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Introduction
In this contribution we discuss remaining configuration aspect of DL SPS and UL CG. Based on the following agreements reached in RAN2 and RAN1:
RAN2
R2 assumes that the maximum number of active SPS configurations for a given BWP of a serving cell in the specification is 8 or 16 (FFS).
R2 assumes short SPS/CG periodicities and/or multiple SPS/CG configurations and/or combination thereof could be used to mitigate the periodicity misalignment between the TSN periodicity and CG/SPS periodicity. Other solutions not precluded, e.g. to address resource consumption. 
Will support “short” SPS periodicities, at least down to 0.5ms
Ask R1 on feasibility, and additionally the feasibility to go down to even lower values, e.g. 2 symb.  
R2 assumes that activation/deactivation is done by DCI. 
RAN1 should address activation/deactivation DCIs related with configured grant Type 2 and SPS in the case of multiple configurations
When multiple UL CG or DL SPS configurations is configured, an offset for each configuration is needed for the calculation of the HARQ process ID

Extend LCP restrictions by allowing restrictive mapping between an LCH and certain CG configurations.

RAN1#97
	· Regarding Q1 in the LS in R1-1905940:
· Although RAN1 has not completely analysed the potential impact of supporting up to 16 SPS configurations for a given BWP of a serving cell, RAN1 has the understanding that 8 SPS configurations for a given BWP of a serving cell is sufficient in Rel-16

	· RAN1 discussed the feasibility of support of shorter periodicities for DL SPS, it is feasible to support periodicity down to 1 slot for all SCSs and single SPS configuration with certain constraints related to HARQ-ACK feedback and combinations of DL & UL SCSs
· RAN1 will continue to further investigate whether or not it is feasible to support periodicities shorter than 1 slot for SPS.

	· Support separate activation for different configured grant Type 2 configurations for a given BWP of a serving cell.
· FFS whether or not to support joint activation in a DCI for two or more configured grant Type 2 configurations
· Support separate release for different configured grant Type 2 configurations for a given BWP of a serving cell.
· FFS whether or not to support joint release in a DCI for two or more configured grant Type 2 configurations 
· Support separate activation for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint activation in a DCI for two or more DL SPS configurations
· Support separate release for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint release in a DCI for two or more DL SPS configurations 

· Support joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell if the bit-length for indication which configurations released is no more than 4 bits and DCI size is not impacted by adopting joint release. 
· FFS details. 



RAN1#98
	· M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
· Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
· In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication
· No support of joint activation in a DCI for two or more configured grant Type 2 configurations in Rel-16
· There is no consensus to support joint activation in a DCI for two or more SPS configurations for a given BWP of a serving cell in rel-16. 

There is no consensus on support of DL SPS periodicity shorter than 1 slot in Rel-16. 

Working assumption:
Support joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
· Reusing the joint release mechanism as that defined for UL type 2 CG




