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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]On RAN2#105bis meeting, configured grant for NR sidelink was discussed and reached the following agreements:
· The type 1 and 2 configured SL grant should be specified for NR SL mode 1.
· Multiple active configured sidelink grants should be supported in NR sidelink.
· A confirmation for activation/deactivation of SL configured grant type-2 is needed. Details are FFS.
In this contribution, we will further discuss the following leftover issues for NR sidelink configured grants and give our preferences:
· What are the use cases for introducing multiple configured sidelink grant configurations?
· Whether multiple HARQ processes can be supported for one SL configured grant?
· What is the maximum number of configured sidelink grant configurations in one BWP?
· Whether type 1 and type 2 configured sidelink grants can be configured simultaneously in one BWP?
· How to design the SL configured grant confirmation MAC CE?
· With the introduction of multiple SL configured grants, whether there is impact on LCP?
Discussion
Use cases for introducing multiple configured sidelink grant configurations
During the discussion of IIOT [1], there are two use cases for introducing multiple configured grants:
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Use case 1:  Multiple configured grant configurations are for different service/traffic types;
· Use case 2: Multiple configured grant configurations are used for enhancing reliability and latency.
The main motivation of introducing use case 2 in IIOT is to solve the latency issue caused by jitter and the reliability issue of IIOT services. The reason for identifying these two use cases is that use case 2 may impact the configured grants related RAN1 and RAN2 design. For example:
· Whether we need to group the multiple configured grants for enhancing reliability and latency of one specific service since they should use the same periodicity and TB size? (This will impact the configured grant configurations signaling design in RRC layer)
· Whether the multiple configured grants for enhancing reliability and latency should shares the same HARQ process IDs? (This will impact the configured grant HARQ ID calculation formula in MAC)
· Whether the multiple configured grants for enhancing reliability and latency of one specific service should be activated and deactivated simultaneously?(This will impact the PDCCH design and configured grant confirmation MAC CE design)

For NR sidelink, similar as the IIOT, before discussing the detailed designs, we should first make clear what is/are the use case(s) for configured sidelink grants. 
· For the use case 1 proposed in IIOT，it is un-doubtable that it can also  be applicable for  NR sidelink.
· For the use case 2 proposed in IIOT, whether it is applicable for NR sidelink should be further discussed. For the use case 2, there are two main motivations: 
· Motivation 1: increasing reliability, this is implemented by transmitting the same TB using more than one configured grants.
· Motivation 2: reducing latency, this is to solve the jitter issue by introducing multiple configured grants for one logical channel in order to reduce the latency. 
For the motivation 1, according to the RAN1 agreement reached in RAN1#97 meeting, it was already agreed that “NR sidelink does not support performing different transmissions of a TB using different configured grants”. Hence the motivation 1 of use case 2 has been ruled out by RAN1. For the motivation 2, according to [2], for NR sidelink, the use case with the most restrict requirements is the fully automated driving, which requires 3ms end-to-end latency. It is less restrictive compared with the IIOT service which requires 0.5ms end-to-end latency. Hence from the perspective of latency, there is no strong motivation to introduce multiple configured sidelink grants for solving the jitter issues. In addition, if it is supported, there will be many specification efforts as mentioned above, and there will also be resource waste if jitter does not happen. Hence, it is suggested use case 2 does not need to be considered in NR sidelink.
[bookmark: _Ref12885788][bookmark: _Ref12886528]Proposal 1: For NR sidelink, different configured sidelink grants are used for different V2X services, and it is unnecessary to configure more than one configured sidelink grant for one V2X service. RAN2 can send LS to RAN1 to confirm this understanding.
[bookmark: _Ref16755584]Proposal 2: Configured sidelink grant index should be introduced to identify these different configured sidelink grants.
Parallel HARQ processes for one configured sidelink grant
In LTE V2X, for mode 3 resource allocation, at most 8 SPS configurations can be configured. And for each SPS configuration, only one HARQ process is used. The reason why use only one HARQ process is that the smallest packet interval of LTE V2X is 20ms, the HARQ retransmission can be completed within the 20ms, hence only HARQ process is enough for one SPS configuration.
For NR V2X, when discussing the configured sidelink grant, we should make clear whether parallel HARQ processes should be supported for one configured sidelink grant. If parallel HARQ processes need to be supported, the MAC spec will be impacted because how to calculate the HARQ process ID for each configured sidelink grant occasion should be captured. 
Since whether parallel HARQ processes are needed not only related to the V2X packet arrival periodicity, but also depends on RAN1’s HARQ RTT and HARQ buffer design, hence it had let RAN1 to decide it. LS can be sent to RAN1 to check whether parallel HARQ processes are needed for NR configured sidelink grant.
[bookmark: _Ref6582304]Proposal 3: Send LS to RAN1 to check whether only one or multiple parallel HARQ processes should be supported for each configured sidelink grant.
Maximum number of configured sidelink grant configurations
In LTE V2X, for mode 3 resource allocation, at most 8 SPS configurations can be configured.
[bookmark: _GoBack]In the RAN1#97 meeting, the following agreements were reached for IIOT: 
	Agreements:
· For the maximum number of UL CG configurations per BWP of a serving cell:
· 12
Agreements:
· Regarding Q1 in the LS in R1-1905940:
· Although RAN1 has not completely analysed the potential impact of supporting up to 16 SPS configurations for a given BWP of a serving cell, RAN1 has the understanding that 8 SPS configurations for a given BWP of a serving cell is sufficient in Rel-16


