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[bookmark: foreword][bookmark: scope]Introduction
This moderator summary concerns the LS from RAN2 on extended CG-SDT periodicities in [1]. The content of the LS is the following:
	

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.




Recall that, in August, RAN1 sent the following reply [2] to the RAN2 LS in [3]: 
	

1. Overall Description:

RAN1 would like to thank RAN2 for the LS in R1-2206387 on following question:
	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.



RAN1 discussed the question and provides the following feedback:
RAN1 confirms that extension of CG-SDT periodicities would have low impact on RAN1 specifications.



Further, this document summarizes contributions and draft CRs [4] – [16] submitted to agenda item 5. Issues that are in the focus of the initial discussion round are tagged FL2.
Follow the naming convention in this example:
· LSextSDT-v000.docx
· LSextSDT-v001-CompanyA.docx
· LSextSDT-v002-CompanyA-CompanyB.docx
· LSextSDT-v003-CompanyB-CompanyC.docx
In file names, please use the hyphen character (not the underline character) and include ‘v’ in front of the version number, as in the examples above and in line with the general recommendation (see slide 11 in R1-2308803), otherwise the sorting of the files will be messed up (which can only be fixed by the RAN1 secretary).
To avoid excessive email load on the RAN1 email reflector, please note that there is NO need to send an info email to the reflector just to inform that you have uploaded a new version of this document. Companies are invited to enter the contact info in the table below.
FL2 Question 0-1a: Please consider entering contact info below for the points of contact for this email discussion.
	Company
	Point(s) of contact
	Email address(es)

	ZTE
	Ziyang Li
	li.ziyang1@zte.com.cn

	Samsung
	Qi (Mark) Xiong
	q1005.xiong@samsung.com

	Ericsson
	Sandeep Veedu
	sandeep.narayanan.kadan.veedu@ericsson.com

	Xiaomi
	Xuemei Qiao
	qiaoxuemei@xiaomi.com

	MediaTek
	Chiou-Wei Tsai
	cw.tsai@mediatek.com



Issue #1: Association period
Several contributions [6, 7, 8, 12, 13, 14] express that the association period, in terms of the number of PUSCH configuration periods, as defined in TS 38.213 clause 19.1 [17], is always one for the extended CG-SDT periodicities. Whereas contributions [4, 5, 9, 10, 15] indicate that the association period need not be always one. 
FL1 High Priority Proposal 1-1a: For the extended periodicities indicated in [1], the association period expressed in terms of number of the PUSCH configuration periods is always one. 
	Company
	Y/N
	Comments

	ZTE
	Y
	This is much simpler and can already satisfy the intended scenarios for the extended CG periodicities.

	Samsung
	Y
	

	Ericsson
	Y
	

	Apple
	N
	If the association period is the same as the length of PUSCH configuration period, which is equal to 1. Then, finally only one SSB is supported for CG-SDT configuration. Currently, all SSBs are mapped at least once to valid PUSCH occasions and associated DMRS resources in an association period. Do we intend to update the Rel-17 definition of association period and association pattern period?

	Xiaomi
	Y
	Within one association period, if there are more than one extended CG period, it means that different SSBs within the SSB burst may be associated with different CG-SDT PUSCH resources across from more than one extended CG period. However, after such long period, the best SSB measured by the UE before it initiates the CG-SDT procedure may be already changed. In this way, it is hard for the UE to indicate the best SSB index to the gNB. So, we suggest to keep the association period equal to the PUSCH configuration period. 
@Apple, we don’t know the logic why only one SSB is supported for CG-SDT configuration if the association period is the same as the length of PUSCH configuration period. In fact, SSBs are mapped to PUSCH resources, which consists of multiple DMRS ports with one or two DMRS sequences within one PUSCH occasion. 

