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1 Introduction
At RAN#86 meeting, a new WI “Solutions for NR to support non-terrestrial networks (NTN)” [1] was agreed and has been updated in RAN#88-e[6].Following objectives were specified for user plane procedures enhancements in MAC layer:
· Random access:
· Definition of an offset for the start of the ra-ResponseWindow for NTN.
· Introduction of an offset for the start of the ra-ContentionResolutionTimer to resolve Random access contention
· Solutions for resolving preamble ambiguity and extension of RAR window.
· Adaptation for Msg-3 scheduling
· Only for the case with pre-compensation of timing and frequency offset at UE side)
· Enhancement on UL scheduling to reduce scheduling latency.
· DRX: 
· If HARQ feedback is enabled, introduction of offset for drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL.
· If HARQ is turned off per HARQ process, adaptions in HARQ procedure
· Scheduling Request: Extension of the value range of sr-ProhibitTimer 
This paper identifies the affected paragraphs of the TS by the enhancements in MAC layer for NTN.
2 Discussion
2.1 Random Access
2.1.1 Enhancement to Preamble Detection
During Study Item phase, it was observed that in NTN large differential delays could be experienced by two UEs within the same cell. In order to estimate the accurate timing advance, the network needs to know which RO the preamble is related to. If the RO periodicity is not long enough, the preamble receiving windows of two consecutive ROs may overlap, making it difficult for the network to link the received preamble to the corresponding RO. It was analysed that only a limited set of the currently specified PRACH configurations (Table 6.3.3.2-2 to Table 6.3.3.2-4 in TS 38.211) can meet the requirement.
RAN2 captured [2] two possible solutions to resolve preamble ambiguity, namely proper PRACH configuration in time domain and preamble division. However, RAN2 states that it is up to RAN1 to discuss and decide the applicable PRACH format in NTN. 
Proposal 1: 	Send a LS to RAN1 with a request to discuss and decide the applicable PRACH format in NTN because of a possible preamble ambiguity with current formats due to large differential delay in NTN. 

2.1.2 Enhancement to Random Access Response Window
After transmitting the Random Access Preamble, the UE monitors the PDCCH for the Random Access Response (RAR) message during the time the ra-ResponseWindow is active. In terrestrial communications, the RAR is expected to be received by the UE within a few milliseconds after the transmission of the corresponding preamble. Due to the large propagation delay in NTN in comparison to terrestrial networks, the behaviour of ra-ResponseWindow should be modified to support NTN. 
Following possible solution is captured in [2]:
“Introduce an offset for the start of the ra-ResponseWindow for NTN. The offset shall be configurable to accommodate different scenarios.
Consider whether an extension is necessary.”
From our perspective the offset should be related to the UE specific RTD. For this WI “UEs with GNSS capabilities are assumed”[6], this means the UE has knowledge about its position. We assume that the UE receives further knowledge about the satellite position (e.g. via satellite ephemeris data or PV(T) values) and can pre-calculate the UE specific RTD. 
Therefore, there is no need of an extension of the ra-ResponseWindow. 
Proposal 2: 	UE with GNSS capability will estimate the RTD.
Proposal 3: 		There is no need of to extend the ra-ResponseWindow. Introduce an offset for the start of the ra-ResponseWindow for NTN. The offset shall be the pre-calculated UE specific RTD.
The 2-step RACH procedure, introduced in Release 16, is similar. Therefore, the same modifications for NTN shall be applied.
Proposal 4: 		Introduce an offset for the start of the msgB-ResponseWindow for NTN. The offset shall be the pre-calculated UE specific RTD. 
The affected paragraphs in the specifications to capture the introduction of an offset for the start of the ra-ResponseWindow or msgB-ResponseWindow are:
· Subsection “5.1.4 Random Access Response reception” and “5.1.4a MSGB reception and contention resolution for 2-step RA type” in TS 38.321 
· “RACH-ConfigGeneric” and “RACH-ConfigGenericTwoStepRA” in subsection “6.3.2 Radio resource control information elements” in TS 38.331
· Subsections “8.2 Random access response - Type-1 random access procedure” and “8.2A Random access response - Type-2 random access procedure” in TS 38.213
The corresponding paragraphs can be found in Appendix A, B and C, respectively.
Proposal 5: 	The modification of the behaviour of ra-ResponseWindow or msgB-ResponseWindow to support NTN shall be captured in following specification sections:
· subsection 5.1.4 and 5.1.4a of TS 38.321 
· paragraph “RACH-ConfigGeneric” and “RACH-ConfigGenericTwoStepRA” in subsection 6.3.2 of TS 38.331
· subsections 8.2 and 8.2A of TS 38.213.

