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1 Introduction
At RANP#83 meeting, a WI on NR V2X was approved [1], and one of the objectives is as following:

	· Resource allocation [RAN1, RAN2]

· Mode 1

· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome

· Mode 2

· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome


In RAN2 #105bis meeting [2], there were some agreements achieved for SL configured grant.
	Agreements on SL configured grant: 

1: 
Multiple active configured sidelink grants should be supported in NR sidelink.

2: 
A confirmation for activation/deactivation of SL configured grant type-2 is needed. Details are FFS. 


	Agreements on SL configured grant: 

1: 
The type 1 and 2 configured SL grant should be specified for NR SL mode 1.


In this contribution, we will have further discussion on how to support sidelink configured grant, from RAN2 perspective.
2 Discussion
Based on the agreements above, we can found that both Type 1 and Type 2 configured grant for SL are supported, given that they are also supported in NR Uu, some mechanisms in NR Uu may be reused or regarded as baseline. In this section, we will discuss how to support SL configured grant Type 1 and Type 2 respectively, based on the mechanisms in NR Uu and LTE-V2X.
2.1 Issues common to type 1 and type 2 configured grant
It has been agreed by RAN2 that multiple configured sidelink grants should be supported in NR V2X to serve more diversified services. Based on this agreement, a further issue related to NR SL CGs is waht is the maximum number of active SL CGs, there are two possible value: 8 or 16. In our view, up to 8 active SL CGs are sufficient in NR SL as that in LTE. From the perspective of signalling overhead, supporting more active SL CGs requires longer length of SL CG index to be included in the DCI or other massage/signalling, which would increase the signalling overhead. Also, the exact number may depend on how many bits are reserved for the field of SL CG index in the DCI format and could be decided by RAN1. Since the number of active SL CGs will depends on how many bits are/can be reserved in DCI, which is decided by RAN1, we RAN2 can assume the number in LTE (i.e. 8) as baseline, and will come back if RAN1 think the bits in DCI used to indicate the SL CG index is not 3. 
Proposal 1: RAN2 assumption is that up to 8 configured sidelink grants per UE for NR SL. The exact number depends on RAN1’s.
When a UE is configured with multiple SL CGs at the same time, another issue needs to be considered is the granularity of SL CG configurations. According to RAN1’s agreements, there is only one active BWP at a time. Whether configured sidelink grant should be configured per BWP or per resource pool has not decided yet. In our understanding, if SL CG is configured based on BWP, all active configured sidelink grants may fall in several resource pools within the BWP randomly, and it is likely that there exists resource pools without active configured sidelink grant, which may influence the performance especially for the delay-sensitive service. So, we propose to allocate configured sidelink grants based on resource pool.   

Proposal 2: SL CGs should be configured per resource pool.
In NR/LTE Uu, the priority of dynamic grant is always higher than that of configured grant. With this restriction, a dynamically scheduled grant should override a configured grant if there is overlap in time domain between these two uplink grants. On the one hand, it is reasonable to let the dynamic grant assigned for a more critical service (e.g. like URLLC) takes precedence over the configured grant carrying data with lower priority (e.g. eMBB). On the other hand, since that the network is aware of active configured grant available for a UE, it can allocate a dynamic grant that satisfies the same LCH restriction as the overridden configured grant. Thus in case the dynamic assignment is motivated for eMBB while URLLC service expects to be sent via configured grant, how to handle/avoid the resource collision can be up to network implementation.
The same principle should be applied for NR SL. For both type 1 and type 2 configured sidelink grant, the dynamic sidelink grant shall override the SL CG(s) when the resource collision occurs in time domain. 

Proposal 3: Like NR Uu, the dynamic sidelink grant shall override the configured sidelink grant type 1 or type 2 in case of overlap in time domain.
2.2 SL Configured Grant Type 1 
In NR Uu, configured grant Type 1 can be used for latency sensitive service. To decrease the transmission delay, the corresponding configuration of configured grant Type 1 is carried by RRC signalling (i.e. IE ConfiguredGrantConfig) and is activated via RRC signalling (i.e. setupRelease of configuredGrantConfig). In NR SL, SL configured grant Type 1 can be used for the advanced services which also have low latency requirements, therefore, the mechanism used in NR Uu can be reused here, i.e., corresponding configuration is carried by RRC signalling and activated/deactivated via RRC signalling. 

Proposal 4: The configuration for SL configured grant Type 1 is carried by RRC signalling, and SL Configured Grant Type 1 is activated/de-activated via RRC signalling.
As mentioned above, in the current NR RRC specification, for configured Type 1, the configuration is contained in the IE ConfiguredGrantConfig as following. 

