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Introduction
This is the trigger of the following email discussion:

· [POST111-e][705][V2X] Proposal 2-1 and 2-2  (Huawei)

Discuss the proposal 2-1 and 2-2, and if possible prepare agreeable 38.321 CR in R2-2008583 (discussion in R2-2008584 if needed). Note cover-page should be written well (with reasonable impact analysis). CR will be approved by email. Deadline is 9/3 10:00am (UTC).   

	Proposal 2-1: timeReferenceSFN is captured in ASN.1. Or, timeReferenceSFN is removed from 38.321.

Proposal 2-2: the definition of N and numberOfSLSlotsPerFrame in the CR to 38.321 are agreed.


Companies are requested to provide their views on the issues listed in this document.
In current TS 38.321, the equation for the sidelink configured grant type 1 occasion is shown as below: 
After a sidelink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the first slot of the Sth sidelink grant occurs in the logical slot for which:

[(SFN × numberOfSLSlotsPerFrame) + logical slot number in the frame] =
 (timeReferenceSFN × numberOfSLSlotsPerFrame + sl-TimeOffsetCGType1+ S × PeriodicitySL) modulo (1024 × numberOfSLSlotsPerFrame).

where [image: image2.png]PeriodicitySL




, and numberOfSLSlotsPerFrame and N refer to the number of logical slots that can be used for SL transmsission in the frame and 20ms, respectively, as specified in clause 8.1.7 of TS 38.214 [7].
Remaining issues on calculation of sidelink configured grant occasion

The leftover issues for calculation of sidelink configured grant occasion are listed below.

Issue 1: Necessity of timeReferenceSFN
In R2-2007919, it has been suggested that the parameter timeReferenceSFN should be reused to determine the occasion of SL CG type-1 in the MAC formula for the following reasons:

·     When it comes to SL CG type-1, it was agreed by RAN1 in #100bis meeting that the UL formula shall be reused for determining the occasion of SL CG type-1 with several changes (e.g. using logical indexes, using slot-level granularity and so on). And SFN is employed to derive slots in the formula as mentioned in the introduction section. Therefore, it is reasonable to inherit the time reference for SL CG type-1 and utilize it to calculate the Sth SL grant in MAC specification.

In R2-2006704, it has been suggested to remove the parameter from the equation in 5.8.3 for the following reason:

·     timeReferenceSFN is not supported in RRC ASN.1.

Thus, RAN2 can discuss whether to keep the parameter timeReferenceSFN in the equation for sidelink configured grant occasion or not. 

Note that in RAN1#100bis meeting, RAN1 achieved the following agreement for sidelink configured grant. RAN1 agreed to use the Uu formula with the following changes as listed below. However, RAN1 never agreed to remove the timeReferenceSFN from the formular. 
	Agreements:

· The slots for sidelink transmission for CG type-1 are determined using the UL formula in 38.321 with the following changes: 

· Using slot-level granularity instead of symbol-level granularity (i.e., remove numberOfSymbolsPerSlot, “symbol number in the slot”, S in the formula)

· periodicity is in number of slots

· timeDomainOffset is expressed in number of slots

· FFS: frame indexing (e.g., SFN, or virtual frame number)

· FFS: whether logical or physical slots are used


Question 1A:
Do companies agree to keep the parameter timeReferenceSFN in the equation for sidelink configured grant occasion in section 5.8.3 in TS 38.321?

· Yes.

· No.
	Company
	Yes/No
	Comment

	Sharp
	Yes
	 We share same view as HW.

	LG
	Yes
	

	Lenovo
	Yes
	

	OPPO
	Yes
	This parameter is introduced in IIOT WID in Rel16. The root cause of this parameter is that periodicity of CG type1 can not be divided by SFN period and there could be misalignment between network and UE about the radio frame when RRC message is received. It is most likely that periodicity of CG can’t be divided by total number of logical slots within one SFN period and the misalignment of timing of RRC message could still exist.

	Ericsson (Min)
	Yes 
	We are also fine following the majority view.

	vivo
	Yes
	Since the equation is based on latest RAN1 agreement, we prefer not to make any change unless RAN1 makes decision to remove the parameter timeReferenceSFN in the equation

	CATT
	Yes
	We share the same view as Huawei that timeReferenceSFN should be kept.