The question remains, how the UE receives the information about the satellite position and the feeder link delay (broadcast or unicast) and how detailed it is or how often it is updated especially in case of moving satellites. The impact on specifications about getting the knowledge should be discussed separately.
Proposal 6: 	Discuss how the UE obtains knowledge about the satellite position and feeder link delay in NTN and how this affects specifications.
In the following we assume that each UE has knowledge about its specific RTD.

2.1.3 Enhancement to Contention Resolution Timer
When the UE sends an RRC Connection Request (Msg3), it will monitor for Msg4 in order to resolve a possible random-access contention. According to current specifications the ra-ContentionResolutionTimer starts after Msg3 transmission. As the RTD in NTN is large in comparison to terrestrial networks, the UE could save power, if the behaviour of ra-ContentionResolutionTimer is modified.
Following possible solution is captured in [2]:
	“Introduce an offset for the start of the ra-ContentionResolutionTimer for NTN.”
In NTN we consider various scenarios with quite different RTD. In order to limit the number of necessary configuration values, we propose to set the UE specific RTD as the offset for the start of the ra-ContentionResolutionTimer. At this stage, the RTD estimated by the UE and further adjusted by the gNB is reliable enough to add this estimation for the start of the ra-ContentionResolutionTimer as the UE has performed TA adjustment and RTD estimation at Msg1, the gNB has further estimated the delay between the UE and gNB and has sent TA Command to re-adjust the TA and the UE applies further UL timing adjustment sending Msg3.
Proposal 7: 	In case of NTN an offset of size of UE specific RTD is introduced for the start of the ra-ContentionResolutionTimer.
The affected paragraphs in the specifications are:
· Subsection “5.1.5 Contention Resolution” in TS 38.321 
The corresponding paragraph can be found in Appendix A.
Proposal 8: 	The enhancement of the behaviour of ra-ContentionResolutionTimer shall be captured in subsection 5.1.5 of TS 38.321. 

2.1.4 Enhancement to Timing Advance
Timing Advance (TA) is used to adjust the UL frame timing relative to the DL frame timing. The DL and UL timing is aligned at gNB with TA. The timing advance is twice the propagation delay. There are two possibilities for gNB to provide TA to UE:
· Initial timing advance during random access procedure
· Timing advance refinement in RRC_CONNECTED
It has to be taken into consideration that for NTN the maximum round trip delay is much larger than the maximum timing advance compensated during initial access and/or via Timing Advance Command with current specification. During Study Item phase separate possible solutions have been discussed for UEs with and without location information.
The affected paragraphs in the specifications are:
· Subsection “4.3.1 Frames and subframes” in TS 38.211
· Subsection “4.2 Transmission timing adjustments” in TS 38.213 and
· Subsections “5.2 Maintenance of Uplink Time Alignment”, “6.1.3.4 Timing Advance Command MAC CE” and “6.2.3 MAC payload for Random Access Response” in TS 38.321
· paragraphs “ServingCellConfigCommon” and “ServingCellConfigCommonSIB” in subsection “6.3.2  Radio resource control information elements” of TS 38.331.
Proposal 9: 	The enhancement to timing advance to support NTN shall be captured in following specification sections:
· subsection 4.3.1 of TS 38.211
· subsection 4.2 of TS 38.213
· subsections 5.2, 6.1.3.4 and 6.2.3 of TS 38.321 and
· paragraphs “ServingCellConfigCommon” and “ServingCellConfigCommonSIB” in subsection 6.3.2 of TS 38.331.

2.2 Discontinuous Reception (DRX)
During Study Item phase, the RRC parameters used to configure DRX has been analysed regarding necessary enhancements for NTN. The need of modification of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL to support NTN has been identified for the case HARQ feedback is enabled. Following possible solution is captured in [2]:
“If HARQ feedback is enabled by NTN, an offset is added for drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL to support NTN.”
In NTN we consider various scenarios with quite different RTD. In order to limit the number of necessary configuration values, we propose to set the UE specific RTD, as the offset which shall be added for drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL to support NTN. 
Proposal 7: 	In case of NTN an offset of size of UE specific RTD is added for drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL.
The affected paragraphs in the specifications are:
· Subsection “5.7	Discontinuous Reception (DRX)” in TS 38.321 
· “DRX-Config” in subsection “6.3.2 Radio resource control information elements” in TS 38.331
The corresponding paragraphs can be found in Appendix A and Appendix B, respectively.
Proposal 10: 	The enhancements of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL for NTN shall be captured in subsection 5.7 of TS 38.321 and paragraph “DRX-Config” in subsection 6.3.2 of TS 38.331. 

