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1.	Introduction
In this contribution we discuss power efficient resource allocation and Inter-UE coordination for NR V2X.
2.	Discussion 
2.1 Power efficient resource allocation 
Regarding the topic of resource allocation enhancement, there were conclusions in RAN1#103-e meeting as below [1].
	Conclusion
· SL reception Type A and Type D should be used as the reference for evaluation and designing of SL power saving features in R17. 
· Type A: UE is not capable of performing reception of any SL signals and channels, FFS with exception of performing PSFCH and S-SSB reception (aim to conclude in RAN1#104-e)
· Type D: UE is capable of performing reception of all SL signals and channels defined in R16. It does not preclude UE to perform reception of a subset of SL signals/channels
· If there are evaluations with assumptions other than the above reference, the detailed assumptions need to be reported
· Note: the types and the associated capability defined here are not intended to be defined as Rel-17 UE features as is. 
Agreements:
· Partial sensing based RA is supported as a power saving RA scheme
· FFS details
· Random resource selection is supported as a power saving RA scheme
· FFS any changes or enhancement
· FFS on conditions to apply random resource selection
Agreements:
· In R17, a SL Mode 2 Tx resource pool can be (pre-)configured to enable full sensing only, partial sensing only, random resource selection only, or any combination(s) thereof
· FFS details, including usage, potential restrictions, whether/how any enhancement or condition is needed for the coexistence of full sensing and power saving RA scheme(s) in a same resource pool, etc.
Agreements:
· Re-evaluation and pre-emption checking are not supported by UEs that do not perform any sensing (i.e. PSCCH reception)
· Re-evaluation and pre-emption checking are supported by UEs that perform sensing
· FFS details and any conditions(s) in which re-evaluation and pre-emption can be performed
· FFS whether/how re-evaluation and pre-emption can be supported by UEs performing random resource selection that do perform sensing
· Note: details about sensing in this context, including when it is performed, are not decided yet.
Agreements:
· Further study congestion control based on CBR and CR for power saving RA schemes
· Identify necessary changes from R16 CBR/CR (if any), including transmission resource selection and transmission parameters that can be adjusted and applicable to power savings RA schemes
· Note: this is not intended to require all UEs to perform sensing for the purpose of CBR measurement



In this contribution, we investigate resource allocation how to reduce power consumption for mode 2 UEs.

According to the WID [2] describes that baseline is to introduce the principle of Rel-14 LTE sidelink random resource selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2. RAN2 should revisit the LTE Rel-14 agreements for resource allocation. These agreements were made in the RAN2#97 meeting [3]
	Agreement:
1. eNB may provide resource pool configuration for P2V in broadcast/dedicated signalling. Whether this pool configuration points to same physical resources as V2V pool or not is eNB choice
2. More than one permissions which to enable “random selection”, “partial sensing”, or “either random selection or partial sensing” can be configured to associated with a P2V resource pool
3. One or more resource pools are allowed to be configured for P2V transmission, depends on eNB implementation.  If the eNB doesn’t provide a random selection pool then UEs that only support random selection cannot perform V2P.  
4. One or more resource pools are allowed to be configured for P2V transmission, depends on eNB implementation. 
5. One or multiple resource pools may be configured in dedicated RRC signaling, depending on eNB implementation
6. P2V resource pool configuration is a separate IE from V2V pool configuration, which may contain both shared resource and/or dedicated resource information
7. It is not mandatory for P-UEs to support zone-based resource selection.  The UE reports whether it supports zone-based resource selection.  This is reported in UE capability.  
8. Zone-based configuration cannot be configured for P2V resource in broadcast signalling.
9. If the UE supports zone-based resource selection, the network can provide zone-based configuration if it would like.  
10. For P-UEs configured to allow “either random selection or partial sensing”, then it is up to UE implementation to select a resource selection method if there exist transmission resource pool(s) in which both methods are permitted
11. There is no need for including resource selection method in P-UE SidelinkUEinformaiton message to eNB, because P-UE has already indicated this in UE Capability
12. UEs (P2V and V2V) shall only use random selection in exceptional pool
13. If the UE is configured to do partial sensing only the UE should use partial sensing that pool (e.g. the UE is not allowed to do random selection).  
14. As a baseline, for power saving can be achieved by UE implementation and upper layer mechanisms.
15. P-UEs do not performs CBR measurement.  The configuration parameters can be dynamically provided to the UE via eNB RRC signaling.  FFS whether a CBR value or the full parameters are provided.  FFS whether it is dedicated/broadcast or both.



