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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.


Furthermore, in RAN2# 107, the following agreements were reached:

	Agreements on exceptional TX resource pool and configured grant type: 

1: 
Beam failure in NR Uu is not considered as a use case for UE to use exceptional pool.

2:
The use cases for UE to apply exceptional pool include the following:


- In NR RRC IDLE/INACTIVE, when cell reselection is performed but the UE does not have the sensing results for the target cell yet.


- In NR RRC INACTIVE, when the UE initiates transition to CONNECTED mode and when mode2 TX resource pool is not configured (same as in NR IDLE).


- When UE does not have sensing results due to a change in the TX pool, e.g. NW changes the TX resource pool (reconfiguration).

3:
It is supported that target cell provide configured sidelink grant type 1/2 in HO command. The UE starts configured SL grant type 1 once it is received.

4:
For mode-2 UE, TX resource configuration of the target cell is delivered via HO command, which is only valid for target cell.

5:
A mode-1 UE is allowed to continue using the configured SL grant type 1 when beam failure or physical layer problem in NR Uu occur. FFS how long the SL configured grant is considered valid.

6:
RAN2 wait for RAN1 progress to determine whether to apply separate exceptional pools for unicast and non-unicast traffic.


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 and SL configured grant Type 1, based on the mechanisms in NR Uu.
2.1 Issues common to SL 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 what the maximum number of active SL CGs is, 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 massages/signallings, 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.
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) take 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 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  in case of overlap in time domain.
2.2 SL Configured Grant Type 1 
2.2.1 Configuration for 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 to 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. Furthermore, to maintain SL transmissions unaffected from interruptions on Uu link, the UE needs to know how long a SL CG can be used when a UE experiences Uu interruption. 
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 
· threshold indicating how long a SL CG can be used when a UE experiences Uu interruption
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: RAN2 assumes that at least for SL unicast, the configuration of SL configured grant Type 1 is transmitted to the receiver UE via PC5-RRC, which needs to be further confirmed by RAN1. 
2.2.2 How long the configured SL grant type 1 is valid in case of NR Uu interruptions
The motivation of the agreement in RAN2# 107 to continue using the configured SL grant type 1 when beam failure or physical layer problem in NR Uu occurs is to maintain SL transmissions unaffected from brief interruptions on Uu link. The usage of CG could be allowed upon the detection of the interruption, until a configured threshold (e.g., in terms of time, distance, etc.) is reached by the UE. 
Figure 1 illustrates an example where SL Mode-1 configured grant type-1 continues to be used by a UE upon encountering Uu connection interruption, until a threshold in time is met. During this time, UE may re-establish its connection to the network. Then, the performance of ongoing V2V transmissions remains unaffected. Otherwise, UE eventually switches to new resources, e.g., starts using exceptional Tx pool with random resource selection, or eventually to autonomous resource selection, if the interruption persists.


[image: image1]
Figure 1. Illustration for the continued transmission using the same SL CG for the case when Uu interruption occurs
Proposal 7: Upon NR Uu interruption (e.g., detection of a beam failure or another physical layer problem), UE can utilize the SL configured grant until the NR Uu interruption duration exceeds the time specified by a threshold configured by the gNB.
The validity threshold could be configured by gNB and signalled to UE(s) on a per-grant, per-UE, or per-cell basis. Per-cell could be indicated in the SIB message for NR V2X broadcast by gNB, while per-grant or per-UE thresholds could be signalled via dedicated RRC configuration, e.g., within the SL configured grant Type 1 configuration message. 

Proposal 8: The threshold for the usage of CG Type 1 can be indicated via dedicated signalling or system information.
2.2.3 SL Configured Grant Type 1 for mobility enhancement
In last RAN2 meeting, the exceptional Tx resource pool and configured grant were discussed and it was agreed that during the handover procedure, the target cell is able to provide configured sidelink grant type 1/2 in HO command.

3:
It is supported that target cell provide configured sidelink grant type 1/2 in HO command. The UE starts configured SL grant type 1 once it is received.
According to the existing LTE SPS sidelink configuration design, the LTE SPS sidelink configuration is provided to UE based on the UE requirement, i.e., the reporting of sidelink traffic model. Assuming in NR V2X, the configured sidelink grant is provided with the same design of LTE V2X mechanism, i.e., the UE will in advance report sidelink traffic model, then in the handover procedure, the source RAN node should be allowed to transfer the received sidelink traffic model from UE to target RAN node.
Proposal 9: It should be supported that the source RAN node transfers the received sidelink traffic model to target RAN node. 

It should also be noticed that in last RAN2 meeting [3], it has been agreed that UE uses exceptional pool during handover as what we did for LTE V2X SL:

Agreements on exceptional TX resource pool: 
1: 
As in LTE V2X, NR V2X adopts the concept of exception pool.

2:
As in LTE V2X, when configured in mode 1, UE use exceptional pool in the following cases:


i) When UE detect Uu physical layer problems or radio link failure.


ii) Before UE finish the initiated connection (re)establishment.


iii) During handover

3:
As in LTE V2X, if UE is not configured in mode 1, UE use exceptional pool when the sensing results for the normal TX resource pool is not available.
That means for now during the handover procedure, the UE is allowed to apply both exceptional pool and configured sidelink grant type 1 from the perspective of RAN2.

We think during handover, applying exceptional pool can be the baseline which can at least achieve service continuity. However, if the configured grant type 1 is already provided, it is beneficial to prioritize the utilization of configured SL grant type 1 which can provide performance guarantee than using exceptional pool, i.e., if a configured SL grant type 1 is provided for dedicated LCH(s), the UE should apply the configured sidelink grant type 1 for these LCH(s) no matter whether exceptional pool is configured or not. Only for the LCH(s) for which the configured SL grant type 1 is not provided, shall the UE applies the exceptional pool of the target cell.
Proposal 10: During handover, if the configured SL grant type 1 is provided for dedicated LCH(s), the UE should prioritize configured SL grant type 1 than using exceptional pool of the target cell for these LCHs.
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.
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 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 
· threshold indicating how long a SL CG can be used when a UE experiences Uu interruption

Proposal 6: RAN2 assumes at least for SL unicast, the configuration of SL configured grant Type 1 is transmitted to the receiver UE via PC5-RRC, which needs to be further confirmed by RAN1.
Proposal 7: Upon NR Uu interruption (e.g., detection of a beam failure or another physical layer problem), UE can utilize the SL configured grant until the NR Uu interruption duration exceeds the time specified by a threshold configured by the gNB.

Proposal 8: The threshold for the usage of CG Type 1 can be indicated via dedicated signalling or system information.
Proposal 9: It should be supported that the source RAN node transfers the received sidelink traffic model to target RAN node. 

Proposal 10: During handover, if the configured SL grant type 1 is provided for dedicated LCH(s), the UE should prioritize configured SL grant type 1 than using exceptional pool of the target cell for these LCHs.
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