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1. Introduction
In RAN1 #94bis meeting, it was agreed that NR supports having multiple active UL configured grants in a given BWP in a given cell for Uu for advanced V2X use cases, and a LS was sent to RAN2 [1]. 
Later in RAN1 Ad-hoc 1901, it was agreed that [2]:
	· When NR Uu schedules NR SL mode 1, both type-1 and type-2 configured grants are supported for NR SL 


In RAN2, it was agreed in RAN2 #105bis meeting that [3]:

	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.


So far, there are still some remaining issues about sidelink configured grant in NR V2X, which are listed as follow:

1) whether multiple active configured sidelink grants can include a mixed type of type-1 and type-2

2) how to decide which grant to be used (i.e. grant restriction)

3) how to design the confirmation for sidelink configured grant activation/deactivation.
This contribution will discuss the remaining issues mentioned above and give our preferences and suggestions on each of them. The revised part compared to last version is to add the analysis of cross-RAT control of NR controlling LTE sidelink to suggest to also support the confirmation for LTE SPS resource activation/deactivation. 
The revision of the contribution compared to last version is that section 2.5 is added, regarding the validity time for SL grant type-1 for mode-1 UE when physical layer problems or beam failures happen.
2. Discussion
2.1 Support of a mixed type of active SL grant type-1 and type-2 
For NR Uu in Release 15, the MAC entity can only be configured with either type-1 or type-2. Details are as following:

**********************************From TS 38.321***********************************

5.8.2
Uplink

There are two types of transmission without dynamic grant:

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

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

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. For Type 2, activation and deactivation are independent among the Serving Cells. For the same Serving Cell, the MAC entity is configured with either Type 1 or Type 2.

<Text omitted…>
**********************************From TS 38.321***********************************

Observation 1: For NR Uu in Release 15, the MAC entity is configured with only one grant of either Type 1 or Type 2 for the same Serving Cell/ BWP.
Later in RAN1 #94bis meeting [4], it was agreed that for Uu for advanced V2X use cases, NR supports having multiple active UL configured grants in a given BWP in a given cell. And later in RAN1 #96bis meeting [5], it was agreed that:
	Conclusion: 
RAN1 believes that it is feasible from physical layer perspective to support multiple active configured grant configurations with different Types for a given BWP of a serving cell. However, there is no conclusion in RAN1 whether or not to support it.

· No further action in RAN1 until RAN2 has made progress on this topic (whether or not to support, use cases, etc.)


In RAN2, multiple active configured uplink grant configurations are also discussed in the IIOT WID with some contributions about whether configured uplink grant type-1 and type-2 can be simultaneously active [5]. 
Observation 2: For NR Uu in Release 16, multiple active UL configured grants in a given BWP in a given cell are supported for advanced V2X use cases.

Observation 3: Whether multiple active UL configured grants can support a mixed type of both type-1 and type-2 is still under discussion in IIOT WID.

When considering whether a mixed type of both type-1 and type-2 for multiple active SL configured grants should be supported, it is similar with the UL case. The shortcoming can be some possible conflicts between two types, while the benefits can be a better support for different services of multiple QoS requirements. Anyway, it is preferable to have a unified design of both UL and SL configured grant since the configuration signaling is similar. Thus, if the mixed UL CG type-1 and type-2 are supported we can simply follow this in sidelink case. Also, this saves time in V2X WID.
Proposal 1: Whether to support multiple active sidelink configured grants for a mixed type of both type-1 and type-2 follows the decision for multiple UL configured grant case to reach a unified design.
2.2 Restrictions on configured grant

In RAN1 #96bis meeting, it was agreed that:
	RAN1 #96bis
Agreements:

· A dynamic grant provides resources for one or multiple sidelink transmissions of a single TB.

· A configured grant (type-1, type-2) provides a set of resources in a periodic manner for multiple sidelink transmissions.

· UE decides which TB to transmit in each of the occasions indicated by a given configured grant.

· FFS: whether different transmissions of a TB can take place across multiple configured grants.

· Other restrictions on what can be transmitted in a given configured grant (e.g., based on QoS, destination UE, etc.) are up to RAN2.