It has been identified during the Study Item phase that there is a possibility to reduce energy consumption, if HARQ feedback is disabled or enabled for only a certain number of HARQ process IDs. For this purpose, it needs to be guaranteed that neither drx-HARQ-RTT-TimerDL nor drx-HARQ-RTT-TimerUL will start, if HARQ feedback is disabled for the corresponding HARQ process.
Therefore, we propose to enhance the following paragraph of subsection 5.7 of TS 38.321 as follows.
When DRX is configured, the MAC entity shall:
1>	if a MAC PDU is received in a configured downlink assignment:
2>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process with HARQ feedback enabled in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
2>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
1>	if a MAC PDU is transmitted in a configured uplink grant:
2>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process with HARQ retransmisson enabled in the first symbol after the end of the first repetition of the corresponding PUSCH transmission;
2>	stop the drx-RetransmissionTimerUL for the corresponding HARQ process.













Proposal 11: 	Agree on above stated text proposal for TS 38.321. 

During the Study Item phase, further processes have been identified to decrease UE battery consumption because of the long RTD in NTN e.g. start of the UE active time after sending a scheduling request or replying to RAT in Contention-Free Random Access. As these aspects are not explicitly mentioned in the WID, we propose to down prioritize them and come back if time is left at the end of the WI.
Proposal 12: 	Down prioritize additional enhancements to save UE battery power.

2.3 Scheduling Request
A UE can use a Scheduling Request (SR) to request UL-SCH resources from the gNB. During the prohibit timer (sr-ProhibitTimer) is active, no further SR is initiated. This time should cover the RTD. In current RRC specification [3] the maximum configurable value is 128ms. For GEO systems the RTD is larger. During the Study Item phase, the following possible solution has been identified [2]: 
“The value range of sr-ProhibitTimer should be extended to support NTN.”
In NTN we consider various scenarios with quite different RTD. In order to limit the number of necessary configuration values, we propose to configure the sr-ProhibitTimer in case of NTN such that the UE specific RTD or a multiple of it is added to the already existing set of configurable values for sr-ProhibitTimer.
Proposal 13: 	In case of NTN, sr-ProhibitTimer is configured by adding the UE specific RTD or a multiple of it to one of the values of the already existing set of configurable values.
The affected paragraphs in the specifications are:
· Subsection “5.4.4 Scheduling Request” in TS 38.321 
· “SchedulingRequestConfig” in subsection “6.3.2 Radio resource control information elements” in TS 38.331
The corresponding paragraphs can be found in Appendix A and Appendix B, respectively.
Proposal 14: 	The enhancement of sr-ProhibitTimer for NTN shall be captured in subsection 5.4.4 of TS 38.321 and paragraph “SchedulingRequestConfig” in subsection 6.3.2 of TS 38.331.
2.4 Uplink Scheduling 
During the Study Item phase, it was identified that the current procedures to get UL resources assigned could become prohibitively large in NTN due to the large propagation delay. Therefore, following possible solutions have been proposed:
· SR-BSR procedure 
· Sending large grant in response to SR
· Configured grant
· BSR-indication in SR
· BSR over 2-step random access
The feasibility of the solution needs to be discussed in detail. However, corresponding enhancements may affect following paragraphs in the specifications:
· Subsection “5.4.4 Scheduling Request”, “5.4.5 Buffer Status Reporting” and “6.1.3.1 Buffer Status Report MAC CEs” in TS 38.321
· Paragraphs “BSR-Config” and “SchedulingRequestConfig” in subsection ”6.3.2 Radio resource control information elements” in TS 38.331
Proposal 15: 	Study the enhancement of UL Scheduling for NTN and if agreeable specify such enhancements in TS 38.321 and TS 38.331.

3 Conclusion and Proposals
In this document, we discussed the enhancements in MAC layer for NTN and identified the affected paragraphs in the TS. The following proposals are made: 
Proposal 1: 	Send a LS to RAN1 with a request to discuss and decide the applicable PRACH format in NTN because of a possible preamble ambiguity with current formats due to large differential delay in NTN. 
Proposal 2: 	UE with GNSS capability will estimate the RTD.
Proposal 3: 	There is no need of to extend the ra-ResponseWindow. Introduce an offset for the start of the ra-ResponseWindow for NTN. The offset shall be the pre-calculated UE specific RTD.
Proposal 4: 	The modification of the behaviour of ra-ResponseWindow and msgB-ResponseWindow to support NTN shall be captured in following specification sections:
· subsection 5.1.4 and 5.1.4a of TS 38.321 
· paragraph “RACH-ConfigGeneric” and “RACH-ConfigGenericTwoStepRA” in subsection 6.3.2 of TS 38.331
· subsections 8.2 and 8.2A of TS 38.213.
Proposal 5: 	Discuss how the UE obtains knowledge about the satellite position and feeder link delay in NTN and how this affects specifications.
Proposal 6: 	In case of NTN an offset of size of UE specific RTD is introduced for the start of the ra-ContentionResolutionTimer.
Proposal 7: 	The enhancement of the behaviour of ra-ContentionResolutionTimer shall be captured in subsection 5.1.5 of TS 38.321.
Proposal 8: 	The enhancement to timing advance to support NTN shall be captured in following specification sections:
· subsection 4.3.1 of TS 38.211
· subsection 4.2 of TS 38.213 
· subsections 5.2, 6.1.3.4 and 6.2.3 of TS 38.321 and
· paragraphs “ServingCellConfigCommon” and “ServingCellConfigCommonSIB” in subsection 6.3.2 of TS 38.331.
Proposal 9: 	In case of NTN an offset of size of UE specific RTD is added for drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL.
Proposal 10: 	The enhancements of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL for NTN shall be captured in subsection 5.7 of TS 38.321 and paragraph “DRX-Config” in subsection 6.3.2 of TS 38.331. 
Proposal 11: 	Agree on above stated text proposal for TS 38.321. 
Proposal 12: 	Down prioritize additional enhancements to save UE battery power.
Proposal 13: 	In case of NTN sr-ProhibitTimer is configured by adding the RTD or a multiple of it to one of the values of the already existing set of configurable values.
Proposal 14: 	The enhancement of sr-ProhibitTimer for NTN shall be captured in subsection 5.4.4 of TS 38.321 and paragraph “SchedulingRequestConfig” in subsection 6.3.2 of TS 38.331.
Proposal 15: 	Study the enhancement of UL Scheduling for NTN and if agreeable specify such enhancements in TS 38.321 and TS 38.331.

