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1 Introduction

RAN2#100 made agreements on SPS and Configured Grant, which is used for DL and UL separately and ConfiguredGrantTimer is introduced to prohibit the UE from using the configured grant for new transmission after the initial and retransmissions. However, ASN.1 for SPS-Config is not aligned with RAN2 agreements. This contribution provides corrections to ASN.1 for Configured Grant and annex TP is provided accordingly.
2 Discussion

2.1 Terminology
RAN2#100 made agreements on separate naming of DL and UL for transmission and reception without dynamic grant as follows [1]. SPS is for DL transmission and Configured Grant Type 1/2 is for UL transmission, and CS-RNTI is used for both DL and UL per UE, so DL and UL configuration should split from the SPS-Config IE and the terminology should be aligned with the agreements on naming and 38.321. 
1. Main umbrella name title “Transmission/reception without dynamic scheduling” and below is the description of Type 1 and Type 2 

2. Use Configured Grant Type 1 and Configured Grant Type 2 and DL SPS 
=>
We will use Configured Scheduling (CS – RNTI)
Proposal 1: Split SPS and Configured Grant configurations from SPS-Config IE and align the terminology with RAN2#100 agreements including SPS, Configured Grant Type 1 and 2, and CS-RNTI.
2.2 CS-RNTI
In addition, it was agreed that a common CS-RNTI is used for SPS and Configured Grant per MAC entity [1]. Therefore, CS-RNTI should be moved to the field of MAC-CellGroup Config IE from SPS-Config IE accordingly.
1. Type 1 resource configuration can be configured per BWP and RRC configuration for SPS can be configure per BWP.  A common RNTI for SPS and type 1 is configured per MAC entity.

Proposal 2: Move CS-RNTI to the field of MAC-CellGroup Config IE.
2.3 Configuration per BWP

RAN2#100 agreed that Configured Grant Type 1 and 2 can be configured per BWP per serving cell, so the Configured Grant configurations should be included in the field of UPlinkBandwidthPart IE [1].

1. Type 1 resource configuration can be configured per BWP and RRC configuration for SPS can be configure per BWP.  A common RNTI for SPS and type 1 is configured per MAC entity.
Proposal 3: Move Configured Grant configurations to the field of UplinkBandwidthPart IE.
2.4 ConfiguredGrantTimer
RAN2#100 agreed to introduce a ConfiguredGrantTimer for both Type 1 and 2, which has been already captured into 38.321 [1], so it should be added into the Configured Grant configurations, and values can be FFS pending to RAN2 UP discussions.

1. From RAN2 perspective, a timer T is introduced.  While the timer is running the UE does not use the SPS or Type 1 resource for new trasnmisson for this HARQ process (e.g. UE assumes ACK if the timer is not running).  
2. T is configured by RRC and it can be stopped when a dynamic grant is received for this HARQ process.
Proposal 4: Add ConfiguredGrantTimer in Configured Grant configurations and the unit can be discussed in UP.
2.5 Release

RAN2#100 agreed that RRC can release the configured grant so “FFS CHECK: Add possibiity to release UL SPS” should be removed and Configured Grant configurations can be OPTIONAL need R [1].

1. When GF Type 1 or SPS is released by RRC, the all corresponding configuration shall be released. 

Proposal 5: Change Configured Grant configurations to OPTIONAL need R.

2.6 LCP Restriction

RAN2#100 also made the following agreement  and has introduced lcp-ConfiguredGrantType1Allowed which sets whether a Configured Grant Type 1 can be used for transmission as specified in 38.321 [1];
=>
LCP restriction is performed for configured grant type 1
Proposal 6: Add lcp-ConfiguredGrantType1Allowed in LogicalChannelConfig.
2.7 Others

RAN1 agreed to introduce both timeDomainOffset and timeDomainAllocation to determine the occasions of configured grant so “FFS: Merge the following two into one [2]. Possibly don’t use periodicity for rrcConfiguredUplinkGrant ” shall be removed. Add “Offset related to SFN=0” and “Allocate Time-domain PUSCH resources (see 38.214, Section 6.1.2)” to above two parameters respectively.