Discussion
DL SPS configuration
When it come to the RRC configuration of the enhanced DL SPS operation envisaged for Rel-16, considering the support for multiple DL SPS configurations, we do not see the need for any RRC signalling optimizations and believe it is sufficient to configure each DL SPS configuration separately.  
[bookmark: _Toc7684760][bookmark: _Toc7685154][bookmark: _Toc7686019][bookmark: _Toc7697890][bookmark: _Toc7722639][bookmark: _Toc13213516][bookmark: _Toc14170000][bookmark: _Toc14262505][bookmark: _Toc16177783][bookmark: _Toc16177899][bookmark: _Toc16239353][bookmark: _Toc16769537][bookmark: _Toc20494021][bookmark: _Toc20754431][bookmark: _Toc20754444][bookmark: _Toc20834290][bookmark: _Toc20840203][bookmark: _Toc20921484]Each DL SPS is configured independently from each other (i.e. no RRC signalling optimization).
In RAN2#105bis, it has been concluded that a harqProcessIdOffset per configuration should be introduced, for both DL SPS and UL CG. Additionally, the configuration index should be added to differentiate individual configurations (e.g. for individual activation/deactivation).
[bookmark: _Toc7683773][bookmark: _Toc7684761][bookmark: _Toc7685155][bookmark: _Toc7686020][bookmark: _Toc7697891][bookmark: _Toc7722640][bookmark: _Toc13213517][bookmark: _Toc14170001][bookmark: _Toc14262506][bookmark: _Toc16177784][bookmark: _Toc16177900][bookmark: _Toc16239354][bookmark: _Toc16769538][bookmark: _Toc20494022][bookmark: _Toc20754432][bookmark: _Toc20754445][bookmark: _Toc20834291][bookmark: _Toc20840204][bookmark: _Toc20921485]Add configurationIndex and harqProcessIdOffset as configuration parameters to each DL SPS configuration.
For DL SPS, the resulting RRC ASN1 for those individual configurations is illustrated in the Annex. 
[bookmark: _Toc14262508]Another question is on the maximum number of simultaneously active configurations. An FFS was noted on this discussion in previous RAN2#105bis. RAN1 LS reply [3] points to an RAN1 agreement that 8 active SPS configurations are deemed sufficient for Rel-16, but also that impact of support for 16 has not completely been analysed. From our RAN2 point of view, to be future-proof in general and to be better in handling of non-integer aligned periodical TSN traffics in particular (see [4]), we believe that Rel-16 should support up to 16 possible SPS configurations. This way, e.g. 8 TSN traffic classes (as handled with IEEE Qbv) can be supported with SPS, but further services like VOIP are supportable in addition, and also cases of non-integer aligned TSN traffic can be handled – as each of those multiple SPS patterns could be helpful to be configurable (see [4]). 
[bookmark: _Toc16177786][bookmark: _Toc16177901][bookmark: _Toc16239355][bookmark: _Toc16769539][bookmark: _Toc20494023][bookmark: _Toc20754433][bookmark: _Toc20754446][bookmark: _Toc20834292][bookmark: _Toc20840205][bookmark: _Toc20921486]Support 16 SPS configurations per BWP.
[bookmark: _Toc20754434]Considering e.g. carrier aggregation where multiple cells thus multiple BWPs are active at the same time, we should further discuss: 
[bookmark: _Toc20754435][bookmark: _Toc20754447][bookmark: _Toc20834293][bookmark: _Toc20840206][bookmark: _Toc20921487]Discuss maximum number of SPS configurations per MAC entity.
Furthermore, LS reply [3] clarifies on the question on feasibility on support for shorter SPS periodicities: it is feasible to support 1 slot periodicity for all SCS (single SPS configuration), but no consensus was found to support DL SPS periodicities shorter than 1 slot in Rel-16. We should take this into account as a working assumption when continuing discussing SPS periodicities.