	Moderator
	Thank you all for the responses.
@Apple, please check Xiaomi’s reply. The moderator’s understanding is also that having association period and PUSCH configuration period to be same does not imply that only one SSB is supported for CG-SDT configuration.
Based on the received responses, the following TP can be considered (based on [6]):
FL2 High Priority Proposal 1-1b: Update Table 19.1-1 in TS 38.213 clause 19.1 as follows:
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}





	Company
	Y/N
	Comments

	Xiaomi2
	Y
	

	Apple
	
	With the current proposal, the number of supported SSB is limited by the configured CG-SDT PUSCH DMRS port number. If majorities consider the SSB number is not the concern. We are ok with this Proposal.

	ZTE
	Y
	

	MTK
	Y
	

	Ericsson
	Y
	



Issue #2: Starting position of association period
As per the current TS 38.213 specification [17], the starting position of the association period is based on SFN 0. Some contributions [6, 9, 10] express that the starting position should be based on hyper SFN 0 (as opposed to SFN 0) for the extended periodicities. The reason is that the extended periodicities go beyond SFN, and hence, hyper SFN is needed for the UE to understand the exact start point of association period. These contributions also express that hyperSFN parameter provided in SIB1 can used for indicating the stating position. 
FL1 High Priority Proposal 2-1a: For the extended periodicities indicated in [1], the starting position of the association period is based on hyper SFN 0. 
	Company
	Y/N
	Comments

	ZTE
	Y
	Agree with Moderator’s analysis.

	Samsung
	Y
	

	Ericsson
	Y
	

	Apple
	Yes
	Hyper SFN should be used, otherwise don’t how to support such longer CG-SDT periodicities.

	Xiaomi
	Y
	

	Moderator
	Based on the received responses, the following TP can be considered:
FL2 High Priority Proposal 2-1b: Adopt the following TP for TS 38.213 clause 19.1:
	19	PUSCH transmission in RRC_INACTIVE state 
19.1	Configured-grant based PUSCH transmission
< Unchanged text omitted >
[bookmark: OLE_LINK1]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 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.
< Unchanged text omitted >





	Company
	Y/N
	Comments

	Xiaomi2
	Y
	

	Apple
	Y
	

	ZTE
	Y
	

	Ericsson
	Y
	



Issue #3: Association pattern period
[bookmark: _Hlk150751350]As per the current TS 38.213 specification [17], 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. Contributions [9, 14, 15] express that maximum association pattern period should be 3604480 msec (i.e., same as the maximum CG-SDT periodicity), as opposed to 640 msec, for the extended periodicities. Whereas contribution [6] expresses that it should be 5242880 msec (so that it is divisible by 1024 hyper SFN) and contribution [12] expresses that it should be one PUSCH configuration period. Contribution [7] expresses that the concept of association pattern period should not be applicable to extended periodicities.
FL1 High Priority Question 3-1a: For the association pattern period for the extended periodicities indicated in [1], companies are invited to indicate a preference between these options.
· Option 1: The pattern repeats at most every 3604480 msec. 
· Option 2: The pattern repeats at most every 5242880 msec.
· Option 3: The association pattern period is one PUSCH configuration period.
· Option 4: The concept of association pattern period is not applicable.
· Option 5: Other way forward (please elaborate in the comment field).
	Company
	Option
	Comments

	ZTE
	Option 2
	Current definition of association pattern period can basically apply to the extended CG periodicities, however, considering that the maximum association period 3604480ms can not be divisible by 1024 hyper SFN, then the association pattern period has to include one or more association period and an idle period so that the starting point would not changed after 1024 hyper SFN wrap around. Therefore, 5242880ms (512 hyper SFN) should be the maximum association pattern period instead of 3604480ms.

	Samsung
	Option 3
	When the duration of the period becomes such huge value. If we still keep the same rule to determine the ssb-ro association pattern period, the original intention of having such pattern period is not hold anymore. The real purpose for such pattern period is avoid UE to always/continuous determine the recourse, and only constraint it is a relative short time, which originally is max 160ms, and then for IAB case, we extend to 640ms. And later on, we mirror that for SSB-PUSCH for CG-SDT design. 
However, now the PUSCH configuration period is now in much much larger than that level of a few hundreds of ms, so that we think in this case, it should rely on gNB configuration to constrain it in one PUSCH configuration period when these larger value is used.