2.1.1 Separation of P-UE and V-UE
To reuse the principle of Rel-14 LTE sidelink, RAN2 should consider and decide whether to distinguish P-UE and V-UE in the specification. According to the decision, gNB may configure separate pool resource configuration (e.g., v2x-CommTxPoolNormalCommon-r14, p2x-CommTxPoolNormalCommon-r14) for P-UE and V-UE, respectively. Based on this pool separation, gNB can configure at least one resource selection mechanism both random selection and partial sensing selection on the P2X pool. 

According to the agreements [1] from RAN1 as below, one resource pool can be configured both full sensing and power saving RA schemes.
	In R17, a SL Mode 2 Tx resource pool can be (pre-)configured to enable full sensing only, partial sensing only, random resource selection only, or any combination(s) thereof
· FFS details, including usage, potential restrictions, whether/how any enhancement or condition is needed for the coexistence of full sensing and power saving RA scheme(s) in a same resource pool, etc.”



Considering the agreements from RAN1, a pool sharing approach should be considered in RAN2. If the RAN2 decide to separately allocate (at least) one resource pool for power saving UE, separated description of power saving UE (i.e. P-UE) and V-UE seems to be needed to be defined on separated resource pools and differentiated procedures.  Moreover, separated capability and reporting signalling for power saving UE needs to be defined.

Observation 1. RAN1 considers a coexistence of full sensing and power saving RA scheme in the same resource pool. 
Proposal 1. RAN2 should discuss whether to support the separate configuration of TX resource pool for power saving UE or not.

2.1.2 Unicast mode
In this section, we would like to investigate whether a P-UE supports unicast mode or not. According to the RAN1#86 agreement [3], “The specification supports the possibility for a P-UE to use random selection, including at least all P-UEs which do not have sidelink Rx capability” This agreement indicates that some P-UE might not support sidelink RX capability. Given that a P-UE cannot receive any related PC-5 RRC message transmitted by other UEs. To resolve this issue, the PC-5 RRC message can be relayed via network to setup a PC5 connection. However, this approach is not desirable that it cost a lot of power consumption because the mode 2 P-UE should establish an RRC connection to receive relayed PC-5 RRC messages.
Proposal 2. RAN2 need to consider that P-UE without sidelink RX capability would not support unicast operation.

2.1.3 Power efficient resource allocation
The power saving operation and effect of the UE may vary according to the resource allocation procedure of the UE (Tx UE or Rx UE). For example, depending on the HARQ Feedback mode (e.g., enabled or disabled) and resource (re-selection procedure), the power saving operation and the power consumption effect may be different.
According to resource allocation procedure of R16 NR V2X, if SL data are available among the logical channels, the Tx UE selects a destination associated to logical channel with the highest priority and allocates sidelink resource to the logical channel. We think if the Tx UE can distinguish service type (e.g., P-UE or V-UE) of available data in logical channel, it can select an optimized sidelink resource for each service type (e.g., P-UE or V-UE). In addition, the optimized transmission parameter (e.g., HARQ feedback mode) for power saving can be set. Therefore, RAN2 should consider a mechanism of distinguishing the service type (e.g., P-UE or V-UE) of target destination data in the AS layer for the UE's power efficient resource allocation.
Observation 2. If the Tx UE can distinguish service type (e.g., P-UE or V-UE) of available data in logical channel, it can select an optimized sidelink resource for each service type (e.g., P-UE or V-UE).
Proposal 3. RAN2 should consider a mechanism that can distinguish the service type (e.g., P-UE or V-UE) of target destination data in the AS layer for resource allocation for successful packet transmission within the DRX active time of the power saving UE.

2.1.4 Resource reselection by pre-emption and re-evaluation
According to the agreements [1] from RAN1 as below, when a P-UE does not perform a sensing operation, re-evaluation and pre-emption checking are not supported by the P-UE 

	Agreements:
· Re-evaluation and pre-emption checking are not supported by UEs that do not perform any sensing (i.e. PSCCH reception)
· Re-evaluation and pre-emption checking are supported by UEs that perform sensing
· FFS details and any conditions(s) in which re-evaluation and pre-emption can be performed
· FFS whether/how re-evaluation and pre-emption can be supported by UEs performing random resource selection that do perform sensing
· Note: details about sensing in this context, including when it is performed, are not decided yet.