UL CG configuration
RAN1 agreed that separate RRC parameters per CG configuration are supported, and an FFS was noted on whether some parameters can be common among different configurations. From RAN2 point of view this is merely an RRC signalling optimization, for which the need is not justified. RRC (re-) configuration of CG are not expected to happen frequently, and especially not at the same time for multiple CG configurations.  
In addition, multiple configured grant configurations can be used to support traffic flows with different QoS, not necessarily for TSN flows. Examples include configured grant for quick uplink access, for V2X use cases and for VoIP. 
We therefore believe that individual (i.e. per-configuration) and full configuration of UL CG configuration are required and are sufficient. 
[bookmark: _Toc16251025][bookmark: _Toc16259663][bookmark: _Toc16260269][bookmark: _Toc16260280][bookmark: _Toc16500347][bookmark: _Toc16500606][bookmark: _Toc20494024][bookmark: _Toc20754436][bookmark: _Toc20754448][bookmark: _Toc20834294][bookmark: _Toc20840207][bookmark: _Toc20921488]Each UL CG configuration is configured independently from each other (i.e. no RRC signalling optimization).
In RAN2#105bis, it has been concluded that a harqProcessIdOffset per CG configuration should be introduced, to separate the HARQ process ID space used for each of the CG configurations. Additionally, a configurationIndex should be added to differentiate individual (RRC) configurations on MAC and PHY (e.g. for individual activation/release). The configurationIndex can be derived from DCI to identify to which CG Type 2 configuration a DCI belongs to.
[bookmark: _Toc16259664][bookmark: _Toc16260270][bookmark: _Toc16260281][bookmark: _Toc16500348][bookmark: _Toc16500607][bookmark: _Toc20494025][bookmark: _Toc20754437][bookmark: _Toc20754449][bookmark: _Toc20834295][bookmark: _Toc20840208][bookmark: _Toc20921489]Add configurationIndex as a configuration parameter applicable to each UL CG configuration.
[bookmark: _Toc16251027][bookmark: _Toc16259665][bookmark: _Toc16260271][bookmark: _Hlk16499467]Another question is on the maximum number of simultaneously active configurations per BWP. Agreements of RAN1#97 point to 12 active CG configurations in Rel-16. 
From our RAN2 point of view, considering in general future proofeness and better handling of non-integer aligned periodical TSN traffic (e.g., TSN traffic having a periodicity that cannot be expressed as some multiple of 1ms, see [4]), we believe that Rel-16 should support up to 16 CG configurations per BWP.  For example, not only 8 TSN traffic classes (as handled by IEEE Qbv) can be supported with CG, but also further services like VOIP and the cases of non-integer aligned TSN traffic can be supported.  The reason is that each TSN traffic class has heterogeneous temporal and reliability characteristics, different configurable CG patterns are needed to support them. In addition, to support non-integer aligned periodic TSN traffic (see [4]), the solution is to use multiple CG configurations. Last but not the least, we believe that all configuration details are tailored to that the number of configurations is a power of two. If PHY layer can support 12 active configurations, extending it to 16 active configurations is rather straightforward. Therefore, we propose 
[bookmark: _Toc14262509][bookmark: _Toc16251028][bookmark: _Toc16259666][bookmark: _Toc16260272][bookmark: _Toc16260282][bookmark: _Toc16500349][bookmark: _Toc16500608][bookmark: _Toc20494026][bookmark: _Toc20754438][bookmark: _Toc20754450][bookmark: _Toc20834296][bookmark: _Toc20840209][bookmark: _Toc20921490]Support 16 CG configurations per BWP. Send LS to RAN1.
For RRC signaling design (as well as for UE capability discussion) it is furthermore important to understand the maximum number of parallel CG configurations per MAC entity, which we should discuss. This is in particular related to the confirmation MAC CE design in [4]. Relevant for the scheduler (and MAC CE design) is the maximum number per MAC entity, also in dual connectivity, and not per UE.
[bookmark: _Toc14685879][bookmark: _Toc14686580][bookmark: _Toc16259667][bookmark: _Toc16260273][bookmark: _Toc16260283][bookmark: _Toc16500350][bookmark: _Toc16500609][bookmark: _Toc20494027][bookmark: _Toc20754439][bookmark: _Toc20754451][bookmark: _Toc20834297][bookmark: _Toc20840210][bookmark: _Toc20921491]Discuss maximum number of CG configurations per MAC entity.
In the Annex we show how Rel-16 configured grant configuration could look like.
Periodicity values for CG and SPS
For machine-type communication, e.g. periodical TSN traffic, data transmission intervals could be of any value between sub-ms to several ms, see also [4]. It would be beneficial if CG and SPS periodicities could be aligned with those data transmission intervals. Currently only a limited value range is supported e.g. for CG:
periodicity
Periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2).
The following periodicities are supported depending on the configured subcarrier spacing [symbols]:
15 kHz:				2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}
30 kHz:				2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}
60 kHz with normal CP:		2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
60 kHz with ECP:	2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
120 kHz:		2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}

Clearly, in order to support alignment to TSN traffic patterns, further possible periodicity values beyond the values currently specified would need to be supported, see also [5]. Instead of defining further values explititly, it appears more useful to allow any integer multiple of the slot duration below a certain maximum (which could be the same as currently specified). We prefer this maximum flexibility in terms of the supported periodicity values, conditioned on that there are no technical concerns from RAN1.
For CG and for normal cyclic-prefix, we understand that sub-slot periodicities of only 2os and 7os can be supported, in order to ensure that resource allocations are not across slot boundary. Similarly only 2os and 6os can be allowed for extended cyclic prefix. 
For both CG and SPS, for periodicities of one or multiple slots, an intenger value n could be defined to indicate the intended periodicity value, and all integer values n smaller than a configured maximum could be allowed, i.e. we propose:
[bookmark: _Toc20834298][bookmark: _Toc20840211][bookmark: _Toc20921492]Support periodicity values: for SPS: n*14os (12os ECP), n=integer<M; and for CG: 2os, 7os (6os ECP), n*14os (12os ECP), n=integer<M. Ask RAN1 about feasibility.
Conclusion
The following observations have been made:
Proposal 1	Each DL SPS is configured independently from each other (i.e. no RRC signalling optimization).
Proposal 2	Add configurationIndex and harqProcessIdOffset as configuration parameters to each DL SPS configuration.
Proposal 3	Support 16 SPS configurations per BWP.
Proposal 4	Discuss maximum number of SPS configurations per MAC entity.
Proposal 5	Each UL CG configuration is configured independently from each other (i.e. no RRC signalling optimization).
Proposal 6	Add configurationIndex as a configuration parameter applicable to each UL CG configuration.
Proposal 7	Support 16 CG configurations per BWP. Send LS to RAN1.
Proposal 8	Discuss maximum number of CG configurations per MAC entity.
Proposal 9	Support periodicity values: for SPS: n*14os (12os ECP), n=integer<M; and for CG: 2os, 7os (6os ECP), n*14os (12os ECP), n=integer<M. Ask RAN1 about feasibility.
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Annex: ConfiguredGrant-Config in RRC for Rel-16