ConfiguredGrantConfig ::=           SEQUENCE {

    frequencyHopping                    ENUMERATED {intraSlot, interSlot
   OPTIONAL,   -- Need S,

    cg-DMRS-Configuration               DMRS-UplinkConfig,

    mcs-Table                           ENUMERATED {qam256, qam64LowSE}    OPTIONAL,   -- Need S

    mcs-TableTransformPrecoder          ENUMERATED {qam256, qam64LowSE}           OPTIONAL,   -- Need S

    uci-OnPUSCH                         SetupRelease { CG-UCI-OnPUSCH }              OPTIONAL,   -- Need M

    resourceAllocation                  ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch },

    rbg-Size                            ENUMERATED {config2}                OPTIONAL,   -- Need S

    powerControlLoopToUse               ENUMERATED {n0, n1},

    p0-PUSCH-Alpha                      P0-PUSCH-AlphaSetId,

    transformPrecoder                   ENUMERATED {enabled, disabled}                     OPTIONAL,   -- Need S

    nrofHARQ-Processes                  INTEGER(1..16),

    repK                                ENUMERATED {n1, n2, n4, n8},

    repK-RV                             ENUMERATED {s1-0231, s2-0303, s3-0000}              OPTIONAL,   -- Need R

    periodicity                         ENUMERATED {

                                                sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, sym8x14, sym10x14, sym16x14, sym20x14,

                                                sym32x14, sym40x14, sym64x14, sym80x14, sym128x14, sym160x14, sym256x14, sym320x14, sym512x14,

                                                sym640x14, sym1024x14, sym1280x14, sym2560x14, sym5120x14,

                                                sym6, sym1x12, sym2x12, sym4x12, sym5x12, sym8x12, sym10x12, sym16x12, sym20x12, sym32x12,

                                                sym40x12, sym64x12, sym80x12, sym128x12, sym160x12, sym256x12, sym320x12, sym512x12, sym640x12,

                                                sym1280x12, sym2560x12

    },

    configuredGrantTimer                    INTEGER (1..64)                 OPTIONAL,   -- Need R

    rrc-ConfiguredUplinkGrant               SEQUENCE {

        timeDomainOffset                        INTEGER (0..5119),

        timeDomainAllocation                    INTEGER  (0..15),

        frequencyDomainAllocation               BIT STRING (SIZE(18)),

        antennaPort                             INTEGER (0..31),

        dmrs-SeqInitialization                  INTEGER (0..1)                    OPTIONAL,   -- Need R

        precodingAndNumberOfLayers              INTEGER (0..63),

        srs-ResourceIndicator                   INTEGER (0..15)                 OPTIONAL,   -- Need R

        mcsAndTBS                               INTEGER (0..31),

        frequencyHoppingOffset                  INTEGER (1.. maxNrofPhysicalResourceBlocks-1)OPTIONAL,  -- Need R

        pathlossReferenceIndex                  INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1),

        ...

    }                                                               OPTIONAL,       -- Need R

    ...

}

To support SL configured grant Type 1, the next issue is which parameters can be reused and whether we need introduce other new parameters. Since the parameters in ConfiguredGrantConfig are related to both RAN1 and RAN2, from RAN2 perspective, we need to identify which parameters are related to RAN2 firstly, and discuss whether they can be reused for SL CG Type 1.

In our understanding, the parameters green highlighted above are related to RAN2, and for SL configured Type 1, it seems that all these highlighted parameters need to be considered with the following usage:

· number of HARQ process, e.g. nrofHARQ-Processes-SL: If any, indicates the number of SL HARQ process configured. The existence of the parameter relies on RAN1’s agreement on whether a SL CG type 1 can use more than one HARQ process.
· periodicity for SL transmission, e.g. periodicity-SL: Indicates the periodicity for SL transmission