In Rel-16 NR resource allocation mode 2 operation, when there are multiple MAC PDUs to be transmitted, a UE performs resource reservation in multiple periods. Also, for each MAC PDU transmission, the MAC PDU is transmitted using one of the resources reserved for multiple periods. The resource reselection procedure is triggered based on pre-emption, UL/SL (or NR SL/LTE SL) prioritization, the selected resources which are indicated in SCI are cancelled and a resource reselection procedure is triggered.  After that the reselected resources are re-indicated to an SCI again and transmitted to an RX UE. We think that if the RX UE is a Power Saving UE (P-UE), since the RX UE should receive not only initial SCI (SCI where the resources initially selected by the TX UE is indicated) transmitted by the TX UE but also additional SCI (SCI where the resources reselected by the TX UE is indicated), an additional time is required to the RE UE for remaining as in Active Time, increasing the power consumption of the P-UE. 
Therefore, RAN2 should consider resource allocation enhancement for power saving UE. For example, if only the SDUs for P-UEs are multiplexed in a MAC PDU, a TX UE may not trigger pre-emption based resource reselection. Additionally, it is necessary to discuss how the UE can distinguish whether the SDU is the SDU of the P-UE or the SDU of the V-UE. 
That is, RAN2 needs to check whether a UE’s service (e.g., P-UE targeted SL data or V-UE targeted SL data) is distinguished on the AS layer in Rel-16 NR V2X. If the service is invisible, RAN2 should provide a mechanism or procedure for distinguishing the UE service in the AS layer to support resource allocation operation for power saving UE. 
In a perspective of Tx UE, we can consider that pre-emption is not triggered if the Tx UE can recognize that the service type of the transmitting MAC PDU is a P-UE targeted SL data.
Observation 3. Resource reselection by pre-emption/re-evaluation cause power consumption due to additionally required sensing from Tx UE’s perspective, as well as Rx UE may consume further power consumption to blindly monitor SCI of Tx UE’s reselected resource.
Proposal 4. RAN2 should consider a mechanism that prevents the Tx UE from triggering pre-emption/re-evaluation-based resource (re-)selection for power saving of the Rx UE.

2.2 Inter-UE Coordination 
In Rel-17, RAN2 decided to enhance NR sidelink for V2X. According to the WID [2], the specific objectives are below
	1. Sidelink evaluation methodology update: Define evaluation assumption and performance metric for power saving by reusing TR 36.843 and/or TR 38.840 (to be completed by RAN#89) [RAN1]
· Note: TR 37.885 is reused for the other evaluation assumption and performance metric. Vehicle dropping model B and antenna option 2 shall be a more realistic baseline for highway and urban grid scenarios. 
2. Resource allocation enhancement:
· Specify resource allocation to reduce power consumption of the UEs [RAN1, RAN2]
· Baseline is to introduce the principle of Rel-14 LTE sidelink random resource selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2.
· Note: Taking Rel-14 as the baseline does not preclude introducing a new solution to reduce power consumption for the cases where the baseline cannot work properly.
· Study the feasibility and benefit of the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following until RAN#90.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
· Note: The study scope after RAN#90 is to be decided in RAN#90.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.
· Note: RAN2 work will start after [RAN#89].
3. Sidelink DRX for broadcast, groupcast, and unicast [RAN2]
· Define on- and off-durations in sidelink and specify the corresponding UE procedure
· Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other
· Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE
4. Support of new sidelink frequency bands for single-carrier operations [RAN4]
· Support of new sidelink frequency bands should ensure coexistence between sidelink and Uu interface in the same and adjacent channels in licensed spectrum.
· The exact frequency bands are to be determined based on company input during the WI, considering both licensed and ITS-dedicated spectrum in both FR1 and FR2.
5. Define mechanism to ensure sidelink operation can be confined to a predetermined geographic area(s) for a given frequency range within non-ITS bands [RAN2].
· This applies areas where there is no network coverage.
6. UE Tx and Rx RF requirement for the new features introduced in this WI [RAN4]
7. UE RRM core requirement for the new features introduced in this WI [RAN4]



Regarding the inter-UE coordination topic, there were conclusions in RAN1#104bis-e meeting as below [4]
	Agreement:
· Support the following schemes of inter-UE coordination in Mode 2:
· Inter-UE Coordination Scheme 1: 
· The coordination information sent from UE-A to UE-B is the set of resources preferred and/or non-preferred for UE-B’s transmission
· FFS details including a possibility of down-selection between the preferred resource set and the non-preferred resource set, whether or not to include any additional information other than indicating time/frequency of the resources within the set in the coordination information
· FFS condition(s) in which Scheme 1 is used
· Inter-UE Coordination Scheme 2: 
· The coordination information sent from UE-A to UE-B is the presence of expected/potential and/or detected resource conflict on the resources indicated by UE-B’s SCI
· FFS details including a possibility of down-selection between the expected/potential conflict and the detected resource conflict
· FFS condition(s) in which Scheme 2 is used

