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1 Introduction

In RAN2 #99 [1], the following agreement has been made on prioritized random access, based on our contribution R2-1708720 [2]:
	Agreements

· Differentiation of backoff parameter and/or power ramping will be supported. FFS in what conditions/events the differentiation will be supported. A TP should be submitted by next meeting


This contribution describes the remaining details of our solution for prioritized random access, especially on the following issues:

· how to assign priorities to different types of random access events;

· how to configure the association between random access priorities and random access parameters;

· how to adjust backoff interval for access requests with different priorities. 
2 Discussion  
2.1 Prioritization of random access events
In RAN2 #97bis, it was agreed that NR supports the following set of random access (RA) events:
· Control plane RA requests, which include handover, RRC Connection re-establishment and on-demand SI transfer

· Access triggered by new data of a UE in RRC_CONNECTED

· Access triggered by new data of a UE in RRC_IDLE or RRC_INACTIVE

For contention-free random access (CFRA), we do not think prioritization is necessary, as they are given dedicated resources and there is no contention between them. Therefore, no change to the baseline procedure is proposed for CFRA.
For contention-based random access (CBRA), we believe that up to two levels of priority are a good start to differentiate them for the initial deployment of NR. In addition, we expect that the set of CBRA events supported by NR and the relative priority between them will be relatively stable. Therefore, the assignment of a RA event to a priority level can be fixed and defined in the specification.  
We propose to apply the following set of rules when assigning priority to a CBRA event:
· For initial access, UEs in the access class 11 to 15 are assigned with high priority; all other access classes are assigned with low priority.
· Among control plane events, handover using contention-based access and RRC connection re-establishment are assigned with high priority; the rest are assigned with low priority.
· For a RA event triggered by new data, if the data has a configured QCI equal to 3, 65, 69, 75, or 79, then it is assigned with high priority. Because those QCI values are for real-time applications with stringent delay budget [4]. All other cases, including the ones where data is not configured with a QCI, are assigned with low priority. Note that how MAC layer obtains QCI of new data is up to UE implementation.
Proposal 1.  No prioritization is applied to contention-free random access.

Proposal 2.  NR supports up to two levels of priority for contention-based random access.

Proposal 3.  The priorities of different types of contention-based random access events are defined in the specification.
2.2 Parameters used for prioritization

The following three parameters can be configured with different values for different CBRA priorities:
· powerRampingStep. As explained in [2], differentiating power ramping step can help reduce access latency and increase access success ratio for high-priority CBRA requests. 
· Initial value of Backoff Parameter. As explained in [2], we believe that differentiation in backoff can help better distribute access loads and reduce access latency for high priority CBRA events. 

· backoffMultiplier, which is a new parameter used to adjust Backoff Parameter after a backoff indicator (BI) is received by UE. The basic idea behind it is to keep a single BI and a single table of Backoff Parameter values as in the baseline procedure. But different priorities can apply different multipliers to the common Backoff Parameter value indicated by the BI to derive their individual backoff intervals. This procedure is described in more detail in Section 2.3.2.
These three parameters can be configured by different signaling methods, depend on UE’s state when a CBRA procedure is triggered. More specifically,

· gNB can advertise these parameters in RACH related system information messages; 
· For a UE in RRC_CONNECTED, gNB may use dedicated RRC signaling to configure these parameters specific to the UE. This option can give network more flexibility in differentiating connected UEs.
Proposal 4.  The set of parameters for prioritization include 
· powerRampingStep and initial value of Backoff Parameter;

· backoffMultiplier, a new parameter used by different priorities to derive their individual backoff intervals based on backoff indicator sent by gNB.
Proposal 5.  Parameters for prioritization can be advertised in system information message and optionally configured by dedicated RRC signaling for a connected UE. 
2.3 Procedures for prioritized random access 

This section describes the changes to the baseline procedure for CBRA. No change to the baseline procedure is proposed for CFRA.
2.3.1 RA procedure initialization

Before a RA procedure is initiated, UE first determines the priority of the request based on its type, as described in Section 2.1. UE then sets the parameters powerRampingStep and Backoff Parameter to the values configured for its priority. All other RA parameters are set as in the baseline procedure. 
2.3.2 RA response reception

