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 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN1#114, RAN1 has received a LS in R1-2306387(R2-2306904) on longer CG-SDT periodicities, the technical impact and potential feedback are discussed in this contribution.
	In Release 17, the maximum configurable CG-SDT periodicity is 640 ms. In RAN2#122, it was agreed that RAN2 intends to enable configuration of the CG periodicities to higher values from Rel-18. RAN2 made this agreement under the assumption that this extension would have no or low impact on RAN1 specifications. The intention is to extend the maximum CG-SDT periodicity up to a few minutes/hours (FFS the exact value).
ACTION: RAN2 would like to ask RAN1 to take the above into account and provide any necessary feedback or concerns on RAN1 impact, if any.



 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. In addition, when discussing the candidate CG periodicities in RAN1, it does not preclude the possibility for RAN2 to introduce larger periodicities as shown below.
	Agreement for SDT in RAN1#108-e

Agreement
· For CG-SDT, the starting time of association period is SFN0.
· Regarding the candidate value set of association period, adopt the Table 2.4-1
· FFS CG period smaller than 5ms
· Note: It does not mean to RAN2 the maximum CG period is 640ms. The table will be updated if RAN2 introduces other CG period values.
· Note: The potential impact on PDCCH monitoring periodicity should be considered if larger CG period value is introduced in RAN2

Table 2.4-1: Mapping between CG period and SS/PBCH block to CG PUSCH resource association period
	[bookmark: _GoBack]CG period (msec)
	Association period (number of CG periods except when CG period is less than 5 ms)

	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 }






Observation 1: The previous RAN1 agreement in Rel-17 already anticipates the possibility for RAN2 to extend CG-SDT periodicity beyond 640 ms.
In the following, potential impact of introducing longer CG periodicities is discussed.
Issue 1: PDCCH monitoring periodicity
The above agreement mentions potential impact to PDCCH monitoring to avoid any adverse impact on the UE power consumption with the larger periodicity for CG-SDT. However, RAN2 agreed to start the T319a only after the first transmission happens on the CG-SDT resource and hence the actual SDT session starts only after the first transmission happens and only lasts at most until T319a expires. The illustration of extended CG period can be shown in Figure 1.
Assuming that the 1st CG-SDT procedure starts at time t, after UE transmits CG-SDT in CG occasion, UE will keep monitoring PDCCH until the timer T319a expires, which can be denoted as t+T1.  Within the T319a timer, the PDCCH monitoring behavior is exactly the same as legacy. 
If the CG periodicity is extended to minutes or hours, the 2nd CG-SDT procedure will be triggered at t+T2, and UE does not need to monitor PDCCH within the time interval [t+T1, t+T2], where T2 is much larger than T1(maximum 4s). Therefore, the extended CG periodicity does not have impact on PDCCH monitoring periodicity and UE consumption as long as T319a is not changed and tt should be noted that RAN2 has no intention to extend T319a as part of this feature. 
[image: ]
Figure 1. Illustration of CG period extension
Observation 2: Extending CG-SDT periodicity does not have impact on PDCCH monitoring periodicity.
Issue 2: 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. With the understanding that the new values will be much larger than 640ms, e.g. minutes or hours, these values can be added as new rows and existing rows along with existing association relationship can remain unchanged. For example, if {10min, 30min, 60min} are introduced as extended CG periods, 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}

	600000
	{1, 3, 6}

	1800000
	{1, 2}

	3600000
	{1}



Observation 3: Extending CG-SDT periodicity requires to update the Table 19.1-1 for mapping between CG period and association in TS 38.213.
Issue 3: 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 SFN0 may need to be associated with a hyper frame indicator, so that UE can understand the exact start point of association period using {hyper SFN, SFN0}. 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 when introducing larger CG periodicities.
The following TP can be an example:
	TS 38.213, section 19.1
---------------------------------------------- Text omitted ------------------------------------------------------------------
An association period, starting from frame with SFN 0 and hyper frame provided by hyperSFN, 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.
-------------------------------------------- Text omitted ------------------------------------------------------------------




Observation 4: Extending CG-SDT periodicity requires an update to the starting position of association period by reusing the existing RRC parameter hyperSFN-r17.
With the above analysis, the overall RAN1 impact on extending CG-SDT periodicities is limited, and given that in Rel-17, the previous agreement keeps the door open for RAN2 to extend the CG-SDT periodicities, from RAN1’s perspective, it’s feasible to extend the CG-SDT periodicities and the spec impact on RAN1 is limited.
Proposal 1: From RAN1’s perspective, it’s feasible to extend the CG-SDT periodicities and the spec impact on RAN1 is limited.
 Conclusion
In this contribution, we have the following proposals.
Observation 1: The previous RAN1 agreement in Rel-17 already anticipates the possibility for RAN2 to extend CG-SDT periodicity beyond 640 ms.
Observation 2: Extending CG-SDT periodicity does not have impact on PDCCH monitoring periodicity.
Observation 3: Extending CG-SDT periodicity requires to update the Table 19.1-1 for mapping between CG period and association in TS 38.213.
Observation 4: Extending CG-SDT periodicity requires an update to the starting position of association period by reusing the existing RRC parameter hyperSFN-r17.
Proposal 1: From RAN1’s perspective, it’s feasible to extend the CG-SDT periodicities and the spec impact on RAN1 is limited.
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