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1 Introduction
In RAN1#99 meeting [1], they reached following agreements related to the SL configured grant:
	Agreements:
· At least the following parameters are part of a SL configured grant configuration:

· Configuration index of the CG 

· Time offset (for type-1 only)

· Time-frequency allocation (for type-1 only)

· Using the same format as in DCI.

· Periodicity

· The configured grant is associated with a single transmit resource pool.

· RAN2 can add other parameters if deemed necessary by RAN2

· A UE in mode 1 is configured at least with one transmit resource pool 

· For type-2 CG, the time-frequency allocation and the configuration index of the CG are indicated in DCI.

· All parameters for CG type 2 for activation DCI re-use the same respective parameters configured for CG type 1, when applicable. 
· The mapping with the values of HPN in SCI is fixed for a TB, and is up to UE implementation.


In RAN1 #100 meeting [2], HARQ ID calculation for SL configured grant related agreements has been achieved as following：
	Agreements (Q2):
· The HARQ process ID for each transmission in a resource corresponding to a SL configured grant is determined based on the formula used for UL configured grants. 
· The mapping with the values of HPN in SCI is fixed for a TB, and is up to UE implementation.


In RAN1 #100bis meeting [3], there were some agreements achieved for SL configured grant.
	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


In previous RAN1 meeting, following agreements were made on SL configured grant calculation [4]:
	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:
· The gNB can configure between the following options for configured grant type-1:
· SFN indexing is used for deriving the slots.


In this contribution, we will have further discussion on leftovers for configured sidelink grant, from RAN2 perspective.
2 Discussion
In R15 MAC specification, only periodicity of devisor of 10240ms is supported for UL CG and the occurrences are the same whichever the frame. In R16 Uu, supporting of any integer value of one slot leads to the periodicity of non-divisor of 10240ms. Thus the fixed periodicity cannot be ensured when the SFN is wrapped around. This is because the exact time of activation by RRC configuration is not fixed for UL CG type-1, then it would happen that the RRC massage is sent by the network in Hyper Frame x while received by the UE in Hyper Frame y, as depicted below.
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To solve the problem, a time reference, timeReferenceSFN, is introduced to indicate in RRC configuration whether SFN0 or SFN512 is used as boundary, aiming at addressing the time ambiguity issue, as described in [5]. Based on above discussion, formula for UL CG type-1 is defined by adding the green-highlighted part as follows:

	After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the Nth (N >= 0) uplink grant occurs in the symbol for which:

[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
 (timeReferenceSFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).


Observation 1: A time reference parameter timeReferenceSFN has been introduced in R16 Uu and included in RRC configuration to indicate either SFN0 boundary or SFN512 boundary.
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. Based on the principles, the first SL grant within the Sth periodicity of SL CG type 1 is defined to start as shown below:
	[(SFN × numberOfSLSlotsPerFrame) + logical slot number in the frame] =
 (timeReferenceSFN × numberOfSLSlotsPerFrame + sl-TimeOffsetCGType1+ S × PeriodicitySL) modulo (1024 × numberOfSLSlotsPerFrame).
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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.


Observation 2: According to RAN1’s agreements, the parameter timeReferenceSFN should be reused to determine the occasion of SL CG type-1 in the MAC formula.
However, 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.

Proposal 1: A separate sl-TimeReferenceSFN-Type1 should be defined in RRC configuration for SL CG type-1. 

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 [6]. 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.
Proposal 2: sl-TimeOffsetCGType1 should be the offset of a resource with respect to the frame of which SFN = sl-TimeReferenceSFN-Type1. 
Another issue is to clarify the definition of parameter used in the equation of SL CG calculation. 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.
Proposal 3: To clarify that numberOfSLSlotsPerFrame refers to the number of logical slots that can be used for SL transmission(s) within the associated resource pool in the frame. 

3 Conclusion

In this paper, we have discussed some issues on calculation of configured grant in NR sidelink, and have made the following proposals: 
Observation 1: A time reference parameter timeReferenceSFN has been introduced in R16 Uu and included in RRC configuration to indicate either SFN0 boundary or SFN512 boundary.
Observation 2: According to RAN1’s agreements, the parameter timeReferenceSFN should be reused to determine the occasion of SL CG type-1 in the MAC formula.

Proposal 1: A separate sl-TimeReferenceSFN-Type1 should be defined in RRC configuration for SL CG type-1. 

Proposal 2: sl-TimeOffsetCGType1 should be the offset of a resource with respect to the frame of which SFN = sl-TimeReferenceSFN-Type1. 

Proposal 3: To clarify that numberOfSLSlotsPerFrame refers to the number of logical slots that can be used for SL transmission(s) within the associated resource pool in the frame. 
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5 Annex A:
Text proposals on TS 38.331
6.3.5
Sidelink information elements

<Irrelevant Texts Removed>
–
SL-ConfiguredGrantConfig
The IE SL-ConfiguredGrantConfig specifies the configured grant configuration information for NR sidelink communication.