In Uu case, the UL grant may be associated with PUSCH transmission duration, configured grant type, cell related information, and so on. The destination information then is not need since the UL grant is definitely used for transmissions to gNB. However, in sidelink, there may be multiple destination UEs for a transmitter UE. Details are as follows.
In NR mode-1, the NW is responsible for the sidelink resource allocation for UE, similar to that in LTE mode-3. The general dynamic or semi-persistent scheduling mechanism can be reused to mode-1. However, some fundamental differences between LTE and NR sidelinks should be taken into consideration, i.e., support of unicast and groupcast transmissions, etc. Consequently, the half-duplex limitation and collided transmission among UEs should be considered. If gNB only assigns the resource to the transmitter UE without considering the associated receiver UE, the reception failure rate may be increased. 
An example is illustrated in Figure 1, where the UE1 and UE2 are assigned with sidelink resource in the same slot, as the UE1 is sending to the UE2 while the UE2 is sending to UE3, the packet from UE1 will be lost by UE2. Similarly, the UE1’s transmission to UE4 will fail due to the half-duplex limitation within UE4.
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Figure 1．An example of the half-duplex issue and collided transmission

However, if the configured grant is restricted to be used only for specific destination UE, for example, grant 1 (resource 1 above) is limited to be used to UE4, while grant 3 (resource 3 above) is limited to be used to UE2, then the transmission failure can be solved. The illustration is as follows (Figure 2). Therefore, we think it is beneficial that a given configured grant is restricted to be used only for specific destination UE(s).
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Figure 2. An example of solving half-duplex issue and collided transmission by restrictions on configured grant resource 
Observation 4: For a configured grant, restriction of being used only for a certain destination UE can be helpful to sidelink transmission under gNB control for e.g. solving half-duplex issue and collided transmission.

Proposal 2: A given configured grant may be restricted to be used only for specific destination UE(s).

Another possible restriction for configured grant mentioned in RAN1 agreement is the QoS related information. Basically, logical channels can be associated with different QoS, and for a given configured grant, logical channels are selected based on LCP procedures, and the data in logical channels with higher QoS requirement would anyway be given priority to consider first. Therefore, there is no need to have a strict restriction on allowed QoS range to be used for a configured grant and this may lead to resource waste.
Proposal 3: A given configured grant is not restricted to be used only for service with specific QoS range.

2.3 Configured grant confirmation design

In NR Uu, the configured UL grant has a Configured Grant Confirmation MAC CE which is identified by a MAC subheader with LCID=55 and has a fixed size of zero bits. In sidelink the similar form of confirmation can be considerd. 

Moreover, there are more issues to be considered since we have multiple sidelink configured grants now. To be more specifically, if MAC CE is agreed to be used for sidelink configured grant confirmation, the information carried in the MAC CE can be strongly depending on the method of activation/deactivation. There are three possible cases of activation/deactivation.

Case 1: Use a single DCI to activate/deactivate multiple sidelink configured grants 
In this case, as multiple sidelink configured grants type-2 can be activated/deactivated by a single DCI, the confirmation can also be a single one.
Case 2: Use separate DCI to activate/deactivate each sidelink configured grant 

In this case, as separate DCIs are sent from gNB to the UE, multiple confirmation may be needed for different DCIs. Moreover, considering multiple DCIs are sent, it may not be known which confirmation is for which DCI especially when some confirmations are lost. Therefore, the confirmation MAC CE may include the information of e.g. configured grant index to identify which grant is confirmed to be activate/deactivated.
Case 3: Use separate DCI to activate/deactivate each of the multiple sidelink configured grants but only to send the next DCI after the former one is confirmed.
In this case, because the next DCI is only sent after the former one is confirmed, gNB can easily know if any confirmation is lost or not. However, this case may lead to a latency issue, and should also be evaluated furthermore in RAN1.
The similar issue was also discussed in the URLLC session for UL in the last meeting in RAN1, and whether or not to support joint activation in a DCI for two or more UL configured grant Type 2 configurations is FFS. Considering the information carried in the sidelink grant confirmation MAC CE may vary due to the activation/deactivation method for multiple sidelink configured grants, which may also have impact on the related MAC CE format, details can be discussed later.
Based on the analysis above, we have the following observations and proposal:
Observation 5: The confirmation for configured UL grant is in the form of MAC CE (i.e. Configured Grant Confirmation MAC CE).

Observation 6: The information carried in the sidelink grant confirmation can be strongly depending on the method of activation/deactivation (e.g. configured grant index when consecutive DCI is used for activation/deactivation), which may also have impacts on the format of the confirmation MAC CE.
Proposal 4: Use a MAC CE to confirm the activation/deactivation of SL configured grant type-2. The format is FFS.
Another issue comes from the situation that we now have both multiple active UL configured grant as well as multiple active sidelink configured grant. The confirmation MAC CE for multiple UL configured grant can be different with the one used for single UL grant, but anyway there is an open question related to sidelink which is whether a single confirmation MAC CE can be used for both UL grant and SL grant. For example, one can simply use a same LCID to indicate the MAC CE is for Configured grant confirmation with a reserved bit to indicated whether this confirmation is targeted for uplink or sidelink.
Proposal 5: RAN2 to consider if a single confirmation MAC CE can be used for both UL grant and SL grant activation/deactivation confirmation.
2.4 SPS resource (de)activation in NR Uu control LTE sidelink

As we agreed that a confirmation for activation/deactivation of SL configured grant type-2 is needed to help gNB eliminate the confusion whether the buffer empty or DCI reception failure happens at UE side, we can also consider this in NR Uu control LTE sidelink for the same reason, which is beneficial to the inter-RAT scheduling. To a certain extent, the confirmation is for the NR Uu DCI, no matter the DCI is used to activate/deactivate NR SL configured grant type-2 or LTE SPS resources. Therefore, we think it can also be supported in cross-RAT control.

