[bookmark: _Hlk145670493]3GPP TSG RAN WG1 #115			R1-2311378
Chicago, USA, November 13th – November 17th, 2023

Agenda Item:	5
Source:	Xiaomi
Title:	Discussion on extended CG-SDT periodicities
Document for:	Discussion and decision


Introduction
Extended CG-SDT periodicities has been endorsed as a Rel-18 TEI in RAN2 and it has been confirmed in RAN1#114 meeting that extension of CG-SDT periodicities have low impact on RAN1 specifications. Furthermore, exact values of the extended periodicities were agreed in the last RAN2 meeting and RAN1 has received the related incoming LS in this meeting [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.




Based on above, we mainly focus on the impact of extended CG-SDT periodicities on RAN1 specifications and provide our proposals in this contribution. 

Discussion
Mapping relationship between SSB and CG PUSCH resources
According to ConfiguredGrantConfig field descriptions in TS 38.331, we can observe that the minimum value of the periodicity of CG-SDT is 5ms, and the maximum value of the periodicity is 640ms irrespective of the configured subcarrier spacing. 
Table 1 CG-SDT PUSCH periodicity description
	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}
480 and 960 kHz:	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}
In case of SDT, the network does not configure periodicity values less than 5ms.



To ensure the gNB could recognize the finer downlink transmission beam during SDT procedure, the SSBs-to-CG SDT PUSCH resources mapping mechanism was introduced in Rel-17 SDT WI. Typically, there is only one transmission occasion in one CG PUSCH period except for the PUSCH repetition case, but there may be multiple SSBs especially in FR2 in a serving cell. So, it is reasonable to create the mapping relationship between SSBs and CG-SDT PUSCH resource based on the Rel-17 CG period. In Rel-17 SDT WI, the SSB to CG PUSCH resource association period was introduced, which has a mapping relationship with CG period, as shown in table 2.

Table 2 Mapping between PUSCH configuration period and SS/PBCH block to configured PUSCH resource association period
	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}



Besides, the concept of association pattern period was also involved for CG-SDT to make the UE easier to find the regularity and maintain the association relationship between SSBs and CG-SDT PUSCH resources. Furthermore, with the association pattern period, unnecessary buffer resources can be relaxed, by which the UE needn’t to buffer the whole mapping relationship within an H-SFN from SFN#0 to SFN#1023. For Rel-17 CG-SDT, the association pattern period includes one or more association period and repeats at most every 640 msec. 
 
However, according to the incoming LS from RAN2[1], many larger values ranging from several seconds to ~1 hour are introduced for CG-SDT periodicity in Rel-18 TEI, some of which are quite larger than the maximum value of the legacy period. Therefore, it is necessary to revisit whether the legacy table 2 built in Rel-17 as above can be reused for these extended CG-SDT periodicities.   

According to TS 38.213, within an association period, it should be ensured that all SSBs indicted by the gNB are mapped at least once to valid PUSCH occasions and associated DMRS resources. However, if one of these extended periodicities, e.g., 5120ms, is configured, there is no PUSCH occasions within one association period even with the maximum value, e.g., 640ms, so the current mapping relationship between  should be revised for larger period accordingly. One simple and straightforward way is, just taking these extended CG-SDT periodicities as their corresponding SSBs to CG-SDT PUSCH resources association period. 

Besides, when it comes to the association pattern period, its usage is meaningless for the extended CG-SDT periodicities, considering that the duration of an H-SFN, i.e., 10240ms, is even smaller than some of the extended periodicities, e.g., 61440ms, 122880ms and so on. Besides, even if the concept of association pattern period is retained for longer periodicities, at most it shares the same values with extended CG-SDT periodicities. 


Proposal 1: adopt the text proposal in the appendix for the mapping between CG-SDT period and association period in TS 38.213 Clause 19.1. 

Proposal 2: adopt the text proposal in the appendix for the description of association pattern period in TS 38.213 Clause 19.1. 
[bookmark: _Ref494215420]Conclusion
In this contribution, we discuss the impact of extended CG-SDT periodicities on the physical layer. Based on the discussion, our views are summarized as follows.

Proposal 1: adopt the text proposal in the appendix for the mapping between CG-SDT period and association period in TS 38.213 Clause 19.1. 

Proposal 2: adopt the text proposal in the appendix for the description of association pattern period in TS 38.213 Clause 19.1. 
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Appendix 
	TS 38.213 V18.0.0
[bookmark: _Toc83289645][bookmark: _Toc145664372]19.1	Configured-grant based PUSCH transmission

***unchanged part omitted***
[bookmark: _GoBack]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 when the PUSCH configuration period is not larger than 640 msec, otherwise, equals to the PUSCH configuration period, 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, for the PUSCH configuration period is not larger than 640 msec, 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}
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