ConfiguredGrant-Config information element
ConfiguredGrantConfig-r16 ::=                     SEQUENCE {
    configuredGrantConfigToAddModList-r16	::= SEQUENCE (SIZE (1..maxNrofConfigConfiguredGrant-r16)) OF ConfiguredGrantConfig
																											OPTIONAL,	-- Need ON
    configuredGrantConfigToReleaseList-r16	::= SEQUENCE (SIZE (1..maxNrofConfigConfiguredGrant-r16)) OF ConfiguredGrantConfigIndex																															OPTIONAL,	-- Need ON
}


ConfiguredGrantConfig ::=           SEQUENCE {
    frequencyHopping                    ENUMERATED {intraSlot, interSlot}                                       OPTIONAL,   -- Need S,
    cg-DMRS-Configuration               DMRS-UplinkConfig,
    mcs-Table                           ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S
    mcs-TableTransformPrecoder          ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S
    uci-OnPUSCH                         SetupRelease { CG-UCI-OnPUSCH }                                         OPTIONAL,   -- Need M
    resourceAllocation                  ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch },
    rbg-Size                            ENUMERATED {config2}                                                    OPTIONAL,   -- Need S
    powerControlLoopToUse               ENUMERATED {n0, n1},
    p0-PUSCH-Alpha                      P0-PUSCH-AlphaSetId,
    transformPrecoder                   ENUMERATED {enabled, disabled}                                          OPTIONAL,   -- Need S
    nrofHARQ-Processes                  INTEGER(1..16),
    repK                                ENUMERATED {n1, n2, n4, n8},
    repK-RV                             ENUMERATED {s1-0231, s2-0303, s3-0000}                                  OPTIONAL,   -- Need R
    periodicity                         ENUMERATED {
                                                sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, sym8x14, sym10x14, sym16x14, sym20x14,
                                                sym32x14, sym40x14, sym64x14, sym80x14, sym128x14, sym160x14, sym256x14, sym320x14, sym512x14,
                                                sym640x14, sym1024x14, sym1280x14, sym2560x14, sym5120x14,
                                                sym6, sym1x12, sym2x12, sym4x12, sym5x12, sym8x12, sym10x12, sym16x12, sym20x12, sym32x12,
                                                sym40x12, sym64x12, sym80x12, sym128x12, sym160x12, sym256x12, sym320x12, sym512x12, sym640x12,
                                                sym1280x12, sym2560x12
    },
    configuredGrantTimer                    INTEGER (1..64)                                                     OPTIONAL,   -- Need R
    rrc-ConfiguredUplinkGrant               SEQUENCE {
        timeDomainOffset                        INTEGER (0..5119),
        timeDomainAllocation                    INTEGER  (0..15),
        frequencyDomainAllocation               BIT STRING (SIZE(18)),
        antennaPort                             INTEGER (0..31),
        dmrs-SeqInitialization                  INTEGER (0..1)                                                  OPTIONAL,   -- Need R
        precodingAndNumberOfLayers              INTEGER (0..63),
        srs-ResourceIndicator                   INTEGER (0..15)                                                 OPTIONAL,   -- Need R
        mcsAndTBS                               INTEGER (0..31),
        frequencyHoppingOffset                  INTEGER (1.. maxNrofPhysicalResourceBlocks-1)                   OPTIONAL,   -- Need R
        pathlossReferenceIndex                  INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1),
        ...
    }                                                                                                           OPTIONAL,   -- Need R
	[[	configuredGrantConfigIndex-r16			ConfiguredGrantConfigIndex-r16,								
    	harqProcessID-Offset-r16             	INTEGER(0..15),
		periodicityExtended-r16                 ENUMERATED {FFS} 											
	]]
}

ConfiguredGrantConfigIndex-r16 ::=				INTEGER (1.. maxNrofConfigConfiguredGrant-r16)

