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 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK15][bookmark: OLE_LINK2][bookmark: OLE_LINK16]In RAN1#114bis, RAN1 has received an LS in R1-2310791(R2-2311588) on longer CG-SDT periodicities, according to the agreed values from RAN2, the potential RAN1 impact is discussed in this contribution.
	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.


 Discussion
In Rel-17, CG-SDT has been introduced for UE in inactive state to transmit small data carried on configured grant PUSCH, the maximum CG periodicity of CG-SDT follows legacy CG PUSCH with 640ms. Considering that the maximum CG periodicity is extended to be as large as 3604480ms, the association period table and the impact on the starting position should be discussed.
Issue 1: Association period
In Rel-17, the association period is defined for CG-SDT to ensure that the SSBs can be mapped to at least one PUSCH occasion and associated DMRS resources within the association period, further, a table is defined for the mapping between CG period and association period. Apparently, if introducing new values for CG period, the table should be updated. Since the new values {1280, 2560, 5120, 10240, 61440, 122880, 307200, 604160, 1208320, 1802240, 3604480} ms are introduced for Rel-18, they should not have impact on the existing association relationship for existing values, so that these new values can be added as new rows and existing rows along with existing association relationship can remain unchanged. 
In addition, it can be observed that not all the new values have the relationship of multiples, it’s not practical to have a unified maximum value to be multiples of each new value. In addition, RAN2 defines these new values according to some real use cases, and it’s enough to have single CG periodicity in each association period in which all configured SSBs can be mapped to PUSCH resource at least once, no need to specify the case that one association period includes multiple CG periodicities.
With above analysis, the Table 19.1-1 in TS 38.213 can be updated as:
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}

	2560
	{1}

	5120
	{1}

	10240
	{1}

	61440
	{1}

	122880
	{1}

	307200
	{1}

	604160
	{1}

	1208320
	{1}

	1802240
	{1}

	3604480
	{1}



Issue 2: Starting position of association period
As mentioned in RAN2 LS, the extended CG periodicity may be up to minutes or hours, then the original start of association period SFN 0 may need to be associated with a hyper frame indicator, similarly, hyper SFN 0 can also be used as the logical starting position, so that UE can understand the exact start point of association period using {hyper SFN 0, SFN 0}. In addition, the parameter hyperSFN-r17 has already been included in SIB1 in Rel-17 for e-DRX with cycle larger than 10.24s, which can be reused for CG-SDT, then there is no ambiguity on the starting position of association period.
Issue 3: Association pattern period
According to current definition, 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. It means that an association pattern period may also include an unused period, followed after one or more association periods, which is not used for mapping. 
In addition, the association period starts at a logical time reference, e.g. {hyper SFN 0, SFN 0}, which implies that the the association pattern period should be divisible by 1024 hyper SFN so that when 1024 hyper SFN wrap around, the starting position would still be the same logical time reference. Considering that the newly introduced maximum association period 3604480 ms is not divisible by 1024 hyper SFN, the maximum association pattern period should be a value larger than 3604480 and can be divisible by 1024 hyper SFN, e.g. 512 hyper SFN or 1024 hyper SFN, among which 512 hyper SFN (5242880 ms) is the closest value.
With the above considerations, the following is proposed:
Proposal 1: Adopt the following TP for TS 38.213, clause 19.1.
	Reason for change: 
According to RAN2 LS R2-2311588, a new set of values for CG-SDT periodicities have been introduced, the relevant RAN1 spec on association period and starting position should be modified.
Summary of change:
In TS38.213, Section 19.1, the association table and maximum pattern period are updated, the starting position further considers the indication of hyper frame.
Consequences if not approved:
It’s not clear on how to use the new CG-SDT periodicities.
[bookmark: _Toc146789838]19	PUSCH transmission in RRC_INACTIVE state 
[bookmark: _Toc146789839][bookmark: _Toc83289645]19.1	Configured-grant based PUSCH transmission

< Unchanged text omitted >
An association period, starting from frame with SFN 0 and hyper frame with hyper 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 5242880 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}

	1280
	{1}

	2560
	{1}

	5120
	{1}

	10240
	{1}

	61440
	{1}

	122880
	{1}

	307200
	{1}

	604160
	{1}

	1208320
	{1}

	1802240
	{1}

	3604480
	{1}



< Unchanged text omitted >




 Conclusion
In this contribution, we have the following proposals.
Proposal 1: Adopt the following TP for TS 38.213, clause 19.1.
	Reason for change: 
According to RAN2 LS R2-2311588, a new set of values for CG-SDT periodicities have been introduced, the relevant RAN1 spec on association period and starting position should be modified.
Summary of change:
In TS38.213, Section 19.1, the association table and maximum pattern period are updated, the starting position further considers the indication of hyper frame.
Consequences if not approved:
It’s not clear on how to use the new CG-SDT periodicities.
19	PUSCH transmission in RRC_INACTIVE state 
19.1	Configured-grant based PUSCH transmission
< Unchanged text omitted >
An association period, starting from frame with SFN 0 and hyper frame with hyper 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 5242880 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}

	1280
	{1}

	2560
	{1}

	5120
	{1}

	10240
	{1}

	61440
	{1}

	122880
	{1}

	307200
	{1}

	604160
	{1}

	1208320
	{1}

	1802240
	{1}

	3604480
	{1}



< Unchanged text omitted >
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