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[bookmark: _Ref506539118]Introduction
RAN1 received an LS from RAN2 on extended CG-SDT periodicities, which includes the following questions [1]:
	1. Overall Description: 
RAN2 thanks RAN1 for the information provided in the reply-LS R1-2308487. Since the impact to RAN1 specifications is considered to be low by RAN1, RAN2 intends to extend the CG-SDT periodicities with the following values:
{1280, 2560, 5120, 10240, 61440, 122880, 307200, 604160, 1208320, 1802240, 3604480} ms
2. Actions:
To RAN1 group.
ACTION: 	RAN2 kindly asks RAN1 to take the above information into account and perform necessary updates to the RAN1 specifications.


In the contribution, we present our views on the RAN1 standard impacts to support extended CG-SDT periodicities. 
Discussion on extended CG-SDT periodicities
For Rel-17 CG-SDT, the maximum CG PUSCH periodicity of CG-SDT is the same as the legacy CG PUSCH periodicity, i.e., 640ms. As indicated in the RAN2 incoming LS, the extended CG-SDT periodicities include the following candidates {1280, 2560, 5120, 10240, 61440, 122880, 307200, 604160, 1208320, 1802240, 3604480} ms. From RAN1 perspective, to support longer periodicities for CG-PUSCH configuration, the potential specification impacts include introducing new PUSCH configuration periods, the association period and association pattern period for mapping between SSB index and CG-PUSCH resources. The related part of TS38.213 specification is excerpt in the below table.
	An association period, starting from frame with SFN 0, for mapping  SS/PBCH block indexes, from the number of SS/PBCH block indexes, to valid PUSCH occasions and associated DM-RS resources is the smallest value in the set determined by the PUSCH configuration period provided by periodicity in ConfiguredGrantConfig according to Table 19.1-1 such that  SS/PBCH block indexes are mapped at least once to valid PUSCH occasions and associated DM-RS resources within the association period. A UE is provided a number of SS/PBCH block indexes associated with a PUSCH occasion and a DM-RS resource by sdt-SSB-PerCG-PUSCH. If after an integer number of SS/PBCH block indexes to PUSCH occasions and associated DMRS resources mapping cycles within the association period there is a set of PUSCH occasions and associated DMRS resources that are not mapped to  SS/PBCH block indexes, no SS/PBCH block indexes are mapped to the set of PUSCH occasions and associated DMRS resources. An association pattern period includes one or more association periods and is determined so that a pattern between PUSCH occasions with associated DMRS resources and SS/PBCH block indexes repeats at most every 640 msec. PUSCH occasions and associated DMRS resources not associated with SS/PBCH block indexes after an integer number of association periods, if any, are not used for PUSCH transmissions.
Table 19.1-1: Mapping between PUSCH configuration period and SS/PBCH block to configured PUSCH resource association period

	PUSCH configuration period  (msec)
	Association period (number of PUSCH configuration periods)

	5
	{1, 2, 4, 8,16, 32, 64, 128}

	8
	{1, 2, 4, 5, 8, 10, 16, 20, 40, 80}

	10
	{1, 2, 4, 8,16, 32, 64}

	16
	{1, 2, 4, 5, 8,10,20,40}

	20
	{1, 2, 4, 8,16, 32}

	32
	{1, 2, 4, 5, 10, 20}

	40
	{1, 2, 4, 8, 16}

	64
	{1, 2, 5, 10}

	80
	{1, 2, 4, 8}

	128
	{1, 5}

	160
	{1, 2, 4}

	320
	{1, 2}

	640
	{1}






The simple way to support longer periodicities of CG-PUSCH is to add new rows to capture the extended CG-PUSCH periodicities and association periods, the existing periodicities and association periods remain unchanged. The association pattern period is determined by the newly introduced maximum CG-PSUCH periodicity, i.e., 3604480ms.  In addition, the candidate values for the association period could be simplified by typical SSB burst configuration, i.e., 1, 4, 8, 64. Thus, the Table 19.1-1 in TS 38.213 is updated to illustrate the extended CG-PUSCH periodicities and association periods.
[bookmark: _Ref141733433]Table 19.1-1. Mapping between PUSCH configuration period and SS/PBCH block to configured PUSCH resource association period
	PUSCH configuration period  (msec)
	Association period (number of PUSCH configuration periods)