SL-ConfiguredGrantConfig information element
-- ASN1START

-- TAG-SL-CONFIGUREDGRANTCONFIG-START

SL-ConfiguredGrantConfig-r16 ::=           SEQUENCE {

    sl-ConfigIndexCG-r16                       SL-ConfigIndexCG-r16,

    sl-PeriodCG-r16                            SL-PeriodCG-r16                                                       OPTIONAL, -- Need M

    sl-NrOfHARQ-Processes-r16                  INTEGER (1..16)                                                       OPTIONAL, -- Need M

    sl-HARQ-ProcID-offset-r16                  INTEGER (1..16)                                                       OPTIONAL, -- Need M

    sl-CG-MaxTransNumList-r16                  SL-CG-MaxTransNumList-r16                                             OPTIONAL, -- Need M

    rrc-ConfiguredSidelinkGrant                SEQUENCE {

        sl-TimeResourceCG-Type1-r16                INTEGER (0..496)                                                  OPTIONAL, -- Need M

        sl-StartSubchannelCG-Type1-r16             INTEGER (0..26)                                                   OPTIONAL, -- Need M

        sl-FreqResourceCG-Type1-r16                INTEGER (0..6929)                                                 OPTIONAL, -- Need M

        sl-TimeOffsetCG-Type1-r16                  INTEGER (0..7999)                                                 OPTIONAL, -- Need R

        sl-N1PUCCH-AN-r16                          PUCCH-ResourceId                                                  OPTIONAL, -- Need M

        sl-PSFCH-ToPUCCH-CG-Type1-r16              INTEGER (0..15)                                                   OPTIONAL  -- Need M

        }                                                                                                                OPTIONAL, -- Need M

    ...,


[[
rrc-ConfiguredSidelinkGrant-v1620      RRC-ConfiguredSidelinkGrantExt-r16











OPTIONAL  -- Need M



]]
}

SL-ConfigIndexCG-r16 ::=          INTEGER (1..maxNrofCG-SL-r16)

SL-CG-MaxTransNumList-r16 ::=     SEQUENCE (SIZE (1..8)) OF SL-CG-MaxTransNum-r16

SL-CG-MaxTransNum-r16 ::=                  SEQUENCE {

    sl-Priority-r16                            INTEGER (1..8),

    sl-MaxTransNum-r16                         INTEGER (1..32)

}

SL-PeriodCG-r16 ::=            CHOICE{

    sl-PeriodCG1-r16               ENUMERATED {ms0, ms100, ms200, ms300, ms400, ms500, ms600, ms700, ms800, ms900, ms1000},

    sl-PeriodCG2-r16               INTEGER (1..99)

}

RRC-ConfiguredSidelinkGrantExt-r16 ::=            SEQUENCE{

    sl-TimeReferenceSFN-Type1-r16                

ENUMERATED {sfn512}                                               OPTIONAL  -- Need S
    ...

}

-- TAG-SL-CONFIGUREDGRANTCONFIG-STOP

-- ASN1STOP

	SL- ConfiguredGrantConfig field descriptions

	sl-ConfigIndexCG

This field indicates the ID to identify configured grant for sidelink.

	sl-CG-MaxTransNumList

This field indicates the maximum number of times that a TB can be transmitted using the resources provided by the configured grant. sl-Priority corresponds to the logical channel priority.

	sl-FreqResourceCG-Type1

Indicates the frequency resource location of sidelink configured grant type 1. An index giving valid combinations of one or two starting sub-channel and length (joinly encoded) as resource indicator (RIV), as defined in TS 38.214 [19].

	sl-N1PUCCH-AN

This field indicates the HARQ resource for PUCCH for SL configured grant type 1 or SL configured type 2. The actual PUCCH-Resource is configured in sl-PUCCH-Config and referred to by its ID.

	sl-NrOfHARQ-Processes

This field indicates the number of HARQ processes configured for a specific configured grant. It applies for both Type 1 and Type 2.

	sl-PeriodCG

This field indicates the period of sidelink configured grant in the unit of ms.

	sl-PSFCH-ToPUCCH -CG-Type1
This field, for configured grant type 1, indicates slot offset between the PSFCH associated with the last PSSCH resource of each period and the PUCCH occasion used for reporting sidelink HARQ.

	sl-StartSubchannelCG-Type1

This field indicates the starting sub-channel of sidelink configured grant Type 1. An index giving valid sub-channel index.

	sl-TimeResourceCG-Type1

This field indicates the time resource location of sidelink configured grant Type 1. An index giving valid combinations of up to two slot positions (jointly encoded) as time resource indicator (TRIV), as defined in TS 38.212 [17].

	sl-TimeOffsetCG-Type1

This field indicates the time offset related to SFN= sl-TimeReferenceSFN-Type1.