	Ericsson
	Option 1 or Option 3
	

	Apple
	Option 2
	Option 2 is following the Rel-17 association period and association pattern period design principle. Standard impact is minor.
BTW, do we intend to apply the new association pattern period values of 3604480 msec or 5242880 msec to existing Rel-17 CG-SDT periodicities which maximum pattern period is up to 640ms?

	Xiaomi
	option 3, 4
	If option 2 adopted, it means that for larger period values, e.g., 5232880 msec, the association pattern will repeat twice within 1024 H-SFN. In this way, there is no need to introduce the concept of association pattern period, which aims to relax the UE buffer to store the mapping relationship between SSBs and CG-PUSCH resources within 1024 H-SFN. 


	Moderator 
	The moderator recommends the companies to check the responses above and see if there can be a compromise. Nevertheless, it seems that Option 2 and Option 3 have more support compared to Option 1 and Option 4. Therefore, the following proposal can be considered:
FL2 High Priority Question 3-1b: For the association pattern period for the extended periodicities indicated in [1], companies are invited to indicate a preference between these two options:
· Option 2: The pattern repeats at most every 5242880 msec.
· Option 3: The association pattern period is one PUSCH configuration period.

	Company
	Option
	Comments

	Xiaomi
	Still prefer option 4, but can live option 3
	The association pattern period is defined to keep the SSBs to PUSCH resources mapping relationship repeats every period, further to make the UE easier maintain the relationship between the mapping relationship and time instances and to reduce UE buffer complexity. However, if too large association pattern period is introduced, which is half of the 1024 H-SFN, it is original usage is meaningless. So, option 2 is not supported by us. 
Besides, without option 3, the SSB-to-PRU mapping relationship can also be maintained well if FL2 High Priority Proposal 1-1b is agreed, which ensures that the mapping relationship is always kept within one CG period. In this way, the mapping pattern is easy to maintain within 1024 H-SFN, and it will not be affected by CG-SDT PUSCH occasion validation rules. It is just like that, in rel-15, there is no concept of pattern period for CG PUSCH, right?

	Apple
	
	We prefer option 2, and open to Option3.

	ZTE
	
	If Option 2 is not preferred by companies, then we may need to drop the rule of association pattern period, i.e. there is no association pattern period definition for CG periodicity larger than 640 ms, it cannot work when 1024 H-SFN wraps around if a pattern period is not divisible by 1024 H-SFN since it simply repeats without an empty period outside of a pattern period.
As an alternative, the following TP can be considered:
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]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 if PUSCH configuration period is not larger than 640 ms. 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.


	MTK
	Option 4
	The association pattern was originally introduced in R15 RACH when the association between SSB-RO cannot be guaranteed to always repeat within one association period for all cases. Therefore, a larger period (i.e. the association pattern period) was then introduced to ensure the association for sure will repeat. 
With the above understanding, we do not see the need for defining the association pattern period when the association period is limited to 1. Therefore, we support Option 4. The following TP (edited from ZTE’s version) can be considered for Option 4. 
When the PUSCH configuration period is not larger than 640 ms, Aan 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

	Ericsson
	
	Fine with the TPs proposed by ZTE and MediaTek.



Issue #4: Reply LS to RAN2
In the LS from RAN2 on extended CG-SDT periodicities in [1], RAN2 has not requested for any feedback from RAN1. Nevertheless, the moderator would like to check with the companies regarding the need for a reply from RAN1 to the RAN2 LS. 
FL1 High Priority Question 4-1a: Is there a need for a RAN1 reply to the LS from RAN2 in [1]? If yes, what aspects should be captured in the reply? Please elaborate in the comment field.
	Company
	Y/N
	Comments

	ZTE
	N
	A reply LS is not needed, but a Rel-18 TP is needed.

	Samsung
	N
	Similar to ZTE

	Ericsson
	
	No strong need.

	Apple
	N
	If the RAN1 agreements have no impacts to RAN2, the LS is not needed.

	Xiaomi
	N
	Above 3 issues are mainly related to RAN1 spec and there is no need to send LS to RAN2.

	Moderator
	Based on the received responses, it seems that a RAN1 reply to the LS is not needed. 
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