4 References
[1] [bookmark: _Ref30408455]RP-193234, “Solutions for NR to support non-terrestrial networks (NTN)”, Sitges, Spain, 3GPP TSG RAN meeting #86, Thales
[2] [bookmark: _Ref30408694][bookmark: _Ref30408726]3GPP TR 38.821 V16.0.0, “Solutions for NR to support non-terrestrial networks (NTN) (Release 16)”
[3] [bookmark: _Ref30417773]3GPP TS 38.331 V16.1.0, “NR; Radio Resource Control (RRC) protocol specification (Release 16)”
[4] [bookmark: _Ref481513005][bookmark: _Ref523215654][bookmark: _Ref14768342][bookmark: _Ref20499381][bookmark: _Ref510528593][bookmark: _Ref477789992][bookmark: _Ref484449735][bookmark: _Ref30417756]3GPP TS 38.321 V15.8.0, “NR; Medium Access Control (MAC) protocol specification (Release 15)”
[5] [bookmark: _Ref30694948]3GPP TR 38.213 V16.0.0, “NR; Physical layer procedures for control (Release 16)”
[6] [bookmark: _Ref46240492]RP-201256, “Solutions for NR to support non-terrestrial networks (NTN)”, e-meeting, 3GPP TSG RAN meeting #88-e, Thales



Appendix A
Affected paragraphs of TS 38.321 [4]
Start of Change
[bookmark: _Toc29239823]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 for a PDCCH transmission on the search space indicated by recoverySearchSpaceId of the SpCell 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.

Next Change
[bookmark: _Toc37296182][bookmark: _Toc46490308]5.1.4a	MSGB reception and contention resolution for 2-step RA type
Once the MSGA preamble is transmitted, regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1>	start the msgB-ResponseWindow at the PDCCH occasion as specified in TS 38.213 [6], clause 8.2A;
1>	monitor the PDCCH of the SpCell for a Random Access Response identified by MSGB-RNTI while the msgB-ResponseWindow is running;
1>	if C-RNTI MAC CE was included in the MSGA:
2>	monitor the PDCCH of the SpCell for Random Access Response identified by the C-RNTI while the msgB-ResponseWindow is running.

Next Change
[bookmark: _Toc29239824]5.1.5	Contention Resolution
Once Msg3 is transmitted, the MAC entity shall:
1>	start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission;
1>	monitor the PDCCH while the ra-ContentionResolutionTimer is running regardless of the possible occurrence of a measurement gap;

Next Change
[bookmark: _Toc29239844]5.4.4	Scheduling Request
The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.
The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel, at most one PUCCH resource for SR is configured per BWP.
Each SR configuration corresponds to one or more logical channels. Each logical channel may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the logical channel that triggered the BSR (clause 5.4.5) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR.
RRC configures the following parameters for the scheduling request procedure:
-	sr-ProhibitTimer (per SR configuration);
-	sr-TransMax (per SR configuration).

