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1. Introduction
In RAN2#107, the following agreement was made. 
RAN2#107
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.

And, in RAN1 #96bis meeting, it was agreed that configured grant (type-1, type-2) provides a set of resource in a periodic manner for multiple sidelink transmission. In this contribution, we would like to discuss on remaining issues regarding such agreements
	RAN1 #96bis
· Agreements on dynamic/configured grant for mode 1

· 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.


2. Discussion
2.1 Validity of configured grant
RAN2#107 made the following agreement:
RAN2#107
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.

When beam failure or physical layer problem in NR Uu occur at a cell, UE may finally initiate RRC Re-establishment procedure including cell selection. Before the RRC Re-establishment is initiated, UE will stay at the cell where the configured SL grant type 1 has been configured. Thus, it seems reasonable for the UE to consider the configured SL grant type 1 as valid until the RRC Re-establishment is initiated.

Proposal 1: After radio failures or beam failures, UE considers a configured grant type 1 as valid until the RRC Connection Re-establishment procedure is initiated.
In addition, if a configured SL grant type 2 is activated, when beam failure or physical layer problem in NR Uu occur at a cell, UE should deactivate the configured SL grant type 2 immediately.

Proposal 2: After radio failures or beam failures, UE immediately deactivates a configured grant type 2.
When the RRC Re-establishment is initiated, UE performs cell selection which may lead to change of the serving cell. Thus, it seems reasonable to consider the configured SL grant type 1 as invalid upon initiation of RRC Re-establishment. Namely, UE should deactivate the configured SL grant type 1 upon initiation of RRC Re-establishment.
If the RRC Re-establishment procedure successfully completes, the serving NG-RAN can decide whether to release or reconfigure the configured SL grant type 1 by sending the first RRC Reconfiguration message to the UE. 
Proposal 3: Upon initiation of the RRC Re-establishment, UE deactivates the configured grant type 1. Then, depending on the first RRC Reconfiguration received from a target node, UE may release the deactivated configured grant (for both type 1 and 2) or reconfigure it.
If the RRC Re-establishment procedure unsuccessfully completes, the UE will leave RRC_CONNECTED. Thus, UE should release the configured grant, if any. In addition, if UE receives RRC Release message regardless of the failure, UE should release the configured grant upon reception of the RRC Release message.
Proposal 4: Upon leaving RRC_CONNECTED e.g. due to reception of RRC release or recovery failure, UE releases the configured grant (for both type 1 and 2).

2.2 Restriction of configured grant 

When mode 1 UE makes a session with another UE and performs sidelink transmission, resources can be scheduled according to two scheduling methods (i.e., dynamic/configured grant scheduling). At the time gNB schedules mode 1 resources, it needs to schedule resources to prevent a sidelink TX resource collision between the corresponding mode 1 UE and its target UE. In addition, half-duplex problem between the corresponding mode 1 UE and its target UE should be considered. For example, if the transmission resource of the mode 1 UE and that of its target UE are FDMed in the same time resource, half-duplex problem occurs. Furthermore, half duplex problem among multiple sessions of mode 1 UE needs also to be considered. In order to solve the above mentioned issues, it is beneficial for gNB to allocate resources for mode 1 UE linking to specific destination. By this way, gNB may link a specific destination to the mode 1 grant or configured grant so that resource collision does not occur between the mode 1 UE and the target UE. 
Observation 1: For unicast and groupcast, it is beneficial for gNB to allocate resources for mode 1 UE linking to specific destination in order to handle following issues.

· SL TX resource collision or half duplex problem between mode 1 UE and its target UE

· Half duplex problem among multiple sessions of mode 1 UE
As mentioned, there are two scheduling methods for mode 1 UE. For simplification, at least configured grant for mode 1, gNB allocated configured grant resource restricting to specific destination UE. Therefore, when gNB schedules configured grant resource to a mode 1 UE, gNB indicate destination information for each configured grant resource. It is further discussed that how to signal destination information with configured grant.

Proposal 5: At least configured grant for mode 1, gNB allocates configured grant resource restricting to specific destination UE. Signaling details are FFS.
For this operation, gNB should know information about source-destination pair for allocating resources to mode 1 UE. Although the UE transmits UE assistance information to gNB in order to deliver destination ID to which data to be transmitted, gNB has ambiguity about which source UE should match the target destination UE because gNB does not know information about source UE. Therefore, when the UE transmits the UE assistance information to gNB, for example, the UE needs to deliver information about the source ID in addition to the destination id. The signaling details are further discussed.
Proposal 6: For gNB scheduling for configured grant restricting to specific destination UE, UE transmits source information to gNB. Signaling details are FFS, e.g., by UE assistance information.
2.3 Which TB to transmit on given configured grant
In the last RAN1 # 96bis meeting, it was discussed which TB to send to the configured grant in RAN1. According to the discussion of RAN1, UE itself decides which TB to transmit in each of the occasions indicated by a given configured grant.  