	ZTE
	Yes
	We share the same view as Huawei.

	Samsung
	Yes
	

	
	
	

	
	
	


In R2-2007919, it has been suggested that a separate sl-TimeReferenceSFN-Type1 should be defined in RRC configuration for SL CG type-1 for the following reasons:

·     The use of time reference timeReferenceSFN has been captured in above equation, but its definition and/or explanation is absent, and it is unclear whether the parameter in formula for SL CG is the one indicated in the UL CG configuration because the name of these two parameters are the same. Therefore, we propose that a separate sidelink-specific parameter, sl-TimeReferenceSFN-Type1 should be introduced in the RRC massage for SL CG type-1, like in R16 Uu.

Thus, RAN2 can discuss whether to define a separate sl-TimeReferenceSFN-Type1 in RRC configuration for sidelink configured grant type 1 or not. 

Question 1B:
If the answer to Question 1A is yes, do companies agree to define a separate sl-TimeReferenceSFN-Type1 in RRC configuration for sidelink configured grant type 1?

· Yes.

· No.
	Company
	Yes/No
	Comment

	Sharp
	Yes
	A separate parameter to avoid the confusion

	LG
	Yes
	

	Lenovo
	Yes
	

	OPPO
	
	No strong opinion. Note this parameter supposes to be configured for sidelink. And in MAC layer the equation will be clearly for SL CG resource allocation, so I don’t think it is possible to mix them up.

	Ericsson (Min)
	Yes
	Agree with the intention to avoid the confusion, we are also fine following the majority view.

	vivo
	Yes
	Prefer to define a separate sidelink-specific parameter.

	CATT
	Yes
	

	ZTE
	Yes
	

	Samsung
	Yes with comment
	This parameter should be part of rrc-ConfiguredSidelinkGrant

	
	
	


In R2-2007919, it has been suggested to clarify that sl-TimeOffsetCGType1 should be the offset of a resource with respect to the frame of which SFN = sl-TimeReferenceSFN-Type1 for the following reasons:

·     With the introduction of sl-TimeReferenceSFN-Type1, SFN0 or SFN512 is configured explicitly to the UE for the purpose of determining each SL CG occasion. For instance, if the parameter indicates that SFN512 is used, the first available SL CG occasion occurs after an offset sl-TimeOffsetCGType1 corresponding to SFN512; otherwise, sl-TimeOffsetCGType1 is considered by taking SFN0 as reference. In a word, the time offset should take the boundary given by sl-TimeReferenceSFN-Type1 as a reference, not always the SFN0 as captured in the current MAC spec. To align with the principle defined for UL CG type-1, sl-TimeOffsetCGType1 should be the offset of a resource with respect to the frame of which SFN = sl-TimeReferenceSFN-Type1.

Thus, RAN2 can discuss whether sl-TimeOffsetCGType1 should be the offset of a resource with respect to the frame of which SFN = sl-TimeReferenceSFN-Type1. 

Question 1C:
If the answer to Question 1B is yes, do companies agree sl-TimeOffsetCGType1 should be the offset of a resource with respect to SFN = sl-TimeReferenceSFN-Type1, which is similar as in Uu?

· Yes.

· No.
	Company
	Yes/No
	Comment

	Sharp
	Yes
	Reuse NR Uu.

	LG
	Yes
	

	Lenovo
	Yes
	

	OPPO
	Not exactly
	The problem comes to the wording “similar to Uu”. In Uu interface all the timing is absolute timing in ms. But in SL interface the offset should be logical slots instead of absolute timing in ms.

	Ericsson (Min)
	No
	We believe that the reference timing should be sl-TimeReferenceSFN-Type1 – T_TA / 2(i.e., subtracting 1/2 of the timing advance). Otherwise, for the asynchronous carrier (i.e., when the gNB is not aware of the timing used in the SL carrier), the different UEs will have a different notion of time. This will prevent proper operation, especially the use of CG and DG.
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This is aligned with the operation of DG and CG type-2, where the time of transmission is obtained by shifting T_TA/2 with respect to the reception of DCI (see 8.1.2.1 in TS 38.214).