In the baseline procedure, if eNB includes a BI in a Msg2, UEs should use this indication to look up a new Backoff Parameter value (from Table 7.2-1 in the MAC-layer specification [1]). This new value then is used to set the backoff interval for the subsequent preamble transmissions.
We do not find it desirable to change this baseline procedure. In particular, we do not see needs to add more BIs for different priorities in Msg2, because network cannot distinguish the priorities of different access requests. And we do not think it is a good solution to define additional Backoff Parameter lookup tables for different priorities, because differentiation in backoff interval should be dynamic and depend on the loads of different priorities. Defining them in the specification would lose that flexibility. 
Instead, we propose that prioritization in backoff can be done by UEs individually applying a configured multiplier to the common Backoff Parameter value indicated by gNB. More specifically, this scheme works as follows:

· When gNB decides to control access contention, it sends a single BI in Msg2 without any consideration on the priority of the requests, as in the baseline procedure.
· Upon receiving a BI in Msg2, UE looks up the corresponding Backoff Parameter value from a table defined in the MAC-layer specification, as in the baseline procedure. 

· UE selects the parameter backoffMultiplier based on the priority of the access request. It then sets the Backoff Parameter to the product between backoffMultiplier and the Backoff Parameter value indicated by the BI.

As to the lookup table for the Backoff Parameter, we think the one in the baseline specification is still applicable for NR. No change or new table is necessary. 
Proposal 6.  Prioritized random access makes the following changes to the baseline procedure:

· When initiating a CBRA procedure, UE sets the parameters powerRampingStep and Backoff Parameter based on the priority of the access request;
· If UE receives a backoff indicator, it sets its Backoff Parameter to the product between backoffMultiplier and the Backoff Parameter value indicated by the backoff indicator.
3 Summary
Based on the above discussions, we recommend RAN2 to discuss the following proposals: 
Proposal 1.  No prioritization is applied to contention-free random access.

Proposal 2.  NR supports up to two levels of priority for contention-based random access.

Proposal 3.  The priorities of different types of contention-based random access events are defined in the specification.

Proposal 4.  The set of parameters for prioritization include 
· powerRampingStep and initial value of Backoff Parameter;

· backoffMultiplier, a new parameter used by different priorities to derive their individual backoff intervals based on backoff indicator sent by gNB.
Proposal 5.  Parameters for prioritization can be advertised in system information message and optionally configured by dedicated RRC signaling for a connected UE. 
Proposal 6.  Prioritized random access is based on the following changes to the baseline procedure:

· When initiating a RA procedure, UE sets the parameters powerRampingStep and Backoff Parameter based on the priority of the access request;
· If UE receives a backoff indicator, it sets its Backoff Parameter to the product between backoffMultiplier and the Backoff Parameter value indicated by the backoff indicator.
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5 Text Proposals

The following is the text proposals for TS38.321:
5.1 Random Access procedure
5.1.1 Random Access procedure initialization
The Random Access procedure described in this subclause is initiated 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 an SCell other than PSCell shall only be initiated by network (i.e. non-contention based random access procedure). 
Editor's note: The case where the RA procedure is initiated by PDCCH order is NOT captured for the time being, and RAN2 waits for RAN1 progress. Also, the above network can be replaced by PDCCH order later.
Editor's note: There is only one Random Access procedure ongoing at any point in time in a MAC entity but it is still FFS if it is up to UE implementation which RA procedure should be stopped or if we need to have any form of prioritization.
The Random Access procedure can be prioritized or non-prioritized.  It is non-prioritized if it has a Random Access preamble explicitly provided by PDCCH or RRC. Otherwise, it is prioritized if network configures multiple levels of access priorities.

If the Random Access procedure is prioritized, MAC shall assign it with high access priority in the following cases:

· It is initiated before the UE is attached to a network and the UE is in the access class 11 to 15;

· It is initiated due to handover (contention based) or RRC connection establishment;

· It is initiated by the MAC entity due to new data arrival and the new data has an associated QCI with a value of 3, 65, 69, 75, or 79. 

In all other cases, MAC shall assign it with low access priority. 