	5
	{1, 2, 4, 8,16, 32, 64, 128}

	8
	{1, 2, 4, 5, 8, 10, 16, 20, 40, 80}

	10
	{1, 2, 4, 8,16, 32, 64}

	16
	{1, 2, 4, 5, 8,10,20,40}

	20
	{1, 2, 4, 8,16, 32}

	32
	{1, 2, 4, 5, 10, 20}

	40
	{1, 2, 4, 8, 16}

	64
	{1, 2, 5, 10}

	80
	{1, 2, 4, 8}

	128
	{1, 5}

	160
	{1, 2, 4}

	320
	{1, 2}

	640
	{1}

	1280
	{1, 4, 8, 64}

	2560
	{1, 4, 8, 64}

	5120
	{1, 4, 8, 64}

	10240
	{1, 4, 8, 64}

	61440
	{1, 4, 8, 58}

	122880
	{1, 4, 8, 29}

	307200
	{1, 4, 8, 11}

	604160
	{1, 4}

	1208320
	{1, 2}

	1802240
	{1, 2}

	3604480
	{1}


Proposal 1: Introduce a new maximum association pattern period to support extended CG-PUSCH periodicities for SDT operation, i.e., at most 3604480 ms.
Proposal 2: Update Table 19.1-1 to introduce extended CG-PUSCH periodicities and association periods.
To support about one-hour maximum CG-PUSCH periodicity, the association period starting from SFN0 is not enough, hyper SFN is required to identify the exact CG-PUSCH periodicity without confusion.  
Proposal 3: adopt the following TP into TS38.213. 
	An association period, starting from frame with SFN 0 and hyper frame with hyperSFN0 if provided, for mapping  SS/PBCH block indexes, from the number of SS/PBCH block indexes, to valid PUSCH occasions and associated DM-RS resources is the smallest value in the set determined by the PUSCH configuration period provided by periodicity in ConfiguredGrantConfig according to Table 19.1-1 such that  SS/PBCH block indexes are mapped at least once to valid PUSCH occasions and associated DM-RS resources within the association period. A UE is provided a number of SS/PBCH block indexes associated with a PUSCH occasion and a DM-RS resource by sdt-SSB-PerCG-PUSCH. If after an integer number of SS/PBCH block indexes to PUSCH occasions and associated DMRS resources mapping cycles within the association period there is a set of PUSCH occasions and associated DMRS resources that are not mapped to  SS/PBCH block indexes, no SS/PBCH block indexes are mapped to the set of PUSCH occasions and associated DMRS resources. An association pattern period includes one or more association periods and is determined so that a pattern between PUSCH occasions with associated DMRS resources and SS/PBCH block indexes repeats at most every 640 msec, or 3604480 msec if [cg-SDT-PeriodicityExt] is provided. PUSCH occasions and associated DMRS resources not associated with SS/PBCH block indexes after an integer number of association periods, if any, are not used for PUSCH transmissions.
Table 19.1-1: Mapping between PUSCH configuration period and SS/PBCH block to configured PUSCH resource association period
	PUSCH configuration period  (msec)
	Association period (number of PUSCH configuration periods)

