFailureRecoveryConfig for the Beam Failure Detection and Recovery procedure:
-	beamFailureInstanceMaxCount for the beam failure detection;
-	beamFailureDetectionTimer for the beam failure detection;
-	beamFailureCandidateBeamThreshold: an RSRP threshold for the beam failure recovery;
-	preamblePowerRampingStep: preamblePowerRampingStep for the beam failure recovery;
-	preamblePowerRampingStepHighPriority: preamblePowerRampingStep for the beam failure recovery of high priority RACH;
-	scalingFactorBI: the scaling factor for high priority RACH;
-	preambleReceivedTargetPower: preambleReceivedTargetPower for the beam failure recovery;
-	preambleTxMax: preambleTxMax for the beam failure recovery;
-	ra-ResponseWindow: the time window to monitor response(s) for the beam failure recovery using contention-free Random Access Preamble.
/*************************************FourthChange Stop*********************************/

[bookmark: OLE_LINK18][bookmark: OLE_LINK19]==================== End of text proposal to TS 38.321====================
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Annex 2 Text Proposal to TS 38.331

==================== Start of text proposal to TS 38.331====================
Based on 38.331 f10:

/*************************************First Change start*********************************/
[bookmark: _Toc510018583][bookmark: OLE_LINK260][bookmark: OLE_LINK267]–	BeamFailureRecoveryConfig
The BeamFailureRecoveryConfig IE is used to configure the UE with RACH resources and candidate beams for beam failure recovery in case of beam failure detection. See also 38.321, section 5.1.1.
BeamFailureRecoveryConfig information element
-- ASN1START
-- TAG-BEAM-FAILURE-RECOVERY-CONFIG-START

[bookmark: _Hlk508788928]BeamFailureRecoveryConfig ::= 		SEQUENCE {
	rootSequenceIndex-BFR				INTEGER (0..137)															OPTIONAL,	--	Need M
	-- Configuration of contention free random access occasions for BFR
[bookmark: OLE_LINK172][bookmark: OLE_LINK173]	rach-ConfigBFR						RACH-ConfigGeneric															OPTIONAL,	--	Need M
	-- L1-RSRP threshold used for determining whether a candidate beam may be used by the UE to attempt contention free 
	-- Random Access to recover from beam failure. The signalled threshold is applied directly for SSB, a threshold for 
	-- CSI-RS is determined by linearly scaling singalled value based on Pc_ss corresponding to the CSI-RS resource.
	-- (see FFS_Specification, FFS_Section)
	candidateBeamThreshold		RSRP-Range																			OPTIONAL,	--	Need M
	-- A list of reference signals (CSI-RS and/or SSB) identifying the candidate beams for recover and the associated RA parameters
	candidateBeamRSList					SEQUENCE (SIZE(1..maxNrofCandidateBeams)) OF PRACH-ResourceDedicatedBFR		OPTIONAL,	--	Need M
	-- Explicitly signalled PRACH Mask Index for RA Resource selection in TS 36.321. The mask is valid for all SSB resources
[bookmark: OLE_LINK189][bookmark: OLE_LINK190]	ra-ssb-OccasionMaskIndex			INTEGER (0..15)																OPTIONAL, 	--	Need M
	-- Control Resource Set that the UE uses to receive the random access response for beam failure recovery. 
	-- If the field is absent the UE uses the initial CORESET (ControlResourceSetId = 0)
	recoveryControlResourceSetId		ControlResourceSetId														OPTIONAL	,	-- Need S
	-- Search space to use for BFR RAR. If the field is absent, the UE uses the initial Serach Space (SearchSpaceId = 0).
	recoverySearchSpaceId				SearchSpaceId																OPTIONAL,	-- Need S
	-- Power ramping steps for contention based RA of High Priority RACH(see 38.321,5.X.X)
	powerRampingStepHighPriority-v1520	ENUMERATED {dB0, dB2, dB4, dB6}												OPTIONAL, 	--	Need R
	-- Indicates a scaling factor to backoff indicator of High Priority RACH.
	scalingFactorBI-v1520				ENUMERATED {f0, f0p2, f0p4, f0p6}											OPTIONAL		--	Need R
	...
}

PRACH-ResourceDedicatedBFR ::= 		CHOICE {
	ssb									BFR-SSB-Resource,
	csi-RS								BFR-CSIRS-Resource
}

BFR-SSB-Resource ::= 			SEQUENCE {
	-- The ID of an SSB transmitted by this serving cell. It determines a candidate beam for beam failure recovery (BFR)
	ssb								SSB-Index,
	-- The preamble index that the UE shall use when performing BFR upon selecting the candidate beams identified by this SSB.
	ra-PreambleIndex				INTEGER (0..63),
	...
}

BFR-CSIRS-Resource ::=			SEQUENCE {
	-- The ID of a NZP-CSI-RS-Resource configured in the CSI-MeasConfig of this serving cell. This reference signal determines a candidate beam
	-- for beam failure recovery (BFR).
	csi-RS							NZP-CSI-RS-ResourceId,
	-- RA occasions that the UE shall use when performing BFR upon selecting the candidate beam identified by this CSI-RS. If the field is absent
	-- the UE uses the RA occasion associated with the SSB that is QCLed with this CSI-RS. 
	-- The RA preamble index to use in the RA occasions associated with this CSI-RS. If the field is absent, the UE uses the preamble index
	-- associated with the SSB that is QCLed with this CSI-RS. 
	ra-PreambleIndex				INTEGER (0..63)																	OPTIONAL,	-- Need R
	...
}