We would be fine with the specification configurable between the Uu behaviour and this behaviour. 

	vivo
	Yes
	Follow Uu.

	CATT
	Yes
	

	ZTE
	Agree with OPPO
	It should be offset with respect to logical slots. 

	Samsung
	Yes
	

	
	
	


Issue 2: Definition of N
In R2-2006704, it has been suggested to clarify that N is the number of slots that can be used for SL transmission within 20 ms of the configured UL-DL configuration, if configured, for the following reason:
·      It is currently specified that numberOfSLSlotsPerFrame and N refer to the number of logical slots that can be used for SL transmsission in the frame. However, accoding to 38.214 subcaluse 8.1.7, N is the number of slots that can be used for SL transmission within 20 ms of the configured UL-DL configuration. Thus, the definition of N should be changed according to 38.214.

Thus, RAN2 can discuss whether to some clarification on the definition of N is needed or not.

Question 2A:
Do you agree that RAN2 needs to clarify the definition of N?

· Yes (The definition of N is not clear in the current specification )

· No, (The definition of N is already clear in the current specification).
	Company
	Yes/No
	Comment

	Sharp
	Yes
	From our perspective, the clarification is same as the definition of N in TS38.214, sub-clause 8.1.7 which is based on tdd-UL-DL-ConfigurationCommon.

	LG
	Yes
	

	Lenovo
	Yes
	Share the view as Sharp that the definition should align with TS38.214

	OPPO
	No
	In the agreed CR R2-2008630 this part is not changed yet as following:
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, and numberOfSLSlotsPerFrame and N refer to the number of logical slots that can be used for SL transmsission in the frame and 20ms, respectively, as specified in clause 8.1.7 of TS 38.214 [7].

Our reading is this is aligned with RAN1 spec already.

	Ericsson (Min)
	Yes
	In whatever direction we go, it is important to keep an alignment with the RAN1 specification.

	vivo
	Yes
	According to the latest RAN1 specification TS 38.214 V16.2.0 as below:

A given resource reservation period [image: image7.png]


 in milliseconds is converted to a period [image: image9.png]


 in logical slots as:
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 where N is the number of slots that can be used for SL transmission within 20 ms of the configured UL-DL configuration.

The definition of N in MAC is not aligned with TS 38.214.

	CATT
	Yes
	

	ZTE
	Yes
	

	Samsung
	Yes
	

	
	
	


Question 2B:
If the answer to Question 2A is yes, do you agree with the following change on the definition of N?

N refers to the number of logical slots that can be used for SL transmsission in the frame and within 20ms, respectivelyif configured, of TDD-UL-DL-ConfigCommon as specified in TS 38.331 [5] and clause 8.1.7 of TS 38.214 [7]

· Yes 

· No, (please provide your suggestion if any).
	Company
	Yes/No
	Comment

	Sharp
	Yes
	

	LG
	Yes
	

	Lenovo
	No
	Highlithed part is difference, which is the origianl text from TS 38.214. we slightly prefer to align with 214 text here
N refers to the number of logical slots that can be used for SL transmsission in the frame and within 20ms, respectivelyif configured, of the configured UL-DL configuration as specified in TS 38.331 [5] and clause 8.1.7 of TS 38.214 [7]

	OPPO
	
	Please refer to previous comment

	Ericsson (Min)
	Yes
	No strong view but good to keep alignment with RAN1 spec.

	vivo
	No
	We suggest changes in consistent with RAN1 specification as following:

N refers to the number of logical slots that can be used for SL transmsission in the frame and within 20ms of the configured UL-DL configuration as specified in clause 8.1.7 of TS 38.214.

	CATT
	Yes
	

	ZTE
	Yes
	

	Samsung
	
	Agree that the text should be aligned with RAN1. So the text proposal from either Lenovo or vivo seems fine.