Agreements:
1. Study further to determine the conditions for UEs to be UE-A(s)/UE-B(s) for inter-UE coordination:
· Details include applicable scenario(s)/inter-UE coordination scheme(s)
· E.g., only UE(s) among the intended receiver(s) of UE-B can be a UE-A, any UE can be a UE-A, high-layer configured, etc.
· Including the possibility of being subject to certain conditions and/or capability

Agreement:
· When UE-B receives the inter-UE coordination information from UE-A, consider at least one of the following options (with details FFS including possibly down-selecting/merging one or more of the options below, applicable scenario(s)/condition(s) for each option, UE behavior) for UE-B’s to take it into account in the resource (re)-selection for its own transmission
· For scheme 1:
· Option 1-1: UE-B’s resource(s) to be used for its transmission resource (re)-selection is based on both UE-B’s sensing result (if available) and the received coordination information
· Option 1-2: UE-B’s resource(s) to be used for its transmission resource (re)-selection is based only on the received coordination information
· Option 1-3: UE-B’s resource(s) to be re-selected based on the received coordination information
· 
Option 1-4: UE-B’s resource(s) to be used for its transmission resource (re)-selection is based on the received coordination information
· For scheme 2:
· Option 2-1: UE-B can determine resource(s) to be re-selected based on the received coordination information
· Option 2-2: UE-B can determine a necessity of retransmission based on the received coordination information
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Figure 1. Overall inter-UE coordination procedure
In this contribution, performing inter-UE coordination describes that UE-A initiates transmitting a set of resource (i.e., candidate and/or avoidance resource) and execution criteria and then UE-B take into account (i.e. inclusion/avoidance) its transmission resource based on the received the set of resource.

2.2.1 Definition for a set of resource
According to the WID [2], transmission and reception for a set of resources is needed to perform an inter-UE coordination procedure. In specific, a set of resources is determined at mode 2 UE-A and it would be delivered to mode 2 UE-B. Based on the assisted information, the UE-B takes this into account in the resource selection for its own transmission. First of all, RAN2 should define what is determined as a set of resources for inter-UE coordination. 

From our view, we can define two types of a set of resources determined by UE-A. The first type is an avoidance resource which is considered not to be selected by other UEs (e.g., UE-B or UE-C). The avoidance resource would be a transmitting resource which is selected by UE-A. This resource would include all transmission related resource for UE-B as well as other UEs (e.g., groupcast/broadcast). This avoidance resource should not be selected by other UE’s transmission since UE-A could not receive sidelink during performing transmission on the selected resource due to half-duplex problem. The second type of resource is a candidate resource which is recommended to be selected by other UEs. The UE-A is able to estimate and recommend (a part of) resource based on a result of sensing on the monitoring resources. This recommended resource would be the high quality of resources considering the UE-A’s reception perspective. Once the UE-A transmits the candidate resource, it will be waiting to receive sidelink data on the candidate resource.
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Figure 2. Expected UE behaviour during inter-UE coordination procedure

Observation 4: A set of resource would be defined as a candidate resource which is recommended to be selected by other UE.
Observation 5: A set of resources would be defined as an avoidance resource which is considered not to be selected by other UE.
Proposal 5. RAN2 should define a set of resources for inter-UE coordination while determined by transmitting UE.

2.2.2 Possible Scenarios
In this section, we would like to investigate when (or which scenario) inter-UE coordination is needed [5]. In an urban grid, a UE can suffer from the hidden-node problem when another UE in the different street uses the same set of resources as shown in Figure 3. Depending on the form of intersection and street, even though two UEs are on the same street, UEs can suffer from hidden-node problem due to building blockage as shown in Figure 3. In these cases, the UE-A can provide different sets of preferred resources to these UEs in advance, then the hidden-node problem could be avoided. To determine the set of preferred resources for UE-B’s transmission, the UE-A may not need to use its own sensing result. Instead, the UE-A can consider the UE group size, and TX packet information of UE-B(s). The UE-A can achieve the TX packet information by receiving PSCCH/PSSCH from UE-B(s). In this case, the set of preferred resources could be updated based on the PSCCH/PSSCH transmitted by UE-B belong to a certain UE group. For instance, when the number of UEs transmitting PSCCH/PSSCH in a group is large, the UE-A will increase the amount of the preferred resources for the UE group(s). If the UE-A can receive TX packet information of UE-B, it would be possible that the UE-A use it to update the set of preferred resources for the UE group. 
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Figure 3: Example of inter-UE coordination performed by RSU.