-- TAG-BEAM-FAILURE-RECOVERY-CONFIG-STOP
-- ASN1STOP

/*************************************First Change stop*********************************/


[bookmark: _Toc502572149][bookmark: OLE_LINK154][bookmark: OLE_LINK155][bookmark: OLE_LINK177][bookmark: OLE_LINK178]/*************************************Second Change start*********************************/
[bookmark: _Toc510018663]–	RACH-ConfigCommon
The RACH-ConfigCommon IE is used to specify the cell specific random-access parameters.
RACH-ConfigCommon information element
-- ASN1START
-- TAG-RACH-CONFIG-COMMON-START

RACH-ConfigCommon ::= 				SEQUENCE {
	-- Generic RACH parameters 
[bookmark: OLE_LINK268][bookmark: OLE_LINK269][bookmark: OLE_LINK161][bookmark: OLE_LINK162][bookmark: OLE_LINK163]	rach-ConfigGeneric			RACH-ConfigGeneric,

	-- Total number of preambles used for contention based and contention free random access, excluding	
	-- preambles used for other purposes (e.g. for SI request). If the field is absent, the UE may use all 64 preambles for RA.
	totalNumberOfRA-Preambles			INTEGER (1..63)																		OPTIONAL,	-- Need S

	-- Number of SSBs per RACH occasion (L1 parameter 'SSB-per-rach-occasion') and the number of Contention Based preambles per SSB
	-- (L1 parameter 'CB-preambles-per-SSB'). By multiplying the two values, the UE determines the total number of CB preambles.
	ssb-perRACH-OccasionAndCB-PreamblesPerSSB	CHOICE { 
		oneEighth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneFourth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneHalf									ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		one										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		two										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32}, 
		four									INTEGER (1..16), 
		eight									INTEGER (1..8), 
		sixteen									INTEGER (1..4)
	}																														OPTIONAL,	-- Need M

	groupBconfigured 					SEQUENCE {
		-- Transport Blocks size threshold in bit below which the UE shall use a contention based RA premable 
		-- of group A. (see 38.321, section 5.1.2)
		ra-Msg3SizeGroupA					ENUMERATED {b56, b144, b208, b256, b282, b480, b640, b800, b1000, spare7, spare6, spare5,
											spare4, spare3, spare2, spare1},
		-- Threshold for preamble selection.  Value in dB.  Value minusinfinity corresponds to –infinity.  
		-- Value dB0 corresponds to 0 dB, dB5 corresponds to 5 dB and so on. (see FFS_Spec, section FFS_Section)
		messagePowerOffsetGroupB			ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18},
		-- The number of CB preambles per SSB in group A. This determines implicitly the number of CB preambles per SSB available in group B.
		-- (see 38.321, section 5.1.1)
		numberOfRA-PreamblesGroupA			INTEGER (1..64)
	}																														OPTIONAL,	-- Need R

	-- The initial value for the contention resolution timer (see 38.321, section 5.1.5)	
	ra-ContentionResolutionTimer			ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},

	-- UE may select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission 
	-- based on SS blocks that satisfy the threshold (see 38.213, section REF)
	rsrp-ThresholdSSB						RSRP-Range																		OPTIONAL,	-- Need R
	-- UE may select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission on the SUL carrier
	-- based on SS blocks that satisfy the threshold
	-- Corresponds to L1 parameter 'SUL-RSRP-Threshold' (see FFS_Spec, section FFS_Section)
	rsrp-ThresholdSSB-SUL					RSRP-Range																		OPTIONAL,	-- Need R

	-- PRACH root sequence index. Corresponds to L1 parameter 'PRACHRootSequenceIndex' (see 38.211, section 6.3.3.1).
	-- The value range depends on whether L=839 or L=139
	prach-RootSequenceIndex					CHOICE {
		l839									INTEGER (0..837),
		l139									INTEGER (0..137)
	},

	-- Subcarrier spacing of PRACH. Only the values 15 or 30 kHz  (<6GHz), 60 or 120 kHz (>6GHz) are applicable.
	-- Corresponds to L1 parameter 'prach-Msg1SubcarrierSpacing' (see 38.211, section FFS_Section)
	msg1-SubcarrierSpacing					SubcarrierSpacing,

	-- Configuration of an unrestricted set or one of two types of restricted sets, see 38.211	6.3.3.1 
	restrictedSetConfig						ENUMERATED {unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB},
	-- Indicates to a UE whether transform precoding is enabled for Msg3 transmission. 
	-- Corresponds to L1 parameter 'msg3-tp' (see 38.213, section 8.1)
	msg3-transformPrecoding					ENUMERATED {enabled}															OPTIONAL,	-- Need R
	-- Power ramping steps for contention based RA of High Priority RACH(see 38.321,5.1)
	powerRampingStepHighPriority-v1520		ENUMERATED {dB0, dB2, dB4, dB6}													OPTIONAL, 	--	Need R
	-- Indicates a scaling factor to backoff indicator of High Priority RACH.
	scalingFactorBI-v1520					ENUMERATED {f0, f0p2, f0p4, f0p6}												OPTIONAL	--	Need R
	...
}

-- TAG-RACH-CONFIG-COMMON-STOP 
-- ASN1STOP

[bookmark: OLE_LINK166][bookmark: OLE_LINK167]/*************************************Second Change stop*********************************/

==================== End of text proposal to TS 38.331====================
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