As there are no detailed agreements about the type and values of many parameters from RAN1, many of them are still ffs. Here we provide some suggested values based our own understanding. No agreements on the exact range of these parameters. For GB or Type-2 transmission, these parameters are indicated with DCI, thus we can just follow the way of DCI indication here. For some parameters, the range is suggested based on the maximum bitwidth from RAN1 spec. For other parameters, the range is still uncertain from current spec or agreements.
Proposal 7: Update the description and suggested values based on RAN1 agreements.
This proposal affects the following parameters in the new ConfiguredGrantConfig structure:

· nrofHARQ-Processes: bit width should be 4, per 38.321, section 5.8.2
· timeDomainOffset: should be an integer starting from 0 to function as an offset from SFN=0, range is FFS

· timeDomainAllocation: bit width should be 4, per 38.214, section 6.1.2 and 38.212, section 7.3.1
· dmrs: bit width should be 5, per 38.214, section 6.1.2, and 38.212, section 7.3.1
3 Conclusion

Proposal 1: Split SPS and Configured Grant configurations from SPS-Config IE and align the terminology with RAN2#100 agreements including SPS, Configured Grant Type 1 and 2, and CS-RNTI.

Proposal 2: Move CS-RNTI to the field of MAC-CellGroup Config IE.

Proposal 3: Move Configured Grant configurations to the field of UPlinkBandwidthPart IE.

Proposal 4: Add ConfiguredGrantTimer in Configured Grant configurations and the unit can be discussed in UP.

Proposal 5: Change Configured Grant configurations to OPTIONAL need R.
Proposal 6: Add lcp-ConfiguredGrantType1Allowed in LogicalChannelConfig.
Proposal 7: Update the description and suggested values based on RAN1 agreements.
4 Reference

[1] RAN2 Chairman’s notes, RAN2#100;
[2] RAN1 Chairman’s notes, RAN1#90b;
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3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

ACK
Acknowledgement

AM
Acknowledged Mode

ARQ
Automatic Repeat Request

AS
Access Stratum

ASN.1
Abstract Syntax Notation One

BLER
Block Error Rate

CCCH
Common Control Channel

CMAS
Commercial Mobile Alert Service

CP
Control Plane

C-RNTI
Cell RNTI
CS-RNTI
Configured Scheduling RNTI
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–
ConfiguredGrantConfig

The ConfiguredGrantConfig IE is used to configure uplink transmission without dynamic grant according to two possible schemes. The actual uplink grant may either be configured via RRC (type1) or provided via the PDCCH (addressed to CS-RNTI) (type2).
ConfiguredGrantConfig information element

-- ASN1START

-- TAG-CONFIGUREDGRANTCONFIG-START
ConfiguredGrantConfig ::= 



SEQUENCE {


-- Closed control loop to apply. Corresponds to L1 parameter 'PUSCH-closed-loop-index' (see 38.213, section FFS_Section)


powerControlLoopToUse




ENUMERATED {n0, n1},


-- Index of the P0-PUSCH-AlphaSet to be used for this configuration


p0-PUSCH-Alpha






P0-PUSCH-AlphaSetId,


-- Enable transformer precoder for type1 and type2. Absence indicates that it is disabled.


-- Corresponds to L1 parameter 'UL-TWG-tp' (see 38.214, section 6.1.3)


transformPrecoder





ENUMERATED {enabled}














OPTIONAL,
-- Need S

-- The number of HARQ processes configured. It applies for both Type 1 and Type 2


-- Corresponds to L1 parameter 'UL-TWG-numbHARQproc' (see 38.321, section 5.8.2)


nrofHARQ-Processes





INTEGER(1..16),
















-- 
The number or repetitions of K:


repK








ENUMERATED {n1, n2, n4, n8},


-- If repetitions is used, this field indicates the redundancy version (RV) sequence to use.


-- Corresponds to L1 parameter 'UL-TWG-RV-rep' (see 38.214, section 6.1.2)


repK-RV








ENUMERATED {s1-0231, s2-0303, s3-0000},













-- Periodicity for UL transmission without UL grant for type 1 and type 2


-- Corresponds to L1 parameter 'UL-TWG-periodicity' (see 38.321, section 5.8.2)


-- The following periodicities are supported depending on the configured subcarrier spacing [ms]:


--
15kHz: 2 symbols, 7 symbols, 1, 2, 5, 10, 20, 32, 40, 64, 80, 128, 160, 320, 640


--
30kHz: 2 symbols, 7 symbols, 0.5, 1, 2, 5, 10, 20, 32, 40, 64, 80, 128, 160, 320, 640


--
60kHz: 2 symbols, 7 symbols (6 symbols for ECP), 0.25,0.5,1,2,5,10,20,32, 40, 64, 80, 128, 160, 320, 640


--
120kHz: 2 symbols, 7 symbols, 0.125,0.25,0.5,1,2,5,10,20, 32, 40, 64, 80, 128, 160, 320, 640
OPTIONAL,


periodicity







ENUMERATED {sym2, sym7, ms0dot125, ms0dot25, ms0dot5, ms1, ms2, ms5, ms10, ms20, 
















ms32, ms40, ms64, ms80, ms128, ms160, ms320, ms640},


configuredGrantTimer




FFS_Value,




-- Configured grant transmission with fully RRC-configured UL grant (Type1) (see 38.214, section 6.1.2). 

