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1 Introduction

In RAN2#105 it was agreed that:
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.

3: 
The type 1 and 2 configured SL grant should be specified for NR SL mode 1.
At last few meetings RAN1 made some progress on configured grant in both V2X and EURLLC WID. Furthermore RAN2 concluded some agreements regarding multiple configured grants. The rationale regarding multiple configured grants is quite similar between Uu and PC5 interface. Therefore we general think many conclusions could be also applied for PC5 interface with some modification.
2 Discussion
In IIOT WID, RAN2 agreed to introduce multiple SPS/CGs per
BWP and some related issues were discussed and made quite good progress. Service wise, it is different between Uu interface and PC5 interface, nevertheless such difference mainly impact detail parameters within SPS/CG configuration e.g. periodicity etc. but not the operation of multiple SPS/CGs. So basically by double checking whether the agreement for IIOT is also applicable for PC5 interface could be useful to make good progress. Here are issues and agreements we can check.
Issue1, Simultaneous configuration and activation of type1 and type2 configured grant on same BWP

It was agreed in IIOT WID because companies believe these two types configuration address different services. This point is valid also for NR SL. Plus in this release only one BWP on one carrier is allowed. Without this only one type configuration can be configured and activated which is not desirable. 

Propsoal1: Type1 and type2 configured grant is not exclusive on same BWP i.e they can be configured and activated on same BWP simultaneously. 

Issue2, How many configured grants can be configured per BWP, per cell and per UE?

It was agreed in IIOT WID that up to 12 configured grant can be configured per BWP. However it is FFS whether UE capability is needed to further limit maximum number of configured grant per cell or per UE. The diverse IIOT services are taken into account when RAN2 decided on the detail number. For sidelink if there is no relay introduced i.e. purely PC5 service, 12 seems a bit high number. But once UE2Network relay is introduced then PC5 interface is only part of relay while the E2E service will be similar to Uu interface. In this sense 12 can be also defined for PC5 interface. In addition RAN1 agreed joint release and RRC layer need to configure the mapping between states in DCI format and configured grants. So in case 12 is reused for configured grant over PC5, then most likely the mapping table can be also reused. In this release there is only one carrier for NR sidelink and there is one active BWP, so there is no difference between per BWP and per cell/per UE in terms of UE capability.
Proposal2: The maximum number of simultaneous configured grant type1/type2 is 12 per BWP/Cell/UE.
Issue2a: Whether any configured grant can be shared among all destinations or LCHs?

According to the agreement from RAN2#106

NR SL BSR of 5-bit destination index, 3-bit LCG ID and 8-bit buffer size.

It means up to 32 destination indexes can be configured per UE. In case any restriction is introduced, then the worst case is that some of the destinations might not even own any configured grant, or another way around massive configured grants e.g. 32*12 need be configured. Considering UE might talk to different peer UEs with diverse services, it could end up frequent reconfiguration by network. So it seems restriction to destination level is not needed.

However it is also true that services in different destination are diverse. So if some kind of restriction per LCH could help to improve the resource efficiency i.e. additional LCP restriction could be introduced here. In past RAN2 agreed that configured grant type1 is configured for LCP restriction. When multiple configured grants are configured, the question is whether we need finer granularity LCP restriction. The motivation to introduce multiple configured grant is because of requirement from diverse services i.e. some kind of restriction actually means better match between resource configuration and service data delivered via LCH. Plus in RAN2#107bis meeting RAN2 also agreed that:
· A single LCH can be map to multiple CG configurations.

· Multiple LCHs can be map to a single CG configuration.
Same logic can be applied for PC5 interface also. It means for LCH which is restricted not to map to configured grant type1, then it can be mapped to part of configured grant type2, or it can be mapped to both configured grant type1 and type2, but not necessary all of them. More detail could be found in our paper [1].
Proposal 3: No restriction to destination is needed for both configured grant type1 and type2

Proposal 3a: Further LCP restriction is needed among configured grants per LCH

Issue3: Whether some optimization of configuration signalling is needed for configuration type1/type2?