NOTE:   How MAC obtains QCI value of the new data or interacts with RRC is up to UE implementation.
Editor’s note: QCI will be replaced by 5QI after the agreements on 5QI are finalized. The exact set of values corresponding to high access priority can be FFS. 

RRC configures the following parameters for the Random Access procedure:

-
prach-ConfigIndex: the available set of PRACH resources for the transmission of the Random Access Preamble;
-
ra-PreamblePowerRampingStep: the power-ramping factor. If the Random Access procedure is prioritized, it uses the parameter ra-PreamblePowerRampingStep-Prioritized instead;
-
ra-PreambleIndex: Random Access Preamble;
-
ra-PreambleTx-Max: the maximum number of preamble transmission;
-
the groups of Random Access Preambles (i.e. Random Access Preambles group A and Random Access Preambles group B) and the set of available Random Access Preambles in each group (SpCell only):


The set of preambles in Random Access Preambles group A and Random Access Preambles group B are calculated from the parameters TBD;
-
ra-Msg3SizeGroupA: the threshold to determine the groups of Random Access Preambles;
Editor's note: Editor thinks the LTE parameters e.g. ra-NumberOfPreambles, ra-NumberOfPreamblesGroupA, ra-Msg3SizeGroupA, etc. can be re-used, but will capture them after having confirmation from RAN2.

-
ra-ResponseWindowSizeTimer: the RA response window size timer;

-
ra-ContentionResolutionTimer: the Contention Resolution Timer (SpCell only);
-
ra-InitialBackoff: The initial value for the backoff. If not configured, the value 0 is assumed;

-
ra-BackoffMultiplier: The multiplier for any signalled Backoff Indicator Subheader. If not configured, the value 1 is assumed.

If RRC configures multiple values for ra-PreamblePowerRampingStep-Prioritized, ra-InitialBackoff and ra-BackoffMultiplier, MAC shall select their values based on the increasing order of the access priority of the Random Access procedure, i.e. the first of those values is assigned to the lowest access priority and the last of those values is assigned to the highest access priority. 
Editor's note: the concept of prach-ConfigIndex and power ramping will be defined and confirmed by RAN1.
The following UE variables are used for the Random Access procedure:

-
PREAMBLE_INDEX;
-
PREAMBLE_TRANSMISSION_COUNTER;
-
PREAMBLE_POWER_RAMPING_COUNTER;
-
PREAMBLE_RECEIVED_TARGET_POWER;
-
PREAMBLE_BACKOFF;
-
TEMPORARY_C-RNTI.
The Random Access procedure is initiated as follows:

The MAC entity shall:

1>
flush the Msg3 buffer;

1> set the PREAMBLE_TRANSMISSION_COUNTER to 1;

1>
set the PREAMBLE_POWER_RAMPING_COUNTER to 1;
1>
set the PREAMBLE_BACKOFF to ra-InitialBackoff;

1>
perform the Random Access Resource selection procedure (see subclause 5.1.2).

Editor's note: to have RACH backoff mechanism was agreed in principle during SI phase, but details needs to be further discussed by RAN2.
Editor's note: beamforming aspect may impact to RA procedure across subclause 5.1, but RAN1 inputs would be further required.
Editor's note: Differentiation of backoff parameter and/or power ramping will be supported..
5.1.2 5.1.2
Random Access Resource selection

The MAC entity shall:

1>
if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC, and it is not 0b000000:

2>
set the PREAMBLE_INDEX to the signalled ra-PreambleIndex;

1>
else:

Editor's note: preamble selection for SI request using msg-1 based/ msg-3 based can be discussed further.
2>
if Msg3 has not yet been transmitted:

3>
if Random Access Preambles group B exists; and
3>
if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA:

4>
select the Random Access Preambles group B;
3> else:

4>
select the Random Access Preambles group A.
2> else (i.e. Msg3 is being retransmitted):

3>
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.
2>
select a ra-PreambleIndex within the selected group randomly with equal probability;
2>
set the PREAMBLE_INDEX to the selected ra-PreambleIndex;

Editor's note: the value/range of ra-PreambleIndex should be confirmed by RAN1.
Editor's note: when the RAP group A/B is selected, path loss (in LTE) is not captured since no agreements were made, and RAN2 further discussion is required.
Editor's note: above 0b000000 in selection was removed to correct Editor's mistake.
1>
determine the next available NR-UNIT containing PRACH permitted by the restrictions given by the prach-ConfigIndex;

Editor's note: depending on the RAN1 decision, selection of PRACH resource can be further elaborated.
Editor's note: The term 'NR-UNIT' is used tentatively, and should be replaced later with e.g. subframe/TTI/slot after having RAN1 input.