For NR sidelink, whether 8 or 12 or other number of configured sidelink grant configurations can be used need further consideration. It depends on the requirements listed in [2]. In [2], the requirements related to periodic V2X services are shown in the following Table-1:
                                   Table-1 Descriptions related to periodic V2X services
	Use Cases
	Requirements

	eV2X support for vehicle platooning
	[PR.5.1-002]	The 3GPP system shall be able to support in a periodic manner at least 30 message per second broadcast by a UE supporting V2X application. 
[PR.5.1-006]	The 3GPP system shall be able to support at least in a periodic manner [28] message transfer per second among a group of UEs supporting V2X application. 

	Automated cooperative driving for short distance grouping
	[PR.5.5-003]	The 3GPP system shall support triggered and periodic transmission of data packets 300-400 bytes.

	Collective perception of environment
	[PR.5.6-003]	The 3GPP system shall be able to support periodic transmission of data packets (e.g. [1600] bytes).

	Information sharing for partial/ conditional automated driving

	[PR.5.10-003]	The 3GPP system shall be capable of transferring periodic broadcast/multicast messages between two UEs supporting V2X application with message payloads of [6500] bytes, not including security-related message component.
[PR.5.10-004]	The 3GPP system shall be capable of transferring periodic broadcast/multicast messages between a UE supporting V2X application and an RSU with message payloads of [6000] bytes, not including security-related message component.

	Information sharing for partial/ conditional automated platooning

	[PR.5.12-003]	The 3GPP system shall be capable of transferring periodic broadcast/multicast messages between two UEs supporting V2X application with message payloads of [6500] bytes, not including security-related message component.
[PR.5.12-004]	The 3GPP system shall be capable of transferring periodic broadcast/multicast messages between a UE supporting V2X application and an RSU with message payloads of [6000] bytes, not including security-related message component.


From the above requirements, it is obvious that 8 configured sidelink grant configurations are enough for NR V2X. 
[bookmark: _Ref6582305]Proposal 4:  It is suggested that at most 8 configured sidelink grant configurations in NR Rel-16.
Type 1/2 configured grants simultaneously configured on one SL BWP
In Rel-15 NR Uu, type 1 and type 2 configured grants cannot be configured simultaneously on one BWP. But according to the Rel-16 WID of URLLC, it stated that multiple active configured grant type 1 and type 2 configurations on one Uu BWP should be specified.
	· Specification of enhanced UL configured grant transmission [RAN1, RAN2]
· Multiple active configured grant type 1 and type 2 configurations for a given BWP of a serving cell 
· Note: V2X use cases are also considered 


Hence for Uu V2X, it can follow the same principle, that is both type 1 and type 2 configured grants can be configured on one Uu BWP and they can be activated simultaneously. 
But for NR SL, whether type 1 and type 2 configured grants can be configured simultaneously on one SL BWP is still unclear. The main motivation of introducing type 1 configured grant in SL is to reduce the latency. According to [2], for the fully automated driving use case, the most strict end-to-end latency is 3ms. If configured grant type 2 is used, it cannot achieve such strict end-to-end latency considering the configured grant assistant information reporting procedure and the type 2 configured grant configuration procedures. Therefore, type 1 configured grant is more suitable for the fully automated driving use case. However, the resource utilization of type 1 configured grant may be lower than the type 2 configured grant, hence type 2 configured grant may be more suitable for the other use cases which do not need such strict end-to-end latency. Hence, it is suggested that both type 1 and type 2 configured sidelink grant can be configured and activated simultaneously on one SL BWP. 
[bookmark: _Ref6582307]Proposal 5:  Both type 1 and type 2 configured sidelink grants can be configured and activated simultaneously on one SL BWP.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Sidelink confirmation MAC CE design
In Rel-15 NR Uu interface, type 1 and type 2 are configured by RRC per Serving Cell and per BWP. Multiple configurations can be active simultaneously only on different Serving Cells. It means there will be only one active configured grant on one BWP. The configured grant confirmation MAC CE can be sent on the corresponding BWP, hence there is no need to identify the different configured grant in the configured grant confirmation MAC CE. Hence zero-byte payload configured grant confirmation MAC CE is used, which has only one MAC subheader (with LCID index 55) , as shown in Figure-1:



Figure-1 Rel-15 NR Uu configured grant confirmation MAC CE

For NR sidelink, there are two differences compared with Rel-15 NR Uu interface:
· Multiple active configured sidelink grants can be supported in one sidelink BWP;
· NR sidelink configured grant confirmation MAC CE should be sent through NR Uu interface.
Based on the above differences, it is obvious that there are two key issues needs to be considered when designing the NR configured sidelink grant confirmation MAC CE:
· Issue 1: How to identify the configured sidelink grant configuration MAC CE and the Uu configured grant confirmation MAC CE?
· Issue 2: Whether one sidelink confirmation MAC CE needs to contain the confirmations for more than one sidelink configured grant?