-- TAG-CONFIGUREDGRANTCONFIG-STOP
-- ASN1STOP
	ConfiguredGrantConfig field descriptions

	configuredGrantConfigIndex
Indicates the index of one of multiple UL Configured Grant configurations

	harqProcessID-Offset
If configured, this field indicates the offset used in deriving the HARQ process IDs, see TS 38.321, clause 5.4.1

	configuredGrantConfigToAddModList
Indicates the UL Configured Grant configurations to be added or modified, identified by configuredGrantConfigIndex-r16. 

	configuredGrantConfigRelease
Indicates the UL Configured Grant configurations to be released, identified by configuredGrantConfigIndex-r16.

	antennaPort
Indicates the antenna port(s) to be used for this configuration, and the maximum bitwidth is 5. See TS 38.214 [19], clause 6.1.2, and TS 38.212 [17], clause 7.3.1.

	cg-DMRS-Configuration
DMRS configuration (see TS 38.214 [19], clause 6.1.2.3).

	configuredGrantTimer
Indicates the initial value of the configured grant timer (see TS 38.321 [3]) in multiples of periodicity. 

	dmrs-SeqInitialization
The network configures this field if transformPrecoder is disabled. Otherwise the field is absent.

	frequencyDomainAllocation
Indicates the frequency domain resource allocation, see TS 38.214 [19], clause 6.1.2, and TS 38.212 [17], clause 7.3.1).

	frequencyHopping
The value intraSlot enables 'Intra-slot frequency hopping' and the value interSlot enables 'Inter-slot frequency hopping'. If the field is absent, frequency hopping is not configured.

	frequencyHoppingOffset
Enables intra-slot frequency hopping with the given frequency hopping offset. Frequency hopping offset used when frequency hopping is enabled (see TS 38.214 [19], clause 6.1.2).

	mcs-Table
Indicates the MCS table the UE shall use for PUSCH without transform precoding. If the field is absent the UE applies the value qam64.

	mcs-TableTransformPrecoder
Indicates the MCS table the UE shall use for PUSCH with transform precoding. If the field is absent the UE applies the value qam64.

	mcsAndTBS
The modulation order, target code rate and TB size (see TS 38.214 [19], clause 6.1.2). The NW does not configure the values 28~31 in this version of the specification.

	nrofHARQ-Processes
The number of HARQ processes configured. It applies for both Type 1 and Type 2. See TS 38.321 [3], clause 5.4.1.

	p0-PUSCH-Alpha
Index of the P0-PUSCH-AlphaSet to be used for this configuration.

	periodicity
Periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2).
The following periodicities are supported depending on the configured subcarrier spacing [symbols]:
15 kHz:					2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}
30 kHz:					2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}
60 kHz with normal CP:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
60 kHz with ECP:		2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
120 kHz:					2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}


	periodicityExtended
If this field is present, the field periodicity is ignored, and this field is used instead to determine periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2). Values FFS.


	powerControlLoopToUse
Closed control loop to apply (see TS 38.213 [13], clause 7.1.1).

	rbg-Size
Selection between configuration 1 and configuration 2 for RBG size for PUSCH. The UE does not apply this field if resourceAllocation is set to resourceAllocationType1. Otherwise, the UE applies the value config1 when the field is absent. Note: rbg-Size is used when the transformPrecoder parameter is disabled.

	repK-RV
The redundancy version (RV) sequence to use. See TS 38.214 [19], clause 6.1.2. The network configures this field if repetitions are used, i.e., if repK is set to n2, n4 or n8. Otherwise, the field is absent.

	repK
The number of repetitions of K.

	resourceAllocation
Configuration of resource allocation type 0 and resource allocation type 1. For Type 1 UL data transmission without grant, resourceAllocation should be resourceAllocationType0 or resourceAllocationType1.

	rrc-ConfiguredUplinkGrant
Configuration for "configured grant" transmission with fully RRC-configured UL grant (Type1). If this field is absent the UE uses UL grant configured by DCI addressed to CS-RNTI (Type2). Type 1 configured grant may be configured for UL or SUL, but not for both simultaneously.

	srs-ResourceIndicator
Indicates the SRS resource to be used. 

	timeDomainAllocation
Indicates a combination of start symbol and length and PUSCH mapping type, see TS 38.214 [19], clause 6.1.2 and TS 38.212 [17], clause 7.3.1.

	timeDomainOffset
Offset related to SFN=0, see TS 38.321 [3], clause 5.8.2.

	transformPrecoder
Enables or disables transform precoding for type1 and type2. If the field is absent, the UE enables or disables transform precoding in accordance with the field msg3-transformPrecoder in RACH-ConfigCommon, see TS 38.214 [19], clause 6.1.3.

	uci-OnPUSCH
Selection between and configuration of dynamic and semi-static beta-offset. For Type 1 UL data transmission without grant, uci-OnPUSCH should be set to semiStatic.