	RRC-ConfiguredSidelinkGrantExt field descriptions

	sl-TimeReferenceSFN-Type1
Indicates SFN used for determination of the offset of a resource in time domain. The UE uses the closest SFN with the indicated number preceding the reception of the sidelink configured grant configuration Type 1, see TS 38.321 [3], clause 5.8.3. If the field sl-TimeReferenceSFN-Type1 is not present, the reference SFN is 0.


6 Annex B:
Text proposals on TS 38.321
5.8.3
Sidelink

There are two types of transmission without dynamic grant:

-
configured grant Type 1 where an sidelink grant is provided by RRC, and stored as configured sidelink grant;

-
configured grant Type 2 where an sidelink grant is provided by PDCCH, and stored or cleared as configured sidelink grant based on L1 signalling indicating configured sidelink grant activation or deactivation.

Type 1 and/or Type 2 are configured with a single BWP. Multiple configurations of up to 8 configured grants (including both Type 1 and Type 2, if configured) can be active simultaneously on the BWP.

RRC configures the following parameters when the configured grant Type 1 is configured, as specified in TS 38.331 [5] or TS 36.331 [21]:

-
sl-ConfigIndexCG: the identifier of a configured grant for sidelink;

-
sl-CS-RNTI: SLCS-RNTI for retransmission;

-
nrofHARQ-Processes: the number of HARQ processes for configured grant;
-
sl-periodCG: periodicity of the configured grant Type 1;

-
sl-TimeOffsetCGType1: Offset of a resource with respect to SFN = sl-TimeReferenceSFN-Type1 in time domain;

-
sl-TimeResourceCGType1: time resource location of the configured grant Type 1;
-
sl-CG-MaxTransNumList: the maximum number of times that a TB can be transmitted using the configured grant;

-
sl-harq-procID-offset: offset of HARQ process for configured grant Type 1;

-
sl-TimeReferenceSFN-Type1: SFN used for determination of the offset of a resource in time domain. The UE uses the closest SFN with the indicated number preceding the reception of the configured grant configuration Type 1.
RRC configures the following parameters when the configured grant Type 2 is configured, as specified in TS 38.331 [5]:

-
sl-ConfigIndexCG: the identifier of a configured grant for sidelink;

-
sl-CS-RNTI: SLCS-RNTI for activation, deactivation, and retransmission;

-
nrofHARQ-Processes: the number of HARQ processes for configured grant;

-
sl-periodCG: periodicity of the configured grant Type 2;

-
sl-CG-MaxTransNumList: the maximum number of times that a TB can be transmitted using the configured grant;
-
sl-harq-procID-offset: offset of HARQ process for configured grant Type 2.

Upon configuration of a configured grant Type 1, the MAC entity shall for each configured sidelink grant:

1>
store the sidelink grant provided by upper layers as a configured sidelink grant;

1>
initialise or re-initialise the configured sidelink grant to determine PSCCH duration(s) and PSSCH duration(s) according to sl-TimeOffsetCGType1 and sl-TimeResourceCGType1, and to reoccur with sl-periodCG for transmissions of multiple MAC PDUs according to clause 8.1.2 of TS 38.214 [7].

NOTE 1:
If the MAC entity is configured with multiple configured sidelink grants, collision among the configured sidelink grants may occur. How to handle the collision is left to UE implementation.
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] =
 (sl-TimeReferenceSFN-Type1 × numberOfSLSlotsPerFrame + sl-TimeOffsetCGType1+ S × PeriodicitySL) modulo (1024 × numberOfSLSlotsPerFrame).

where [image: image5.png]PeriodicitySL




, and numberOfSLSlotsPerFrame and N refer to the number of logical slots that can be used for SL transmsission within the associated resource pool in the frame and 20ms, respectively, as specified in clause 8.1.7 of TS 38.214 [7].
After a sidelink grant is configured for a configured grant Type 2, the MAC entity shall consider sequentially that the first slot of Sth sidelink grant occurs in the logical slot for which:

[(SFN × numberOfSLSlotsPerFrame) + logical slot number in the frame] =
[(SFNstart time × numberOfSLSlotsPerFrame + slotstart time) + S × PeriodicitySL] modulo (1024 × numberOfSLSlotsPerFrame).

where SFNstart time and slotstart time are the SFN and logical slot, respectively, of the first transmission opportunity of PSSCH where the configured sidelink grant was (re-)initialised.

When a configured sidelink grant is released by upper layers, all the corresponding configurations shall be released and all corresponding sidelink grants shall be cleared.

The MAC entity shall:

1>
if the configured sidelink grant confirmation has been triggered and not cancelled; and

1>
if the MAC entity has UL resources allocated for new transmission:

2>
instruct the Multiplexing and Assembly procedure to generate a Sidelink Configured Grant Confirmation MAC CE as defined in clause 6.1.3.34;

2>
cancel the triggered configured sidelink grant confirmation.

For a configured grant Type 2, the MAC entity shall clear the corresponding configured sidelink grant immediately after first transmission of Configured Grant Confirmation triggered by the configured sidelink grant deactivation.
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