-- If set to release, use configured grant transmission with UL grant configured by DCI addressed to CS-RNTI (Type2).


rrc-ConfiguredUplinkGrant



CHOICE {



setup 








SEQUENCE {




-- Offset related to SFN = 0.




timeDomainOffset





INTEGER  (0..ffsValue),



-- Corresponding to the DCI field of time domain resource assignment, and the maximum bit width is 4.




--(see 38.214, section 6.1.2 and 38.212, section 7.3.1)



timeDomainAllocation




INTEGER  (0..15), -- RAN1 indicated just "Mapping-type,Index-start-len"
            -- Corresponding to the DCI field of freq domain resource assignment, and ffs the range. 



-- (see 38.214, section 6.1.2, and 38.212, section 7.3.1)



frequencyDomainAllocation



INTEGER  (0..ffsValue),




-- UE-specific DMRS configuration: corresponding to the DCI field of antenna ports, and the maximum bitwidth is 5. 




-- (see 38.214, section 6.1.2, and 38.212, section 7.3.1)



dmrs








INTEGER (0..31),




-- Determine the modulation order, target code rate and TB size (see 38.214, section 6.1.2)



mcs-AndTBS







INTEGER (0..31),




-- Enables intra-slot frequency hopping with the given frequency hopping offset




-- Corresponds to L1 parameter 'UL-TWG-hopping' (see 38.214, section FFS_Section)




frequencyHopping





SetupRelease { SEQUENCE { ffs FFS_Value } }







OPTIONAL -- Need M



},



release






NULL


}
}

-- TAG-CONFIGUREDGRANTCONFIG-STOP

-- ASN1STOP

[…]

–
SPS-Config


Editor’s Note: FFS: RAN1 indicated in the L1 table: “Note: Multiple configurations is possible, how many needs to be determined". RAN2 agreed that SPS can be used on Pcell and SCell... But each UE can use it on at most one serving cell of a cell group at a time. Are the ”multiple configuration” meant for one carrier? Does the UE then use several SPS-RNTIs?

The SPS-Config IE is used to configure downlink semi-persistent transmission according to two possible schemes. 
SPS-Config information element

-- ASN1START

-- TAG-SPS-CONFIG-START

-- SPS may be configured on the PCell as well as on SCells. But it shall not be configured for more than

-- one serving cell of a cell group at once.

SPS-Config ::= 






SEQUENCE {








-- Periodicity for DL SPS


-- Corresponds to L1 parameter 'semiPersistSchedIntervalDL' (see 38.214 and 38.321, section FFS_Section)


-- FFS_Value: Support also shorter periodicities for DL?


periodicity







ENUMERATED {ms10, ms20, ms32, ms40, ms64, ms80, ms128, ms160, ms320, ms640,















spare6, spare5, spare4, spare3, spare2, spare1}





OPTIONAL,


-- Number of configured HARQ processes for SPS DL. Corresponds to L1 parameter 'numberOfConfSPS-Processes' (see 38.214, section FFS_Section)


nrofHARQ-Processes





INTEGER (1..8)
















OPTIONAL,


-- HARQ resource for PUCCH for DL SPS. (see 38.214, section FFS_Section)


-- FFS_Value: Is this supposed to be the actual configuration or just an ENUMERATED (configuration eslewhere)?


n1PUCCH-AN








CHOICE {



format0









PUCCH-resource-config-PF0,  -- FFS: Is this supposed to be PUCCH-format0?



format1









PUCCH-resource-config-PF1   -- FFS: Is this supposed to be PUCCH-format1?


}





























OPTIONAL

}














































-- TAG-SPS-CONFIG-STOP

-- ASN1STOP
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UplinkBandwidthPart ::= 


SEQUENCE {


genericParameters




BandwidthPart,
-- Frequency location of the uplink "direct current" frequency. 


-- Corresponds to L1 parameter 'UL-BWP-DC'. (see 38.211, section FFS_Section)


directCurrentLocation


INTEGER (0..3299)














OPTIONAL, 


-- FFS_CHECK: Several (UE specific) BWPs may be configured with RACH resources. Hence, they must be provided with 


-- the information in RACH-ConfigCommon... even though it is in this case strictly speaking not a cell-specific parameter.