In addition, when a leader UE in a platooning group of UEs is act as a coordination UE (UE-A), the UE-A can perform its own sensing operation and determine the set of preferred or non-preferred resources for transmission of UE-Bs belonging to the UE group, and the UEs in the group performs resource selection procedure with a help of the inter-UE coordination information from the UE-A. For instance, the vehicle type of the UE-A could be a truck of which antenna height is high, and the UE-A detects SCI(s) from UEs in front of the UE-A, and from the UEs beside of the UE-A while the UEs behind the UE-A would not detect these SCIs due to vehicle blockage. To alleviate this hidden-node problem, the UE-A can provide the inter-UE coordination information (Resource Set A) to UE groups behind the UE-A not to use the resources that will not be detected by the UE group as shown in Figure 4. 
[image: ]
Figure 4: Inter-UE coordination performed by a leader UE in a group.

Based on the above scenarios, some UE (e.g., V-UE, UE-type RSU) is allowed to transmit a set of resource for other UEs. Also, we would like to investigate which resource selection by UE-A is feasible to perform inter-UE coordination procedure. If UE-A is performing (partial) sensing procedure for its transmission, candidate resources can be estimated. Also, avoidance resource will be determined after transmission resource is selected. As a result, UE-A can transmit either an avoidance or a candidate resource or both of them. 

Proposal 6. For inter-UE coordination, RAN2 needs to clarify which UE-type (e.g., V-UE, UE-type RSU, Header RSU) is allowed to perform inter-UE coronation procedure. 

2.2.3 Who can be UE-A or UE-B
According to the RAN1 agreement in [4], there were agreements that only UE(s) among the intended receiver(s) of UE-B can be a UE-A, any UE can be a UE-A, high-layer configured. 

Considering these agreements made by RAN1, RAN2 needs to discuss which UE can become either UE-A or UE-B (e.g., transmit or receive inter UE coordination message). We consider that it can be determined by V2X layer and informed to AS layer. Involving in V2X layer, SA2 would handle this issue. For a determination by SA2, RAN2 should consider how to support detailed signalling between layers.

Proposal 7. Which UE can be UE-A or UE-B, would be determined by V2X layer.

2.2.4 Container
In this section, we would like to discuss which container is suitable for delivering the set of resources. First of all, we can consider based on layer-1 signalling. For L1 signalling, SCI can be considered. But we need to check the feasibility with RAN1 group. Also based on the MAC CE or PC-5 RRC message could be considered as the container. In our view, transmitting with PC5-RRC message is not suitable because transmission or reception with PC-5 RRC message is only supported on unicast. According to [1], we think that a set of resources transmitted on MAC CE could be a suitable option for supporting all transmission modes. Moreover, we need to check the large message size for inter-UE coordination and this large message can be contained in MAC CE.
Proposal 8. RAN2 needs to study whether MAC CE is feasible or not considering the possibility of the large message size or cast type for inter-UE coordination.
2.2.5 Triggering condition
In this section, we would like to investigate when the UE-A performs inter-UE coordination procedure. In our view, many scenarios can be considered to trigger inter-UE coordination. Firstly, UE-A is required to deliver high priority packet or high priority service initiated by UE-A, inter-UE coordination would be triggered to improve reception performance. For instance, when the UE-A detects a high interference level or a high CBR level on the monitoring resource.
Observation 6: Inter UE coordination procedure can be triggered when high priority service is required
Observation 7: Inter-UE coordination procedure can be triggered when the UE-A desire to improve reception performance.
Proposal 9. RAN2 should consider and define various triggering conditions of the inter-UE coordination procedure.