Next Change
[bookmark: _Toc29239849]5.7	Discontinuous Reception (DRX)
The MAC entity may be configured by RRC with a DRX functionality that controls the UE's PDCCH monitoring activity for the MAC entity's C-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, and TPC-SRS-RNTI. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other clauses of this specification. When in RRC_CONNECTED, if DRX is configured, for all the activated Serving Cells, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this clause; otherwise the MAC entity shall monitor the PDCCH as specified in TS 38.213 [6].
RRC controls DRX operation by configuring the following parameters:
>>>> Skip
-	drx-HARQ-RTT-TimerDL (per DL HARQ process except for the broadcast process): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;
-	drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.
[bookmark: _Toc5722517]
End of Change
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Appendix B
Affected paragraphs of TS 38.331 [3]
Start of Change
[bookmark: _Toc29321325][bookmark: _Toc20425929]6.3.2	Radio resource control information elements
>>>> Skip
[bookmark: _Toc29321383][bookmark: _Toc20425987]–	DRX-Config
The IE DRX-Config is used to configure DRX related parameters.
DRX-Config information element
-- ASN1START
-- TAG-DRX-CONFIG-START

DRX-Config ::=                      SEQUENCE {
    drx-onDurationTimer                 CHOICE {
                                            subMilliSeconds INTEGER (1..31),
                                            milliSeconds    ENUMERATED {
                                                ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60,
                                                ms80, ms100, ms200, ms300, ms400, ms500, ms600, ms800, ms1000, ms1200,
                                                ms1600, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 }
                                            },
    drx-InactivityTimer                 ENUMERATED {
                                            ms0, ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60, ms80,
                                            ms100, ms200, ms300, ms500, ms750, ms1280, ms1920, ms2560, spare9, spare8,
                                            spare7, spare6, spare5, spare4, spare3, spare2, spare1},
    drx-HARQ-RTT-TimerDL                INTEGER (0..56),
    drx-HARQ-RTT-TimerUL                INTEGER (0..56),
    drx-RetransmissionTimerDL           ENUMERATED {
                                            sl0, sl1, sl2, sl4, sl6, sl8, sl16, sl24, sl33, sl40, sl64, sl80, sl96, sl112, sl128,
                                            sl160, sl320, spare15, spare14, spare13, spare12, spare11, spare10, spare9,
                                            spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1},
    drx-RetransmissionTimerUL           ENUMERATED {
                                            sl0, sl1, sl2, sl4, sl6, sl8, sl16, sl24, sl33, sl40, sl64, sl80, sl96, sl112, sl128,
                                            sl160, sl320, spare15, spare14, spare13, spare12, spare11, spare10, spare9,
                                            spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 },
    drx-LongCycleStartOffset            CHOICE {
        ms10                                INTEGER(0..9),
        ms20                                INTEGER(0..19),
        ms32                                INTEGER(0..31),
        ms40                                INTEGER(0..39),
        ms60                                INTEGER(0..59),
        ms64                                INTEGER(0..63),
        ms70                                INTEGER(0..69),
        ms80                                INTEGER(0..79),
        ms128                               INTEGER(0..127),
        ms160                               INTEGER(0..159),
        ms256                               INTEGER(0..255),
        ms320                               INTEGER(0..319),
        ms512                               INTEGER(0..511),
        ms640                               INTEGER(0..639),
        ms1024                              INTEGER(0..1023),
        ms1280                              INTEGER(0..1279),
        ms2048                              INTEGER(0..2047),
        ms2560                              INTEGER(0..2559),
        ms5120                              INTEGER(0..5119),
        ms10240                             INTEGER(0..10239)
    },

    shortDRX                            SEQUENCE {
        drx-ShortCycle                      ENUMERATED  {
                                                ms2, ms3, ms4, ms5, ms6, ms7, ms8, ms10, ms14, ms16, ms20, ms30, ms32,
                                                ms35, ms40, ms64, ms80, ms128, ms160, ms256, ms320, ms512, ms640, spare9,
                                                spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 },
        drx-ShortCycleTimer                 INTEGER (1..16)
    }                                                                                                           OPTIONAL,   -- Need R
    drx-SlotOffset                      INTEGER (0..31)
}

-- TAG-DRX-CONFIG-STOP
-- ASN1STOP

	DRX-Config field descriptions

	drx-HARQ-RTT-TimerDL
Value in number of symbols of the BWP where the transport block was received.

	drx-HARQ-RTT-TimerUL
Value in number of symbols of the BWP where the transport block was transmitted.

	drx-InactivityTimer
Value in multiple integers of 1 ms. ms0 corresponds to 0, ms1 corresponds to 1 ms, ms2 corresponds to 2 ms, and so on.

	drx-LongCycleStartOffset
drx-LongCycle in ms and drx-StartOffset in multiples of 1 ms. If drx-ShortCycle is configured, the value of drx-LongCycle shall be a multiple of the drx-ShortCycle value.

	drx-onDurationTimer
Value in multiples of 1/32 ms (subMilliSeconds) or in ms (milliSecond). For the latter, value ms1 corresponds to 1 ms, value ms2 corresponds to 2 ms, and so on.

	drx-RetransmissionTimerDL
Value in number of slot lengths of the BWP where the transport block was received. value sl0 corresponds to 0 slots, sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, and so on.

	drx-RetransmissionTimerUL
Value in number of slot lengths of the BWP where the transport block was transmitted. sl0 corresponds to 0 slots, sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, and so on.

	drx-ShortCycleTimer
Value in multiples of drx-ShortCycle. A value of 1 corresponds to drx-ShortCycle, a value of 2 corresponds to 2 * drx-ShortCycle and so on.

	drx-ShortCycle
Value in ms. ms1 corresponds to 1 ms, ms2 corresponds to 2 ms, and so on.

	drx-SlotOffset
Value in 1/32 ms. Value 0 corresponds to 0 ms, value 1 corresponds to 1/32 ms, value 2 corresponds to 2/32 ms, and so on.