For issue 1, there are two kinds of methods to identify the configured grant confirmation MAC CE for Uu link and sidelink, listed below:
· Option 1: Using one R bit in the MAC subheader of the current Rel-15 configured grant confirmation MAC CE to indicate whether it is for Uu or sidelink. E.g., if R=0, it means it is for Uu; otherwise, it means it is for sidelink.
· Option 2: Using a new LCID to indicate the configured grant confirmation MAC CE is for Uu or sidelink.
These two options are both acceptable and no much specification work. Compared with Option 1, Option 2 will consume a new LCID, but it is clearer and easy to be understood. 
[bookmark: _Ref6582308]Proposal 6:  A new LCID needs to be introduced for configured sidelink confirmation MAC CE.

For issue 2, since it was agreed that multiple active configured sidelink grants should be supported, hence it is inevitable that more than one configured sidelink grant should be confirmed at the same time. As shown in Figure-2:


Figure-2 Example of sending confirmations of two sidelink configured grant simultaneously

Observation 1: It is possible that more than one sideink configured grant needs to be confirmed simultaneously in the Uu interface.
Based on observation 1, there are two solutions for confirming more than one sidelink configured grant:
· Option 1: using different sidelink configured grant confirmation MAC CE and transmitting them simultaneously.
· Option 2: using one sidelink configured grant confirmation MAC CE indicating the configured grant index indication.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]It is obvious that Option 2 is more effective from the perspective of signaling overhead.
[bookmark: _Ref6582309]Proposal 7: Configured sidelink grant index should be included in the configured sidelink grant confirmation MAC CE.
Based on Proposal 4 and Proposal 7, assuming the maximum configured sidelink grant configurations is 8, the suggested configured sidelink grant MAC CE is shown in the following Figure-3. If CG0=1, it means the configured sidelink grant with configured grant index 0 is confirmed. In NR Rel-16, only one BWP is used in sidelink, hence there is no need to contain the BWP indication in the configured sidelink grant confirmation MAC CE. If multiple BWPs are introduced, further enhancement, e.g., introduce BWP index indication in the configured sidelink grant confirmation MAC CE, can be further considered.



Configured sidelink grant confirmation MAC CE subheader


                    Configured sidelink grant confirmation MAC CE
Figure-3 Example of configured sidelink grant confirmation MAC CE
[bookmark: _Ref6582311]
[bookmark: _Ref12885817]Proposal 8:   Suggest RAN2 to agree the above configured sidelink grant confirmation MAC CE format shown in Figure-3.
Impact on LCP with the introduction of multiple configured sidelink grants
For NR Uu, during the discussion of IIOT, it already agreed that:
· Extend LCP restrictions by allowing restrictive mapping between an LCH and certain CG configurations.

For NR sidelink, similar as NR Uu, multiple sidelink configured grants should also be supported for NR sidelink. In order to satisfy the QoS of SLRBs, it had better also associate the SLRB(s) with the sidelink configured grant(s). Hence when performing LCP in NR sidelink, the allowed sidelink configured grant index for each sidelink logical channel should be considered.
[bookmark: _Ref6582312]Proposal 9:  The configure sidelink grants index should be used as one sidelink LCP restriction parameters.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: For NR sidelink, different configured sidelink grants are used for different V2X services, and it is unnecessary to configure more than one configured sidelink grant for one V2X service. RAN2 can send LS to RAN1 to confirm this understanding.
Proposal 2: Configured sidelink grant index should be introduced to identify these different configured sidelink grants.
Proposal 3: Send LS to RAN1 to check whether only one or multiple parallel HARQ processes should be supported for each configured sidelink grant.
Proposal 4:  It is suggested that at most 8 configured sidelink grant configurations in NR Rel-16.
Proposal 5:  Both type 1 and type 2 configured sidelink grants can be configured and activated simultaneously on one SL BWP.
Proposal 6:  A new LCID needs to be introduced for configured sidelink confirmation MAC CE.
Proposal 7: Configured sidelink grant index should be included in the configured sidelink grant confirmation MAC CE.
Proposal 8:   Suggest RAN2 to agree the above configured sidelink grant confirmation MAC CE format shown in Figure-3.
Proposal 9:  The configure sidelink grants index should be used as one sidelink LCP restriction parameters.
Reference
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