· time domain resource indicator, e.g. timeDomainOffset-SL, timeDomainAllocation-SL: Indicates the time domain resources used for SL configured grant Type 1
Apart from parameters listed above, the index of SL CG type 1 (e.g. Type1CGConfigIndex) should be contained in the RRC configuration message on account of the support of multiple active SL CGs, in order to indicate the index of one of multiple SL CG Type 1 configurations.
Proposal 5: To support SL configured Type 1, at least the following information need to be contained in the corresponding configuration signalling:
· Type1 configured grant Configuration index
· number of HARQ process(if any, pending on RAN1)
· periodicity for SL transmission 
· time domain resource indicator 
As shown above, there are many parameters for configured grant Type 1 in Uu, in our understanding, the same situation will be occurred in SL as these parameters are essential to guarantee the transmission, moreover, some of these parameters need to be known to the receiver, such as time/frequency resource, MCS, DMRS sequence and so on, therefore, the next issue we need to consider is which parameters need to be transmitted to the peer UE and how to transmit these parameters. Since we have not concluded which parameters will be included for SL configured grant Type 1, so it is too early to decide which parameters need to be transmitted to the peer UE, however, for the time being, we can discuss how to transmit these parameters to the peer UE. In NR Uu, the configuration for configured grant Type 1 is carried by RRC signalling, since the total overhead of the configuration is very large, and it is impossible to put them in DCI as the size of DCI is very limited. For sidelink, we have agreed PC5-RRC is supported at least for unicast, as analysed above, the size of the corresponding configuration is very large, and it seems not impossible to put them in the SCI, therefore, similar as NR Uu, it is better using PC5-RRC to transmit these parameters to the receiver UE, at least for SL unicast.   

Proposal 6: At least for SL unicast, the configuration of SL configured grant Type 1 is transmitted to the receiver UE via PC5-RRC.
2.3 SL Configured Grant Type 2
Different from configured grant Type 1 in NR Uu, there is one type activation mechanisms for CG Type 2, i.e. via the PDCCH (addressed to CS-RNTI), and two types deactivation (including deactivation and release) mechanisms for CG Type 2:

· Via PDCCH: i.e. addressed to CS-RNTI 

· Via RRC signalling: i.e. setupRelease of configuredGrantConfig
Moreover, CG Type 2 (i.e. SPS) is also supported in LTE-V2X, and the mechanisms on the activation/de-activation between NR Uu and LTE-V2X are similar. In LTE-V2X, up to 8 SL SPS can be configured and activated for different V2X messages. For each SPS configuration, it includes sps-ConfigIndex and semiPersistSchedIntervalSL. Furthermore, the following parameters are carried via DCI-5A as specified in TS 36.212:

· SL SPS configuration index – 3 bits
· Activation/release indication – 1 bit
The activation of a certain SPS configuration is based on PDCCH (addressed to SL-SPS-V-RNTI), while there are two ways to deactivate/release the SPS configuration:

· Via PDCCH: e.g., using release indication in DCI format 5A
· Via RRC: add the corresponding SPS-ConfigIndex into sps-ConfigSL-ToReleaseList
Proposal 7: As in NR Uu and LTE-V2X, the configuration for SL configured grant Type 2 is carried by RRC signalling, and SL Configured Grant Type 2 can be activated/deactivated via PDCCH (addressed to SL-CS-RNTI), and can be released via RRC.

Similar as the discussion for SL Configured Grant Type 1, the next issue we need to consider is which parameters need to be configured in Uu to support SL CG Type 2. Refer to NR Uu and LTE-V2X, at least the following information need to be considered:

· periodicity for SL transmission, e.g. periodicity-SL: Indicates the periodicity/interval for SL transmission
· Type2 configured grant Configuration index, e.g. Type2CGConfigIndex-SL: Indicates the index of one of multiple SL CG Type 2 configurations

· cs-RNTI for SL: used for activation, deactivation 
· number of HARQ process, e.g. nrofHARQ-Processes-SL: If any, indicates the number of SL HARQ process configured. The existence of the parameter relies on RAN1’s agreement on whether a SL CG type 2 can use more than one HARQ process.
Proposal 8: To support SL configured Type 2, at least the following information need to be contained in the corresponding configuration for SL in Uu:

· number of HARQ process (if any, pending on RAN1)
· periodicity for SL transmission 
· Type2CGConfigIndex for sidelink
· cs-RNTI for SL
At last meeting, we have agreed that a confirmation for activation/deactivation of SL configured grant type-2 is needed. However, it needs considerations that whether reporting confirmation is always needed when the UE detects a DCI for SL CG type 2 activation/deactivation. A UE transmits confirmation for SL CG type 2 via uplink resources. Basically, if the confirmation is needed, the network should guarantee that there are plenty of available UL resources to be allocated to the UE for feedback. Otherwise, failure to transmit confirmation in time can lead to problems. For example, after decoding the command for deactivation successfully, the UE terminates the sidelink transmission(s) on corresponding SL CG type 2, but the network failed to assign suitable UL resources to the UE thus deactivation confirmation cannot be informed to the network timely, in which case the deactivated SL CG type 2 is unavailable to the UE whilst the network can not assign this SL CG type 2 to other UEs. As a result, it causes the waste of SL resources. Consequently, it is proper that the network can indicate the need of confirmation for a given SL CG type 2 explicit according to factors such as link quality and the availability of UL resource.
Proposal 9: The network indicates the need of confirmation reporting per SL CG type 2.
When the confirmation is required, next issue is how to support confirmation for activation/deactivation for SL configured sidelink grants. In NR Uu, for configured grant Type 2, the confirmation can be carried by MAC CE with a specific LCID, specified in TS 38.321 and shown below:
	6.1.3.7
Configured Grant Confirmation MAC CE