Next Change
[bookmark: _Toc29321463][bookmark: _Toc20426067]–	RACH-ConfigGeneric
The IE RACH-ConfigGeneric is used to specify the random-access parameters both for regular random access as well as for beam failure recovery.
RACH-ConfigGeneric information element
-- ASN1START
-- TAG-RACH-CONFIGGENERIC-START

RACH-ConfigGeneric ::=              SEQUENCE {
    prach-ConfigurationIndex            INTEGER (0..255),
    msg1-FDM                            ENUMERATED {one, two, four, eight},
    msg1-FrequencyStart                 INTEGER (0..maxNrofPhysicalResourceBlocks-1),
    zeroCorrelationZoneConfig           INTEGER(0..15),
    preambleReceivedTargetPower         INTEGER (-202..-60),
    preambleTransMax                    ENUMERATED {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},
    powerRampingStep                    ENUMERATED {dB0, dB2, dB4, dB6},
    ra-ResponseWindow                   ENUMERATED {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80},
    ...,
    [[
    prach-ConfigurationPeriodScaling-IAB-r16    ENUMERATED {scf1,scf2,scf4,scf8,scf16,scf32,scf64}                    OPTIONAL,   -- Need R
    prach-ConfigurationFrameOffset-IAB-r16      INTEGER (0..63)                                                       OPTIONAL,   -- Need R
    prach-ConfigurationSOffset-IAB-r16          INTEGER (0..39)                                                       OPTIONAL,   -- Need R
    ra-ResponseWindow-v1610                     ENUMERATED { sl60, sl160}                                             OPTIONAL, -- Need R
    prach-ConfigurationIndex-v1610              INTEGER (256..262)                                                    OPTIONAL  -- Need R
    ]]
}

-- TAG-RACH-CONFIGGENERIC-STOP
-- ASN1STOP

	RACH-ConfigGeneric field descriptions

	msg1-FDM
The number of PRACH transmission occasions FDMed in one time instance. (see TS 38.211 [16], clause 6.3.3.2).

	msg1-FrequencyStart
Offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0. The value is configured so that the corresponding RACH resource is entirely within the bandwidth of the UL BWP. (see TS 38.211 [16], clause 6.3.3.2).

	powerRampingStep
Power ramping steps for PRACH (see TS 38.321 [3],5.1.3).

	prach-ConfigurationFrameOffset-IAB
Scaling factor for ROs defined in the baseline configuration indicated by prach-ConfigurationIndex and is used only by the IAB-MT. (see TS 38.211 [16], clause 6.3.3.2).

	prach-ConfigurationIndex
PRACH configuration index. For prach-ConfigurationIndex configured under beamFailureRecovery-Config, the prach-ConfigurationIndex can only correspond to the short preamble format, (see TS 38.211 [16], clause 6.3.3.2). If the field prach-ConfigurationIndex-v1610 is present, the UE shall ignore the value provided in prach-ConfigurationIndex (without suffix).

	prach-ConfigurationPeriodScaling-IAB
Scaling factor to extend the periodicity of the baseline configuration indicated by prach-ConfigurationIndex and is used only by the IAB-MT. Value scf1 correponds to scaling factor of 1 and so on. (see TS 38.211 [16], clause 6.3.3.2).

	prach-ConfigurationSOffset-IAB
Subframe/Slot offset for ROs defined in the baseline configuration indicated by prach-ConfigurationIndex and is used only by the IAB-MT. (see TS 38.211 [16], clause 6.3.3.2).

	preambleReceivedTargetPower
The target power level at the network receiver side (see TS 38.213 [13], clause 7.4, TS 38.321 [3], clauses 5.1.2, 5.1.3). Only multiples of 2 dBm may be chosen (e.g. -202, -200, -198, ...). 

	preambleTransMax
Max number of RA preamble transmission performed before declaring a failure (see TS 38.321 [3], clauses 5.1.4, 5.1.5).

	ra-ResponseWindow
Msg2 (RAR) window length in number of slots. The network configures a value lower than or equal to 10 ms when Msg2 is transmitted in licensed spectrum and 40 ms when Msg2 is transmitted with shared spectrum channel access (see TS 38.321 [3], clause 5.1.4). UE ignores the field if included in SCellConfig. If ra-ResponseWindow-v1610 is signalled, UE shall ignore the ra-ResponseWindow (without suffix). For operation with shared spectrum channel access and when ra-ResponseWindow value is more than 10 ms, the network always includes the two LSB bits of the SFN corresponding to the PRACH occasion where the preamble is received in the DCI scheduling Msg2 (see TS 38.213 [13]).

	zeroCorrelationZoneConfig
N-CS configuration, see Table 6.3.3.1-5 in TS 38.211 [16].