Mix RRC configuration of different configured grant may beneficial to save RRC signalling overhead. But it really depends on the detail configuration. On the other hand cost of such mixed RRC structure hints potential standardization work for future release when more flexibility is needed. So agreement can be also taken here.

Proposal4: Each configured grant type1/type2 is configured independently 

Issue4: Offset of HARQ process ID

Both configured grant type1 and type2 is configured for initial transmission. When retransmission is needed e.g. based on feedback via PUCCH channel, network need further send dynamic UL Grant for retransmission. Hence gNB need know the HAQR process ID of corresponding configured grant. One issue raised for multiple configured grants is that HARQ process ID among configured grants may have ambiguity in case more than one configured grants are valid within same symbol/slot. The solution agreed for IIOT WID is that one HARQ process ID offset is introduced for every configured grant so that they can differentiate with each other. The formula is as following:

· For CG, HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset.

For NR SL configured grant could be more than one resources within one period. Furthermore RAN1 have following agreement in RAN1#98bis meeting:

Agreements:

· For a configured grant in Mode 1 when using SL HARQ feedback:
· There is only one HARQ-ACK bit for the configured grant
· There is one PUCCH transmission occasion after the last resource in the set of resources provided by a configured grant.
It means even there could be more than one resource within one period but still only one ACK/NACK is expected from same period. So by defining only one HARQ process ID is still valid approach for SL configured grant. Hence same HARQ process ID offset can be also reused for SL configured grant.
Proposal 5: offset of HARQ process ID is introduced for configured grant type1 and type 2

Issue 5: Activation and deactivation of multiple configured grant type2
RAN1 agreed in EURLLC WID that joint release can deactivate multiple configured grant type2 while activation procedure is the same as Rel15 i.e. only single type2 configured grant can be activated in one time. In DCI for joint release there are up to 4 bits of states to indicate which configured grant(s) is/are released. Based on RAN1’s agreement, RAN2 have following agreement at RAN2#107bis meeting:

· Introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations, i.e., as in Rel-15 LTE.
· The association between “state” (used in the joint release DCI) and the CG configuration(s) for type-2 CG is configured via RRC message.
· Introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations 

In LTE, index is already introduced for SL configured grant. Plus index is also needed for the mapping table between states in joint release DCI and configured grants in RRC signalling. To align the design with Uu interface, no more efforts is needed. So it seems quite natural to agree to introduce index for both configured grant type1 and type2. Once RAN1 decide on the detail bits of state within DCI, we can also follow the mapping table between state and index of the configured grant in RRC message. 

As for the new confirmation MAC CE format, again same principle could be adopted. But for SL, to copy exact MAC CE format including LCID is problematic. Downlink DCIs between DL and SL can be easily differentiate based on UE RNTI. However the feedback in UL is scheduled based on same C-RNTI. If the activation/deactivation of both UL and SL occurs in interleaving way, then it is very difficult for network to differentiate between UL and SL. For single confirmation MAC CE the only valid information is LCID. Therefore another new LCID is needed for single confirmation MAC CE for SL. For multiple confirmation MAC CE there could be multiple alternatives:

Alt1: to introduce another LCID

Alt2: to introduce different index space

Alt3: to introduce a bit in MAC CE to indicate it is for UL or SL so that same LCID and index space could be reused

Majority companies agree to introduce bitmap to indicate which configured grant is activated or deactivated at last meeting. If so, it is a 12 bit long bitmap i.e. there could be up to 4 R bits within MAC CE. So one R bit could be reused to differentiate whether it is for UL or SL. Here is an example:
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Figure 2-1 Potential MAC CE format for activation/deactivation of multiple configured grants
Proposal 6: To introduce index for both SL configured grant type1/type2

Proposal 7: The association between “state” (used in the joint release DCI) and the CG configuration(s) for type-2 CG is configured via RRC message

Proposal 8: Introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations.

Proposal 9: To agree that 12bits bitmap is used to indicate confirmation of multiple activation and deactivation. 0 means deactivation, 1 means activation.