Proposal 6: In NR Uu scheduling LTE sidelink, a confirmation for activation/deactivation of LTE SPS resources is also supported.
2.5 Validity time for SL grant type-1 on physical layer problems

In RAN2 #107 meeting [7], it was agreed that:

	Agreements on exceptional TX resource pool and configured grant type:
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.


In order to solve this validity time issue, we would better to divide the beam failure and physical layer problems into several stages:
a. For beam failure

· beam failure instance indication has been received and beamFailureDetectionTimer is running;
· Random Access procedure for beam failure recovery is initiated and beamFailureRecoveryTimer is running;
· Random Access procedure for beam failure recovery successfully completes or finally fails.

b. For physical layer problems:

· receive N310 consecutive "out-of-sync" indications and T310 starts running;
· T310 expires and radio link failure is detected.
For the beam failure case, the Random Access procedure for beam failure recovery may successfully complete in a rather short period, and during that time the SL configured grant can always be valid. After the beam recovers, the network can continue to be able to reconfigure the SL configured grant. However, if the beam failure recovery finally fails, which means a Random Access problem is indicated to upper layers, the RLF is detected. In this case, the SL configured grant should not be valid anymore. 

On the other hand, the physical layer problems can also lead to RLF.  However, before the RLF is detected, the question is that whether the SL configured grant could be used when T310 is running. Since the radio link can be recovered and T310 stopped if N311 in-sync is received, it is more reasonable to continue using the SL configured grant until T310 expiry. On the other hand, in LTE, the exceptional pool would be used when T310 or T304 is running, but we then agreed in RAN#107 meeting that the SL configured grant type-1 can be started once it is received in HO command, when T304 is running. The same logic can be applied here, therefore, the UE can also use SL configured grant when T310 is running, until the RLF is finally detected, which means T310 expiry. 
Observation 7: It was agreed in last meeting that SL configured grant type-1 can be started once it is received in HO command, when T304 is running. Same logic can be applied to T310.
Based on the analysis and observation, we can simply make the SL configured grant type-1 valid until T310 expiry or a Random Access problem is indicated to upper layers, which means when RLF is detected.
Proposal 7: For mode-1 UE, the SL configured grant type-1 would be valid until RLF is detected.
3. Conclusion
In this contribution, we discussed further about the remaining issues such as whether multiple active configured sidelink grants can include a mixed type of configured grant type-1 and type-2, and how to design the confirmation for sidelink configured grant activation/deactivation from RAN2’s perspective, and so on. And we have the following observations and proposals:

Observation 1: For NR Uu in Release 15, the MAC entity is configured with only one grant of either Type 1 or Type 2 for the same Serving Cell/ BWP.
Observation 2: For NR Uu in Release 16, multiple active UL configured grants in a given BWP in a given cell are supported for advanced V2X use cases.
Observation 3: Whether multiple active UL configured grants can support a mixed type of both type-1 and type-2 is still under discussion in IIOT WID.
Observation 4: For a configured grant, restriction of being used only for a certain destination UE can be helpful to sidelink transmission under gNB control for e.g. solving half-duplex issue and collided transmission.
Observation 5: The confirmation for configured UL grant is in the form of MAC CE (i.e. Configured Grant Confirmation MAC CE).

Observation 6: The information carried in the sidelink grant confirmation can be strongly depending on the method of activation/deactivation (e.g. configured grant index when consecutive DCI is used for activation/deactivation)

Observation 7: It was agreed in last meeting that SL configured grant type-1 can be started once it is received in HO command, when T304 is running. Same logic can be applied to T310.
Proposal 1: Whether to support multiple active sidelink configured grants for a mixed type of both type-1 and type-2 follows the decision for multiple UL configured grant case to reach a unified design.
Proposal 2: A given configured grant may be restricted to be used only for specific destination UE(s).
Proposal 3: A given configured grant is not restricted to be used only for service with specific QoS range.
Proposal 4: Use a MAC CE to confirm the activation/deactivation of SL configured grant type-2. The format is FFS.
Proposal 5: RAN2 to consider if a single confirmation MAC CE can be used for both UL grant and SL grant activation/deactivation confirmation.
Proposal 6: In NR Uu scheduling LTE sidelink, a confirmation for activation/deactivation of LTE SPS resources is also supported.
Proposal 7: For mode-1 UE, the SL configured grant type-1 would be valid until RLF is detected.
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