[bookmark: _Toc46439713][bookmark: _Toc46444550][bookmark: _Toc46487311]–	RACH-ConfigGenericTwoStepRA
The IE RACH-ConfigGenericTwoStepRA is used to specify the 2-step random access type parameters.
RACH-ConfigGenericTwoStepRA information element
-- ASN1START
-- TAG-RACH-CONFIGGENERICTWOSTEPRA-START

RACH-ConfigGenericTwoStepRA-r16 ::=     SEQUENCE {
    msgA-PRACH-ConfigurationIndex-r16       INTEGER (0..262)                                                OPTIONAL, -- Cond 2StepOnly
    msgA-RO-FDM-r16                         ENUMERATED {one, two, four, eight}                              OPTIONAL, -- Cond 2StepOnly
    msgA-RO-FrequencyStart-r16              INTEGER (0..maxNrofPhysicalResourceBlocks-1)                    OPTIONAL, -- Cond 2StepOnly
    msgA-ZeroCorrelationZoneConfig-r16      INTEGER (0..15)                                                 OPTIONAL, -- Cond 2StepOnly
    msgA-PreamblePowerRampingStep-r16       ENUMERATED {dB0, dB2, dB4, dB6}                                 OPTIONAL, -- Cond 2StepOnlyNoCFRA
    msgA-PreambleReceivedTargetPower-r16    INTEGER (-202..-60)                                             OPTIONAL, -- Cond 2StepOnlyNoCFRA
    msgB-ResponseWindow-r16                 ENUMERATED {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80, sl160, sl320}                                                                         
                                                                                                            OPTIONAL, -- Cond NoCFRA
    preambleTransMax-r16                    ENUMERATED {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200}  OPTIONAL, -- Cond 2StepOnlyNoCFRA
    ...
}

-- TAG-RACH-CONFIGGENERICTWOSTEPRA-STOP
-- ASN1STOP

	RACH-ConfigGenericTwoStepRA field descriptions

	msgA-PreamblePowerRampingStep
Power ramping steps for msgA PRACH. If the field is absent, UE shall use the value of powerRampingStep in RACH-ConfigGeneric in the configured BWP (see TS 38.321 [3], 5.1.3). This field may only be present if no 4-step type RA is configured in the BWP or in the case of separate ROs with 4-step type RA. The field is absent if RACH-ConfigGenericTwoStepRA is included in CFRA-TwoStep in RACH-ConfigDedicated and then the UE uses the value of msgA-PreamblePowerRampingStep in RACH-ConfigGenericTwoStepRA configured for CBRA.

	msgA-PreambleReceivedTargetPower
The target power level at the network receiver side (see TS 38.213 [13], clause 7.1.1 and TS 38.321 [3], clause 5.1.1). Only multiples of 2 dBm may be chosen (e.g -202, -200, -198, …). If the field is absent, UE shall use the value of preambleReceivedTargetPower in RACH-ConfigGeneric in the configured BWP. This field may only be present if no 4-step type RA is configured in the BWP. The field is absent if RACH-ConfigGenericTwoStepRA is included in CFRA-TwoStep in RACH-ConfigDedicated and then the UE uses the value of msgA-PreambleReceivedTargetPower in RACH-ConfigGenericTwoStepRA configured for CBRA.

	msgA-PRACH-ConfigurationIndex
Cell-specific PRACH configuration index for 2-step RA type. If the field is absent the UE shall use the value of corresponding 4-step random access parameter in the configured BWP. If the value is in the range of 256 to 262, the field prach-ConfigurationIndex-v1610 should be considered configured (see TS 38.211 [16], clause 6.3.3.2). This field may only be present if no 4-step type RA is configured in the BWP or in the case of separate ROs with 4-step type RA.

	msgA-RO-FDM
The number of msgA PRACH transmission occasions Frequency-Division Multiplexed in one time instance. If the field is absent, UE shall use value of msg1-FDM in RACH-ConfigGeneric in the configured BWP (see TS 38.211 [16], clause 6.3.3.2). This field may only be present if no 4-step type RA is configured in the BWP or in the case of separate ROs with 4-step type RA.

	msgA-RO-FrequencyStart
Offset of lowest PRACH transmissions occasion in frequency domain with respect to PRB 0. If the field is absent, UE shall use value of msg1-FrequencyStart in RACH-ConfigGeneric in the configured BWP (see TS 38.211 [16], clauses 5.3.2 and 6.3.3.2). This field may only be present if no 4-step type RA is configured in the BWP or in the case of separate ROs with 4-step type RA.