1> perform the Random Access Preamble transmission procedure (see subclause 5.1.3).

5.1.3 5.1.3
Random Access Preamble transmission

The MAC entity shall, for each preamble:

1>
set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) * ra-PreamblePowerRampingStep;;
Editor's note: still the above equation needs to be confirmed by having RAN1 input.
Editor's note: the text should be clarified further regarding multiple preamble transmission case.
1>
compute the RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted as follows [TBD];
Editor's note: RA-RNTI calculation equation will be placed here.
1>
instruct the physical layer to transmit the preamble using the selected PRACH, corresponding RA-RNTI, PREAMBLE_INDEX and PREAMBLE_RECEIVED_TARGET_POWER.

Editor's note: Details of RA-RNTI calculations are FFS.
Editor's note: Editor thinks the above 'selected PRACH' includes the corresponding cell (e.g. PCell or SCell or PScell).
5.1.4 5.1.4
Random Access Response reception

Once the Random Access Preamble is transmitted, the MAC entity shall:
1>
if 'multiple preamble transmission' has been signalled:
Editor's note: RAN1 has not concluded whether to support multiple Msg1 transmissions so the relevant text can be removed after having RAN1 input. Also how to signal 'multiple preamble transmission' is FFS if supported, and the text can be improved after having RAN1 input.
2>
start the ra-ResponseWindowSizeTimer at the NR-UNIT that contains the end of the first preamble transmission plus [TBD] NR-UNITs;
2>
monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI(s) while ra-ResponseWindowSizeTimer is running;
1>
else:
2>
start the ra-ResponseWindowSizeTimer at the NR-UNIT that contains the end of the preamble transmission plus [TBD] NR-UNITs;
Editor's note: the above if-statement can be combined since the difference is marginal.
Editor's note: The name of ra-ResponseWindowSizeTimer (which was used in LTE) can be changed later.
Editor's note: The value of TBD duration is FFS. It is a fixed duration and should be as low as possible.
Editor's note: The term 'NR-UNIT' is used tentatively, and should be replaced later with e.g. subframe/TTI/slot after having RAN1 input.

2>
monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while ra-ResponseWindowSizeTimer is running;
Editor's note: handling of measurement gap may need to be specified to the above sentence (as in LTE).
1>
if a downlink assignment for this NR-UNIT 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 the product of ra-BackoffMultiplier and the value of the BI field of the Backoff Indicator subheader using Table 7.2-1.

2>
else:
3>
set the PREAMBLE_BACKOFF to ra-InitialBackoff.

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;
Editor's note: above condition can be updated further.
3>
else:
4>
if 'multiple preamble transmission' has been signalled:
5>
stop transmitting remaining preambles, if any; 
Editor's note: RAN1 has not concluded whether to support multiple Msg1 transmissions so the relevant text can be removed after having RAN1 input. Also how to signal 'multiple preamble transmission' is FFS if supported, and the text can be improved after having RAN1 input.
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 preambleInitialReceivedTargetPower and the amount of power ramping applied to the latest preamble transmission to lower layers (i.e., (PREAMBLE_RAMPING_COUNTER – 1) * ra-PreamblePowerRampingStep);
Editor's note: The yellow-highlighted part (and also Timing Advance Command) needs to confirm by RAN1 and RAN2.
5>
process the received UL grant value and indicate it to the lower layers;

4>
if ra-PreambleIndex was explicitly signalled, and it was not 0b000000 (i.e., not selected by the MAC entity):

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-ResponseWindowSizeTimer expires, and;
1>
if the Random Access Response has not been received:
2>
consider the Random Access Response reception not successful;
2>
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