	
	
	


Issue 3: Definition of numberOfSLSlotsPerFrame
In R2-2007919, it has been suggested to clarify that numberOfSLSlotsPerFrame refers to the number of logical slots that can be used for SL transmsission within the associated resource pool in the frame for the reason that:

·     RAN1 has agreed that logical instead of physical index is adopted in the SL CG formula. In addition, a SL CG is allowed to be associated with only one transmitting resource pool. This means that SL grants occur periodically and logically in single transmitting resource pool. Therefore, when deriving SL CG occasion, only slots used for sidelink within the same resource pool are counted, i.e. numberOfSLSlotsPerFrame refers to the number of logical slots that can be used for SL transmission(s) within the associated resource pool in the frame.

Note in this RAN2 meeting, RAN2 agreed with the addition of the missing resource pool ID associated with each configured sidelink type-1 configuration to reflect that the configured sidelink grant is assocaited with a single transmit resource pool. 
Thus, RAN2 can discuss whether to some clarification on the definition of numberOfSLSlotsPerFrame is needed or not.
Question 3A:
Do you agree that RAN2 needs to clarify the definition of numberOfSLSlotsPerFrame?

· Yes (The definition of numberOfSLSlotsPerFrame is not clear in the current specification )

· No, (The definition of numberOfSLSlotsPerFrame is already clear in the current specification).
	Company
	Yes/No
	Comment

	Sharp
	Yes
	See our reply to Question 3B

	LG
	Yes
	

	Lenovo
	Yes, but
	Depends on whether we use this parameter anymore e.g. whether to substitute the parameter to N

	OPPO
	Yes
	

	Ericsson (Min)
	Yes
	

	vivo
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes
	

	Samsung
	Yes
	

	
	
	

	
	
	


Question 3B:
If the answer to Question 3A is yes, do you agree with the following change on the definition of numberOfSLSlotsPerFrame?

numberOfSLSlotsPerFrame refers to the number of logical slots that can be used for SL transmsission within the associated resource pool in the frame. 

· Yes 

· No, (please provide your suggestion if any).
	Company
	Yes/No
	Comment

	Sharp
	No
	According to agreements in RAN1#101e as hereby copied below,

Agreement:

· The formula for determining the resources for CG Type-1 uses logical slots (periodicity is in units of ms, which is converted to logical slots using the same formula to be decided in mode 2)

Agreements(formula decided in mode 2)
· For conversion of Prsvp_TX  QUOTE Prsvp_TX and Prsvp_RX  QUOTE Prsvp_RX measured in ms to P’rsvp_TX and P’rsvp_RX in logical slots, LTE principle is reused by the following formula:

· P’rsvp = ceiling(N/20ms ( Prsvp)  QUOTE Prsvp'=N20 ms×Prsvp where N is the number of slots that can be used for SL transmission within 20 ms of the configured UL-DL configuration

the SL CG uses logical slots which is defined by the formula in mode 2, based on tdd-UL-DL-ConfigurationCommon as discussed in Question 2A/2B. If the logical slots within a resource pool are adopted, it would go against RAN1 agreements and a conversion from a time period “10ms” to number of slots within resource pool needs to be defined. Note that conversion from a time period to logical slots is defined in 8.1.7, TS38.214, instead of conversion to slots of a resource pool. Meanwhile, the slots within a resource pool are determined on top of a SFN cycle, i.e. SFN 0-1023, it would mean the number of slots within a resource pool in a frame of 10ms is clearly not a constant. Considering all three reasons above, we propose to use logical slots as RAN1 suggested in the agreements.

Considering tdd-UL-DL-ConfigurationCommon at most includes 2 patterns with periodicity both as 10ms, as pointed out by OPPO in R2-2006769, numberOfSLSlotsPerFrame is not a constant within 10ms and there would be technical issue for the parameter, thus, we propose the changed formula as follows,

After a sidelink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the first slot of the Sth sidelink grant occurs in the logical slot for which:

[([image: image13.png][SFN /2]



 × N) + logical slot number in the two consecutive frames] =
 (+ sl-TimeOffsetCGType1+ S × PeriodicitySL) modulo (512 × N).
 timeReferenceSFN/2× N 
where [image: image17.png]PeriodicitySL




, and N refers to the number of logical slots that can be used for SL transmsission in 20ms, as specified in clause 8.1.7 of TS 38.214 [7]. The first frame of the two consecutive frames is an even frame.