<Next change>
6.4 RRC multiplicity and type constraint values
[bookmark: _Toc12718501]–	Multiplicity and type constraint definitions
...
maxNrofConfigConfiguredGrant 			INTEGER ::= 16		-- Maximum number of simultaneous configured grant configurations per BWP
...

Annex: SPS-Config in RRC for Rel-16
-- ASN1START
-- TAG-SPS-CONFIG-START

SPS-Config ::=                          SEQUENCE {
    periodicity                             ENUMERATED {ms10, ms20, ms32, ms40, ms64, ms80, ms128, ms160, ms320, ms640,
                                                        spare6, spare5, spare4, spare3, spare2, spare1},
    nrofHARQ-Processes                      INTEGER (1..8),
    n1PUCCH-AN                              PUCCH-ResourceId                                                            OPTIONAL,   -- Need M
    mcs-Table                               ENUMERATED {qam64LowSE}                                                     OPTIONAL,   -- Need S
    ...
}

SPS-Config-r16 ::=                     SEQUENCE {
    sps-ConfigShort-ToAddModList-r16	::= SEQUENCE (SIZE (1..maxNrofConfigSPS-r16)) OF SPS-ConfigShort-r16		OPTIONAL,	-- Need ON
    sps-ConfigShort-ToReleaseList-r16	::= SEQUENCE (SIZE (1.. maxNrofConfigSPS-r16)) OF SPS-ConfigShortIndex-r16	OPTIONAL,	-- Need ON
}


SPS-ConfigShort-r16 ::=                SEQUENCE {
    nrofHARQ-Processes-r16             		INTEGER (1..16),
    n1PUCCH-AN-r16                          PUCCH-ResourceId                                                        OPTIONAL,   -- Need M
    mcs-Table-r16                           ENUMERATED {qam64LowSE}                                                 OPTIONAL,   -- Need S
	sps-ConfigShortIndex-r16				SPS-ConfigShortIndex-r16,
    harqProcessIdOffset-r16					INTEGER(0..15)
	periodicityExtended-r16                 ENUMERATED {FFS},
...
}

SPS-ConfigShortIndex-r16	::=	INTEGER (1.. maxNrofConfigSPS-r16)

-- TAG-SPS-CONFIG-STOP
-- ASN1STOP

	SPS-Config field descriptions

	mcs-Table
Indicates the MCS table the UE shall use for DL SPS (see TS 38.214 [19],clause 5.1.3.1. If present, the UE shall use the MCS table of low-SE 64QAM table indicated in Table 5.1.3.1-3 of TS 38.214 [19]. If this field is absent and field mcs-table in PDSCH-Config is set to 'qam256' and the activating DCI is of format 1_1, the UE applies the 256QAM table indicated in Table 5.1.3.1-2 of TS 38.214 [19]. Otherwise, the UE applies the non-low-SE 64QAM table indicated in Table 5.1.3.1-1 of TS 38.214 [19].

	n1PUCCH-AN
HARQ resource for PUCCH for DL SPS. The network configures the resource either as format0 or format1. The actual PUCCH-Resource is configured in PUCCH-Config and referred to by its ID. See TS 38.213 [13], clause 9.2.3.

	nrofHARQ-Processes
Number of configured HARQ processes for SPS DL (see TS 38.321 [3], clause 5.8.1).

	periodicity
Periodicity for DL SPS (see TS 38.214 [19] and TS 38.321 [3], clause 5.8.1).


	sps-ConfigShort-ToAddModList
Indicates the short DL SPS configurations to be added or modified, identified by SPS-ConfigShortIndex.

	sps-ConfigShort-Release
Indicates the short DL SPS configurations to released, identified by SPS-ConfigShortIndex.

	sps-ConfigShort
Configuration for short DL SPS.

	sps-ConfigShortIndex
The Index of one of multiple short DL SPS configurations.

	harqProcessIdOffset
If configured, this field indicates the offset used in deriving the HARQ process IDs, see TS 38.321, clause 5.3.1.

	periodicityExtended
Periodicity for short DL SPS (see TS 38.214 [19] and TS 38.321 [3], clause 5.8.1). 
FFS



<Next change>
6.4 RRC multiplicity and type constraint values
–	Multiplicity and type constraint definitions
...
maxNrofConfigSPS				INTEGER ::= 16		-- Maximum number of simultaneous SPS configurations per BWP
...