Proposal 10: To introduce a U bit in new MAC CE to indicate whether it is for UL or SL

Proposal 11: To introduce a new LCID for single confirmation MAC CE for SL

Issue 6: LTE controlled NR sidelink transmission 

Those agreements which are applicable for both configured grant type1 and type2 could be also applied for LTE controlled NR sidelink transmission because configured grant type1 can be also configured by dedicated signalling from LTE network

Proposal 12: Agreements which are applicable for both configured grant type1 and type2 is also applicable for LTE controlled configured grant type1 NR sidelink transmission

Issue7: NR controlled V2X sidelink transmission

In LTE multiple sidelink configured grants are specified. Because NR gNB can configure V2X sidelink transmission with multiple configured grants via dedicated signalling and RAN1 agreed that DCI is needed to activate/deactivate the configured grant. The question is whether confirmation MAC CE is needed, and if yes, how to design this inter-RAT MAC CE? For inter-RAT V2X operation one principle is that LTE specification including MAC and RRC should be impacted as less as possible. So if joint release is supported for this case, then LTE MAC has to update to support joint release. Hence joint release is unlikely to be supported. For single activation/deactivation there is no confirmation at all in 36.321 i.e. confirmation MAC CE is also something new for LTE MAC. If RAN2 finally agree to introduce confirmation MAC CE for this case, then further question is whether it should be specified in 36.321 or 38.321? Note there is no container concept in MAC layer. Even MAC CE is specified in 36.321 it will be still non-transparent in NR MAC specification. Therefore we need introduce other solution to differentiate between this MAC CE and other MAC CE for confirmation e.g. new LCID etc. Overall it seems to follow current LTE design is feasible and not necessary to introduce confirmation MAC CE for this inter-RAT case at this stage.
Proposal 13: Confirmation MAC CE for NR controlled V2X sidelink transmission should not be introduced in either 36.321 or 38.321.
RAN2’s agreement on multiple configured grants including inter-RAT case could be helpful for RAN1 to make progress. For example proposal1~proposal4 could be provided as information for RAN1 while for rest proposals at least we need to check following questions:
1, Can RAN1 agree to introduce offset of HARQ process ID for configured grant type1 and type2?
2, Will RAN1 agree that MAC CE is sufficient to confirm activation/deactivation of type2 configured grant?

3, Will RAN1 agree that joint release approach is also applied for multiple SL configured grants type2?

Proposal14: To send LS to RAN1 to inform RAN2’s progress on multiple configured grants and check questions listed above
3 Conclusion
Propsoal1: Type1 and type2 configured grant is not exclusive on same BWP i.e they can be configured and activated on same BWP simultaneously. 

Proposal2: The maximum number of simultaneous configured grant type1/type2 is 12 per BWP/Cell/UE.
Proposal 3: No restriction to destination is needed for both configured grant type1 and type2

Proposal 3a: Further LCP restriction is needed among configured grants per LCH

Proposal4: Each configured grant type1/type2 is configured independently 

Proposal 5: offset of HARQ process ID is introduced for configured grant type1 and type 2

Proposal 6: To introduce index for both SL configured grant type1/type2

Proposal 7: The association between “state” (used in the joint release DCI) and the CG configuration(s) for type-2 CG is configured via RRC message

Proposal 8: Introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations.

Proposal 9: To agree that 12bits bitmap is used to indicate confirmation of multiple activation and deactivation. 0 means deactivation, 1 means activation.

Proposal 10: To introduce a U bit in new MAC CE to indicate whether it is for UL or SL

Proposal 11: To introduce a new LCID for single confirmation MAC CE for SL

Proposal 12: Agreements which are applicable for both configured grant type1 and type2 is also applicable for LTE controlled configured grant type1 NR sidelink transmission

Proposal 13: Confirmation MAC CE for NR controlled V2X sidelink transmission should not be introduced in either 36.321 or 38.321.
Proposal14: To send LS to RAN1 to inform RAN2’s progress on multiple configured grants and check questions listed above
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