	LG
	Yes
	

	Lenovo
	No
	Share the view as Sharp

	OPPO
	Yes&No
	First of all we need make clear all the parameters in the equation should comply same definition of “logical slot”. If logical slot refers to SL logical slots within same resource pool, the answer is “yes”. But then other parameter e.g. periodicity, referenceSFN(or reference slot) and offset should be also modified by following same set of logical slots. In our contribution R2-2006769 that’s alternatives 3 basically. If the logical slot refer to SL logical slots i.e. not specific for one resource pool, then the answer is “no” and then we fully agree with Sharp apart from timeReferenceSFN part. Again in our contribution that’s called alternative 1 or 2.

	Ericsson (Min)
	No
	As Sharp commented, it is better to use N to replace numberOfSLSlotsPerFrame. 

In addition, RAN2 may also consider to address problem 3 as described in R2-2006769. In fact, even these two problems are resolved, the slots identified by the equation intends to be sidelink slots but it is possible that they are not located in the resource pool where the concerned CG is associated, as pointed out in R2-2006769

	vivo
	No
	We think the definition of numberOfSLSlotsPerFrame is dependent on how to resolve the equation of CG resource calculation in 5.8.3. Since RAN2 will send LS to RAN1 to trigger discussion first, we suggest keep current text for the moment. 

	CATT
	
	We share the same view as OPPO.

	ZTE
	No
	Resource pool is configured via a bitmap. Thus, if the number of sidelink slot per 20ms is defined referred to resource pool, it will cause that the number of available sidelink slot in every 20ms is not constant.

	Samsung
	No
	Share the view from Sharp

	
	
	


Issue 4: Definition of sl-TimeOffsetCGType1
In R2-2006704, it has been suggested to clarify that sl-TimeOffsetCGType1 refers to the number of logical slots that can be used for SL transmsission.
Thus, RAN2 can discuss whether to some clarification on the definition of sl-TimeOffsetCGType1 is needed or not.
Question 4A:
Do you agree that RAN2 needs to clarify the definition of sl-TimeOffsetCGType1?

· Yes (The definition of sl-TimeOffsetCGType1 is not clear in the current specification )

· No, (The definition of sl-TimeOffsetCGType1 is already clear in the current specification).
	Company
	Yes/No
	Comment

	Sharp
	Yes
	Support to clarify sl-TimeOffsetCGType1 as in unit of logical slots.

	LG
	Yes
	

	Lenovo
	Yes
	

	OPPO
	No
	Not sure what do you want to discuss. In the agree CR R2-2008630 the definision is already changed as following:

-
sl-TimeOffsetCG-Type1: Offset of a resource with respect to SFN = 0 in time domain, refering to the number of logical slots that can be used for SL transmission;


	Ericsson (Min)
	Yes
	

	vivo
	Yes but see comments
	This issue has already been address by email [AT111-e][705][V2X] 38.321/36.321 Miscellaneous corrections (LG).
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	CATT
	No necessary
	Agree with OPPO and vivo. The agreed CR for MAC was already covered this proposed change. Thus, it’s no necessary to be discussed.

	ZTE
	Yes
	

	Samsung
	No
	Share the view as OPPO and vivo. The intention of this question is not clear 

	
	
	


Question 4B:
If the answer to Question 4A is yes, do you agree to clarify that sl-TimeOffsetCG-Type1 refers to the number of logical slots that can be used for SL transmission? 
· Yes 

· No, (please provide your suggestion if any).

	Company
	Yes/No
	Comment

	Sharp
	Yes
	

	LG
	Yes
	

	OPPO
	
	Please refer to previous comment

	Ericsson (Min)
	No
	See comments for Q1C

	vivo
	Yes
	See comments in Question 4A.

	CATT
	No necessary
	No necessary to be discussed.

	ZTE
	Yes
	But the number of logical slots cannot be gotten from resource pool.

	Samsung
	
	See the comment in Q4A

	
	
	

	
	
	


Conclusion
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