	5
	{1, 2, 4, 8,16, 32, 64, 128}

	8
	{1, 2, 4, 5, 8, 10, 16, 20, 40, 80}

	10
	{1, 2, 4, 8,16, 32, 64}

	16
	{1, 2, 4, 5, 8,10,20,40}

	20
	{1, 2, 4, 8,16, 32}

	32
	{1, 2, 4, 5, 10, 20}

	40
	{1, 2, 4, 8, 16}

	64
	{1, 2, 5, 10}

	80
	{1, 2, 4, 8}

	128
	{1, 5}

	160
	{1, 2, 4}

	320
	{1, 2}

	640
	{1}

	1280
	{1, 4, 8, 64}

	2560
	{1, 4, 8, 64}

	5120
	{1, 4, 8, 64}

	10240
	{1, 4, 8, 64}

	61440
	{1, 4, 8, 58}

	122880
	{1, 4, 8, 29}

	307200
	{1, 4, 8, 11}

	604160
	{1, 4}

	1208320
	{1, 2}

	1802240
	{1, 2}

	3604480
	{1}






[bookmark: _Ref52481833]Conclusions
In this contribution, we presented our views on the RAN1 specification impacts to support the extended CG-SDT periodicities. We have the following proposals.
Proposal 1: Introduce a new maximum association pattern period to support extended CG-PUSCH periodicities for SDT operation, i.e., at most 3604480 ms.
Proposal 2: Update Table 19.1-1 to introduce extended CG-PUSCH periodicities and association periods.
Proposal 3: Adopt the following TP into TS38.213. 
	An association period, starting from frame with SFN 0 and hyper frame with hyperSFN0 if provided, for mapping  SS/PBCH block indexes, from the number of SS/PBCH block indexes, to valid PUSCH occasions and associated DM-RS resources is the smallest value in the set determined by the PUSCH configuration period provided by periodicity in ConfiguredGrantConfig according to Table 19.1-1 such that  SS/PBCH block indexes are mapped at least once to valid PUSCH occasions and associated DM-RS resources within the association period. A UE is provided a number of SS/PBCH block indexes associated with a PUSCH occasion and a DM-RS resource by sdt-SSB-PerCG-PUSCH. If after an integer number of SS/PBCH block indexes to PUSCH occasions and associated DMRS resources mapping cycles within the association period there is a set of PUSCH occasions and associated DMRS resources that are not mapped to  SS/PBCH block indexes, no SS/PBCH block indexes are mapped to the set of PUSCH occasions and associated DMRS resources. An association pattern period includes one or more association periods and is determined so that a pattern between PUSCH occasions with associated DMRS resources and SS/PBCH block indexes repeats at most every 640 msec, or 3604480 msec if [cg-SDT-PeriodicityExt] is provided. PUSCH occasions and associated DMRS resources not associated with SS/PBCH block indexes after an integer number of association periods, if any, are not used for PUSCH transmissions.
Table 19.1-1: Mapping between PUSCH configuration period and SS/PBCH block to configured PUSCH resource association period
	PUSCH configuration period  (msec)
	Association period (number of PUSCH configuration periods)

	5
	{1, 2, 4, 8,16, 32, 64, 128}

	8
	{1, 2, 4, 5, 8, 10, 16, 20, 40, 80}

	10
	{1, 2, 4, 8,16, 32, 64}

	16
	{1, 2, 4, 5, 8,10,20,40}

	20
	{1, 2, 4, 8,16, 32}

	32
	{1, 2, 4, 5, 10, 20}

	40
	{1, 2, 4, 8, 16}

	64
	{1, 2, 5, 10}

	80
	{1, 2, 4, 8}

	128
	{1, 5}

	160
	{1, 2, 4}

	320
	{1, 2}

	640
	{1}

	1280
	{1, 4, 8, 64}

	2560
	{1, 4, 8, 64}

	5120
	{1, 4, 8, 64}

	10240
	{1, 4, 8, 64}

	61440
	{1, 4, 8, 58}

	122880
	{1, 4, 8, 29}

	307200
	{1, 4, 8, 11}

	604160
	{1, 4}

	1208320
	{1, 2}

	1802240
	{1, 2}

	3604480
	{1}






References
1. [bookmark: _Ref47206669][bookmark: _Ref30840956][bookmark: _Ref20730972][bookmark: _Ref16193927][bookmark: _Ref6926730][bookmark: _Ref7107393][bookmark: _Ref521318726][bookmark: _Ref524340861][bookmark: _Ref510774888][bookmark: _Ref3884257]R1-2310791, “LS on extended CG-SDT periodicities”, RAN2, Ericsson
1. TS38.213, NR; Physical layer procedures for control, version 17.7.0








7/7