	msgA-ZeroCorrelationZoneConfig
N-CS configuration for msgA preamble, see Table 6.3.3.1-5 in TS 38.211 [16]. If the field is absent, UE shall use value zeroCorrelationZoneConfig in RACH-ConfigGeneric in the configured BWP. This field may only be present if no 4-step type RA is configured in the BWP or in the case of separate ROs with 4-step type RA.

	msgB-ResponseWindow
MsgB monitoring window length in number of slots. The network configures a value lower than or equal to 40ms (see TS 38.321 [3], clause 5.1.1). If the field is absent, the UE use the value of msgB-ResponseWindow in RACH-ConfigGenericTwoStepRA configured for CBRA.

	preambleTransMax
Max number of RA preamble transmission performed before declaring a failure (see TS 38.321 [3], clauses 5.1.4, 5.1.5). If the field is absent, UE shall use the value of preambleTransMax in RACH-ConfigGeneric in the configured BWP. The field is absent if RACH-ConfigGenericTwoStepRA is included in CFRA-TwoStep in RACH-ConfigDedicated and then the UE uses the value of preambleTransMax in RACH-ConfigGenericTwoStepRA configured for CBRA.



Next Change
[bookmark: _Toc20426092][bookmark: _Toc29321488]–	SchedulingRequestConfig
The IE SchedulingRequestConfig is used to configure the parameters, for the dedicated scheduling request (SR) resources.
SchedulingRequestConfig information element
-- ASN1START
-- TAG-SCHEDULINGREQUESTCONFIG-START

SchedulingRequestConfig ::=         SEQUENCE {
    schedulingRequestToAddModList       SEQUENCE (SIZE (1..maxNrofSR-ConfigPerCellGroup)) OF SchedulingRequestToAddMod
                                                                                                          OPTIONAL, -- Need N
    schedulingRequestToReleaseList      SEQUENCE (SIZE (1..maxNrofSR-ConfigPerCellGroup)) OF SchedulingRequestId
                                                                                                          OPTIONAL  -- Need N
}

SchedulingRequestToAddMod ::=       SEQUENCE {
    schedulingRequestId                 SchedulingRequestId,
    sr-ProhibitTimer                    ENUMERATED {ms1, ms2, ms4, ms8, ms16, ms32, ms64, ms128}          OPTIONAL, -- Need S
    sr-TransMax                         ENUMERATED { n4, n8, n16, n32, n64, spare3, spare2, spare1}
}



-- TAG-SCHEDULINGREQUESTCONFIG-STOP
-- ASN1STOP

	SchedulingRequestConfig field descriptions

	schedulingRequestToAddModList
List of Scheduling Request configurations to add or modify.

	schedulingRequestToReleaseList
List of Scheduling Request configurations to release.



	SchedulingRequestToAddMod field descriptions

	schedulingRequestId
Used to modify a SR configuration and to indicate, in LogicalChannelConfig, the SR configuration to which a logical channel is mapped and to indicate, in SchedulingRequestresourceConfig, the SR configuration for which a scheduling request resource is used.

	sr-ProhibitTimer
Timer for SR transmission on PUCCH in TS 38.321 [3]. Value is in ms. Value ms1 corresponds to 1ms, value ms2 corresponds to 2ms, and so on.  When the field is absent, the UE applies the value 0.

	sr-TransMax
Maximum number of SR transmissions as described in TS 38.321 [3]. Value n4 corresponds to 4, value n8 corresponds to 8, and so on. 



End of Change
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Appendix C
Affected paragraphs of TS 38.213 [5]
Start of Change
[bookmark: _Toc12021463][bookmark: _Ref491444649][bookmark: _Ref491451289][bookmark: _Ref491451291][bookmark: _Ref491451292][bookmark: _Ref491451293][bookmark: _Ref491451294][bookmark: _Ref491451297][bookmark: _Ref491458133][bookmark: _Toc20311575][bookmark: _Toc26719400][bookmark: _Toc29894832][bookmark: _Toc29899131][bookmark: _Toc29899549][bookmark: _Toc29917286]8.2	Random access response - Type-1 random access procedure
[bookmark: _Hlk505324461]In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in Clause 10.1, that is at least one symbol, after the last symbol of the PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set as defined in Clause 10.1. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow. 

Next Change
[bookmark: _Toc29917287][bookmark: _Toc29899550][bookmark: _Toc29899132][bookmark: _Toc29894833]8.2A	Random access response - Type-2 random access procedure
In response to a transmission of a PRACH and a PUSCH, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in Clause 10.1, that is at least one symbol, after the last symbol of the PUSCH occasion corresponding to the PUSCH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow.
End of Change
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