The Configured Grant Confirmation MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-2.

It has a fixed size of zero bits.

Table 6.2.1-2 Values of LCID for UL-SCH

Index

LCID values

…
…
55

Configured Grant Confirmation




To support confirmation for activation/deactivation of SL configured grant Type 2, similar as NR Uu, MAC CE with a new LCID can be introduced.

In LTE V2X, more than one SPS can be active at the same time and confirmation is not supported. Even if the confirmation was introduced in NR SL, it is better to make its reporting configurable, i.e. let the network to enable/disable the feedback for each SL CG type 2. If enabled, MAC CE is employed to carry the confirmation. Otherwise, LTE V2X based mechanism can be reused.
Proposal 10: The confirmation for activation/deactivation for SL configured sidelink grants is carried by MAC CE with a new LCID.

Moreover, at last meeting, we also agreed that multiple active configured sidelink grants are supported in NR sidelink. Therefore, next issue is how to enable configured grant confirmation for multiple active SL configured grants. First, we would like to review the avtivation/deactivation mechanism in LTE V2X, although SPS confirmation is not supported in LTE-V2X. In LTE V2X, there are up to 8 SPS configuration, and eNB can activate/deactivate the SPS configurations one by one via DCI, i.e.. for each DCI, only a specific SPS configuration index included, and a field to indicate actication or deactivation. For NR V2X, the method that activating/deactivating the SPS configurations one by one via DCI can be reused, besides this, to avoid ambiguity of confirmation MAC CE, the gNB can activate the next SPS configuration only after the confirmation of the previous has been received. Therefore, when to activate/de-activate each configured grant and how to avoid ambiguity of confirmation MAC CE are pending on network implementation.
Proposal 11: For multiple SL configured grants Type 2, when to activate/de-activate each configured grant and how to avoid ambiguity of confirmation MAC CE are pending on network implementation.
3 Conclusion

In this paper, we have discussed some issues on configured grant support in NR sidelink, and have made the following proposals: 
Proposal 1: RAN2 assumption is that up to 8 configured sidelink grants per UE for NR SL. The exact number depends on RAN1’s.
Proposal 2: SL CGs should be configured based on resource pool.
Proposal 3: Like NR Uu, the dynamic sidelink grant shall override the configured sidelink grant type 1 or type 2 in case of overlap in time domain.
Proposal 4: The configuration for SL configured grant Type 1 is carried by RRC signalling, and SL Configured Grant Type 1 is activated/de-activated via RRC signalling.
Proposal 5: To support SL configured Type 1, at least the following information need to be contained in the corresponding configuration signalling:
· Type1 configured grant Configuration index
· number of HARQ process(if any, pending on RAN1)

· periodicity for SL transmission 
· time domain resource indicator 
Proposal 6: At least for SL unicast, the configuration of SL configured grant Type 1 is transmitted to the receiver UE via PC5-RRC.
Proposal 7: As in NR Uu and LTE-V2X, the configuration for SL configured grant Type 2 is carried by RRC signalling, and SL Configured Grant Type 2 can be activated via PDCCH (addressed to SL-CS-RNTI), and can be deactivated/released via PDCCH or RRC.
Proposal 8: To support SL configured Type 2, at least the following information need to be contained in the corresponding configuration for SL in Uu:

· number of HARQ process (if any, pending on RAN1)
· periodicity for SL transmission 
· Type2CGConfigIndex for sidelink

· cs-RNTI for SL
Proposal 9: The network indicates the need of confirmation reporting per SL CG type 2.
Proposal 10: The confirmation for activation/deactivation for SL configured sidelink grants is carried by MAC CE with a new LCID.
Proposal 11: For multiple SL configured grants Type 2, when to activate/de-activate each configured grant and how to avoid ambiguity of confirmation MAC CE are pending on network implementation.
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