Editor's note: Need to have input from RAN1 on power ramping suspension (in LTE), and can be added later.
2>
if the notification of UL TX beam change has not been received from lower layers:
3>
increment PREAMBLE_POWER_RAMPING_COUNTER by 1;
Editor's note: RAN2 should also get confirmation from RAN1on the notification of UL TX beam change. The name of the notification can also be discussed.
2>
if PREAMBLE_TRANSMISSION_COUNTER = ra-PreambleTx-Max + 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:

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;

Editor's note: again, the backoff details can be discussed later.
2>
perform the Random Access Resource selection procedure (see subclause 5.1.2).
The MAC entity may stop ra-responseWindowSizeTimer (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.
5.1.5 5.1.5
Contention Resolution

Contention Resolution is based on either C-RNTI on PDCCH of the SpCell or UE Contention Resolution Identity on DL-SCH.

Editor's note: Contention Resolution details also need to be confirmed by RAN2.
Once Msg3 is transmitted, the MAC entity shall:

1>
start ra-ContentionResolutionTimer and restart ra-ContentionResolutionTimer at each HARQ retransmission;

1>
monitor the PDCCH while ra-ContentionResolutionTimer is running;

Editor's note: handling of measurement gap may need to be specified to the above sentence (as in LTE).
1>
if notification of a reception of a PDCCH transmission is received from lower layers:

2>
if the C-RNTI MAC CE was included in Msg3:

3>
if the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; or 

3>
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI:

4>
consider this Contention Resolution successful;

4>
stop ra-ContentionResolutionTimer;

4>
discard the TEMPORARY_C-RNTI;

4>
consider this Random Access procedure successfully completed.

2>
else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its TEMPORARY_C-RNTI:

3>
if the MAC PDU is successfully decoded:

4>
stop ra-ContentionResolutionTimer;

4>
if the MAC PDU contains a UE Contention Resolution Identity MAC CE; and

4>
if the UE Contention Resolution Identity in the MAC CE matches the CCCH SDU transmitted in Msg3:

5>
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;

5>
set the C-RNTI to the value of the TEMPORARY_C-RNTI;

5>
discard the TEMPORARY_C-RNTI;

5>
consider this Random Access procedure successfully completed.

4>
else

5>
discard the TEMPORARY_C-RNTI;

5>
consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.

1>
if ra-ContentionResolutionTimer expires:

2>
discard the TEMPORARY_C-RNTI;

2>
consider the Contention Resolution not successful.

1>
if the Contention Resolution is considered not successful:

2>
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;

Editor's note: Need to have input from RAN1 on power ramping suspension (in LTE), and can be added later.
2>
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

2>
if the notification of UL TX beam change has not been received from lower layers:
3>
increment PREAMBLE_POWER_RAMPING_COUNTER by 1;
Editor's note: RAN2 should also get confirmation from RAN1on the notification of UL TX beam change. The name of the notification can also be discussed.
2>
if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

3>
indicate a Random Access problem to upper layers.

2>
select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;
2>
delay the subsequent Random Access Preamble transmission by the backoff time;

2>
perform the Random Access Resource selection procedure (see subclause 5.1.2).
5.1.6 5.1.6
Completion of the Random Access procedure
Upon completion of the Random Access procedure, the MAC entity shall:

1>
discard explicitly signalled ra-PreambleIndex, if any;

1>
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer.

The following is the text proposals for TS38.331:

5.1.6.1 –
RACH-ConfigCommon
The IE RACH-ConfigCommon is used to specify the generic random access parameters.

RACH-ConfigCommon information element

-- ASN1START

RACH-ConfigCommon ::=

SEQUENCE {


preambleInfo





SEQUENCE {



numberOfRA-Preambles



ENUMERATED {













n4, n8, n12, n16, n20, n24, n28,













n32, n36, n40, n44, n48, n52, n56,













n60, n64},



preamblesGroupAConfig



SEQUENCE {




sizeOfRA-PreamblesGroupA


ENUMERATED {














n4, n8, n12, n16, n20, n24, n28,














n32, n36, n40, n44, n48, n52, n56,














n60},




messageSizeGroupA





ENUMERATED {b56, b144, b208, b256},




messagePowerOffsetGroupB


ENUMERATED {














minusinfinity, dB0, dB5, dB8, dB10, dB12,














dB15, dB18},




...