-- OK to keep or re-structure the RACH config?


rach-ConfigCommon




RACH-ConfigCommon,


pusch-ConfigCommon




PUSCH-ConfigCommon,


pusch-Config





PUSCH-Config,



-- FFS: Is the PUSCH also BWP-specific??


pucch-ConfigCommon




PUCCH-ConfigCommon,


pucch-Config





PUCCH-Config,

configuredGrantConfig



ConfiguredGrantConfig   OPTIONAL -- Need R       
}
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–
MAC-CellGroupConfig
The IE MAC-CellGroupConfig is used to configure MAC parameters for a cell group, including DRX.

MAC-CellGroupConfig information element
-- ASN1START

-- TAG-MAC-CELL-GROUP-CONFIG-START

MAC-CellGroupConfig ::= 


SEQUENCE {


drx-Config






DRX-Config 


















OPTIONAL, -- Need R


schedulingRequestConfig



SchedulingRequestConfig















OPTIONAL,


bsr-Config






BSR-Configuration
















OPTIONAL,
-- Need N


tag-Config






TAG-Configuration
















OPTIONAL,
-- Need N



phr-Config






PHR-Config


















OPTIONAL,
-- Need N


sCellDeactivationTimer



ENUMERATED {












ms20, ms40, ms80, ms160, ms200, ms240, ms320, ms400, ms480, ms520, ms640, ms720, ms840, ms1280, spare2,












spare1}




OPTIONAL,
-- Cond ServingCellWithoutPUCCH

-- FFS : configurable per SCell?


skipUplinkTxDynamic




BOOLEAN,

cs-RNTI







RNTI-Value


















OPTIONAL  -- Need N
}
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–
LogicalChannelConfig
The IE LogicalChannelConfig is used to configure the logical channel parameters.

LogicalChannelConfig information element
-- ASN1START

-- TAG-LOGICAL-CHANNEL-CONFIG-START

LogicalChannelConfig ::=

SEQUENCE {


ul-SpecificParameters


SEQUENCE {



priority





INTEGER (1..16),



prioritisedBitRate



ENUMERATED {kBps0, kBps8, kBps16, kBps32, kBps64, kBps128, kBps256, kBps512, 












kBps1024, kBps2048, kBps4096, kBps8192, kBps16384, kBps32768, kBps65536, infinity},



bucketSizeDuration



ENUMERATED {ms50, ms100, ms150, ms300, ms500, ms1000, spare2, spare1},



-- FFS: Detailed handling of restrictions (UP email discussion)



-- Defined in L1 parameters but the value range must be checked.



allowedSubCarrierSpacing

SubcarrierSpacing














OPTIONAL,



allowedTiming




ENUMERATED {ffsTypeAndValue}
















OPTIONAL,


lcp-ConfiguredGrantType1Allowed
BOOLEAN

















OPTIONAL, -- Cond CGType1


logicalChannelGroup



INTEGER (0..maxLCid)













OPTIONAL,



logicalChannelSR-Mask


BOOLEAN,



logicalChannelSR-DelayTimerApplied
BOOLEAN

}



























OPTIONAL
-- Cond UL


-- other parameters

}

-- TAG-LOGICAL-CHANNEL-CONFIG-STOP

-- ASN1STOP
	LogicalChannelConfig field descriptions

	allowedTiming

If present, UL MAC PDUs from this logical channel can only be transmittedin the indicated timing as specified in TS 38.321 [3].

	allowedSubCarrierSpacing

If present, UL MAC PDUs from this logical channel can only be mapped to the indicated numerology as specified in TS 38.321 [3].

	bucketSizeDuration

Value in ms. ms50 corresponds to 50ms, ms100 corresponds to 100ms, and so on.

	lcp-ConfiguredGrantType1Allowed
Indicates UL MAC PDUs from this logical channel is allowed to be transmitted on a Configured Grant Type 1 as specified in TS 38.321 [3].

	logicalChannelGroup 

ID of the logical channel group, as specified in TS 38.321 [3], which the logical channel belongs to.

	logicalChannelSR-Mask

Indicates whether SR masking is configured for this logical channel.

	logicalChannelSR-DelayTimerApplied 

Indicates whether to apply the delay timer for SR transmission for this logical channel. Set to FALSE if logicalChannelSR-DelayTimer is not included in BSR-Config.

	priority

Logical channel priority, as specified in TS 38.321 [3].

	prioritisedBitRate

Value in kiloBytes/s. 0kBps corresponds to 0, 8kBps corresponds to 8 kiloBytes/s,16 kBps corresponds to 16 kiloBytes/s, and so on.

	schedulingRequestId

schedulingRequestId of the associated scheduling request configuration.


	Conditional Presence
	Explanation

	UL
	The field is mandatory present for a logical channel with uplink, otherwise it is not present.

	CGType 1
	The field is mandatory present in case configured grant Type 1 is configured, otherwise it is not present. 
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