Based on these RAN1 agreements, RAN2 should consider following issues for SL configured grant. In the case where TB for initial transmission and TB for retransmission coexist, UE should be able to decide which TB between initial transmission TB and retransmission TB should be transmitted first in a given configured grant. 

Observation 2: In the case where TB for initial transmission and TB for retransmission coexist, UE can decide which TB between initial transmission TB and retransmission TB should be transmitted first in a given configured grant based on QoS requirement (i.e., latency) of TB.

Proposal 7: RAN2 should discuss which TB between initial transmission TB and retransmission TB should be transmitted first in a given configured grant in case where TB for initial transmission and TB for retransmission coexist.

2.4 Report of utilization rate of configured grant 
The gNB may be able to allocate a very short period of configured grant resource to TX UE. However, if the TX UE does not use all the allocated resources or excessively large resources remain, it can be considered that it causes unnecessary resource waste. Therefore, in case, gNB allocates an excessive amount of resources to the UE, the gNB should be able to determine the appropriate amount of resources to be used by the TX UE to reallocate proper amount of resources.

Observation 3: TX UE may not use all of configured grant resources allocated by gNB. If the TX UE does not use the all of configured grant resource allocated by the gNB, it can be considered that unnecessary resource waste occurs.
If gNB knows how much of the resources is used by the TX UE, the gNB can allocate proper amount of resources to the TX UE by adjusting the resource amount so as not to waste resources.
Observation 4: The gNB needs to know information about whether TX UE is well using the configured grant resource allocated to the TX UE. If TX UE cannot use all of configured grant resource (e.g, retransmission resources) allocated from gNB, the gNB can reconfigure the configured grant parameter based on how UE uses configured grant resources. 
Proposal 8: RAN2 should consider that TX UE can report the utilization rate of configured grant resource to the gNB.
3. Conclusion
In this contribution, we discussed on remaining issues of mode 1 configured grant. The proposals are summarized as follows:
Proposal 1: After radio failures or beam failures, UE considers a configured grant type 1 as valid until the RRC Connection Re-establishment procedure is initiated.
Proposal 2: After radio failures or beam failures, UE immediately deactivates a configured grant type 2.
Proposal 3: Upon initiation of the RRC Re-establishment, UE deactivates the configured grant type 1. Then, depending on the first RRC Reconfiguration received from a target node, UE may release the deactivated configured grant (for both type 1 and 2) or reconfigure it.
Proposal 4: Upon leaving RRC_CONNECTED e.g. due to reception of RRC release or recovery failure, UE releases the configured grant (for both type 1 and 2).

Observation 1: For unicast and groupcast, it is beneficial for gNB to allocate resources for mode 1 UE linking to specific destination in order to handle following issues.

· SL TX resource collision or half duplex problem between mode 1 UE and its target UE

· Half duplex problem among multiple sessions of mode 1 UE
Proposal 5: At least configured grant for mode 1, gNB allocates configured grant resource restricting to specific destination UE. Signaling details are FFS.
Proposal 6: For gNB scheduling for configured grant restricting to specific destination UE, UE transmits source information to gNB. Signaling details are FFS, e.g., by UE assistance information.
Observation 2: In the case where TB for initial transmission and TB for retransmission coexist, UE can decide which TB between initial transmission TB and retransmission TB should be transmitted first in a given configured grant based on QoS requirement (i.e., latency) of TB.

Proposal 7: RAN2 should discuss which TB between initial transmission TB and retransmission TB should be transmitted first in a given configured grant in case where TB for initial transmission and TB for retransmission coexist.

Observation 3: TX UE may not use all of configured grant resources allocated by gNB. If the TX UE does not use the all of configured grant resource allocated by the gNB, it can be considered that unnecessary resource waste occurs.
Observation 4: The gNB needs to know information about whether TX UE is well using the configured grant resource allocated to the TX UE. If TX UE cannot use all of configured grant resource (e.g, retransmission resources) allocated from gNB, the gNB can reconfigure the configured grant parameter based on how UE uses configured grant resources. 
Proposal 8: RAN2 should consider that TX UE can report the utilization rate of configured grant resource to the gNB.
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