}


OPTIONAL












-- Need OP


},

powerRampingParameters



PowerRampingParameters,

prioritizedParametersList 


SEQUENCE ( SIZE (1..maxAccessPriorities)) OF












PrioritizedParameters
OPTIONAL, –- Need OR

ra-SupervisionInfo




SEQUENCE {



preambleTransMax




PreambleTransMax,



ra-ResponseWindowSize



ENUMERATED {













sf2, sf3, sf4, sf5, sf6, sf7,













sf8, sf10},



mac-ContentionResolutionTimer

ENUMERATED {













sf8, sf16, sf24, sf32, sf40, sf48,













sf56, sf64}


},


maxHARQ-Msg3Tx





INTEGER (1..8),


...,


[[
preambleTransMax-CE-r13


PreambleTransMax




OPTIONAL,
-- Need OR


rach-CE-LevelInfoList-r13

RACH-CE-LevelInfoList-r13


OPTIONAL
-- Need OR


]]
}

RACH-ConfigCommon-v1250 ::=

SEQUENCE {


txFailParams-r12 



SEQUENCE {



connEstFailCount-r12




ENUMERATED {n1, n2, n3, n4},



connEstFailOffsetValidity-r12


ENUMERATED {s30, s60, s120, s240, 















s300, s420, s600, s900},



connEstFailOffset-r12




INTEGER (0..15)

OPTIONAL
-- Need OP


}

}

RACH-ConfigCommonSCell-r11 ::=

SEQUENCE {


powerRampingParameters-r11



PowerRampingParameters,


ra-SupervisionInfo-r11




SEQUENCE {



preambleTransMax-r11




PreambleTransMax


},


...

}
RACH-CE-LevelInfoList-r13 ::=
SEQUENCE (SIZE (1..maxCE-Level-r13)) OF RACH-CE-LevelInfo-r13
RACH-CE-LevelInfo-r13 ::=

SEQUENCE {


preambleMappingInfo-r13



SEQUENCE {



firstPreamble-r13




INTEGER(0..63),



lastPreamble-r13




INTEGER(0..63)


},


ra-ResponseWindowSize-r13


ENUMERATED {sf20, sf50, sf80, sf120, sf180,













sf240, sf320, sf400},

mac-ContentionResolutionTimer-r13
ENUMERATED {sf80, sf100, sf120,













sf160, sf200, sf240, sf480, sf960},


rar-HoppingConfig-r13



ENUMERATED {on,off},


...

}
PrioritizedParameters ::=



SEQUENCE {


preamblePowerRampingStep-Prioritized

ENUMERATED {dB0, dB2,dB4, dB6},

initialBackoffIndicator




INTEGER (0..15),


backoffMultiplier





INTEGER (0..10)

}
PowerRampingParameters ::=


SEQUENCE {


powerRampingStep




ENUMERATED {dB0, dB2,dB4, dB6},


preambleInitialReceivedTargetPower
ENUMERATED {












dBm-120, dBm-118, dBm-116, dBm-114, dBm-112,












dBm-110, dBm-108, dBm-106, dBm-104, dBm-102,












dBm-100, dBm-98, dBm-96, dBm-94,












dBm-92, dBm-90}

}

PreambleTransMax ::=



ENUMERATED {












n3, n4, n5, n6, n7,
n8, n10, n20, n50,












n100, n200}

-- ASN1STOP

6.4
RRC multiplicity and type constraint values

–
Multiplicity and type constraint definitions

-- ASN1START

maxACDC-Cat-r13



INTEGER ::=
16
-- Maximum number of ACDC categories (per PLMN)
maxAccessPriorities


INTEGER ::=
2
-- Maximum number of RACH access priorities
maxAvailNarrowBands-r13

INTEGER ::=
16
-- Maximum number of narrowbands

maxBandComb-r10



INTEGER ::=
128
-- Maximum number of band combinations.