2.2.6 Validity evaluation
When the UE-A transmits a candidate resource for inter-UE coordination, a re-evaluation operation should be performed by UE-B. The candidate resource would be considered to a suitable resource from a perspective of the UE-A. However, from a UE-B’s view, the received candidate resource would not be suitable for its transmission because sensing results on the resource pool would be different between UE-A and UE-B due to each mobility or channel condition. 
RAN2 should consider how the UE-B re-evaluates the received candidate resource before performing transmission to the UE-A. For instance, upon receiving the candidate resource, a timer for validity check is needed. Once the timer is expired, the UE-B may discard the received candidate resource since it would be not valid anymore. Also, if the validity area for system information is changed, the UE-B may discard the received candidate resource when the updated pool configuration is not identical. If an RLF has occurred between UEs, candidate resources should be discarded. Moreover, upon reception of a set of resource, if UE-B is currently transmitting with configured sidelink grant, we should consider when the UE-B consider the received candidate resource for its transmission.
Observation 8: Since the UE-B may have different sensing results compared to the UE-A, UE-B should re-evaluate upon reception of the candidate resource from UE-A.
Proposal 10. Upon receiving a set of resources, receiving UE should re-evaluate the validity whether discard or not before determines its transmission resource.

2.2.7 DRX configuration
Once the UE-A transmits the candidate resource, the UE-A will be expected to receive sidelink data from other UEs on the candidate resource. In Rel-17 sidelink enhancement, NR V2X UE can support sidelink DRX operation. Hence, RAN2 should consider how to handle inter-UE coordination procedure while UEs are performing the DRX operation. From UE-A’s perspective, a critical issue is raised that if the candidate resource is selected, but UE-A would be staying in a period of inactivity during the reception of the candidate resource based on the configured UE-A’s DRX cycle. To resolve this issue, the UE-A ensures to extend on-duration time for sidelink data reception or the UE-A will wake up without DRX operation to receive sidelink data. The extension is shown in Figure 5.
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Figure 5. An example of candidate resources not selected by UE-A within on duration.
From UE-B’s perspective, also a critical issue is raised that if the received candidate resource is selected in a period of inactivity based on the configured UE-B’s DRX cycle, the UE-B cannot measure and estimate whether the received candidate resource is valid or not since the UE does not have any sensing results on that resource. To resolve this issue, the UE-B needs to extend on-duration or needs to wakes up for getting sensing results on the received candidate resource.
Proposal 11. While a UE is performing sidelink DRX operation, RAN2 should define a behaviour when a candidate resource would be determined in a period of inactivity.

2.2.8 Retransmission
After the UE-A transmit the set of resource (e.g. candidate resource or avoidance resource), retransmission for inter-UE coordination should be considered. First of all, resource reselection triggering should be considered. Assuming that, resource reselection may be triggered upon transmitting the set of resources. If the resource reselection is triggered by UE-A, it is straightforward to perform the retransmission since the previously transmitted set of resources would be changed. Also, RAN2 can consider whether feedback operation is needed while performing the inter-UE coordination procedure. In our view, if UE-A transmits an avoidance resource, receiving ACK feedback from UE-B is needed because the UE-A can determine whether to perform retransmission or not. Moreover, an SL-RLF declaration is considered by UE-A when a number of consecutive DTX is reached.
Proposal 12. RAN2 should consider retransmission for the set of resources while performing the inter-UE coordination procedure
To improve the efficiency inter-UE coordination procedure, we should consider skipping (re)transmission for a set of resources to other UEs. When (re)transmission for inter-UE coordination is triggered, the UE-A is allowed to skip the transmission when the newly selected or reselected set of resources is identical to the previous transmission. The UE-A transmit only when the newly selected or reselected set of resources are different from the previous transmission. With skipping transmission, ensure to increase the probability to receive sidelink data considering half-duplex. Moreover, it can decrease the interference level.
Proposal 13. To improve the efficiency of inter-UE coordination, RAN2 should consider skipping (re)transmission for a set of resources to other UEs.

2.2.9 Others
RAN2 should consider whether UEs performs inter-UE coordination procedure while the UE is in an exceptional conditions or out-of-coverage. In our view, there is no reason or no limitation under those conditions. When UEs are under exceptional conditions or out of coverage, it would be beneficial to transmit an avoidance resource for mitigating half-duplex problem. Hence, we think it would be beneficial to support performing the inter-UE coordination procedure.
Proposal 14. UE needs to be allowed to transmit a set of resources while a UE is in exceptional condition or out-of-coverage.

3.	Conclusion
In this contribution, we provide proposals for power efficient resource allocation
Observation 1. RAN1 considers a coexistence of full sensing and power saving RA scheme in the same resource pool. 
Proposal 1. RAN2 should discuss whether to support the separate configuration of TX resource pool for power saving UE or not.
Proposal 2. RAN2 need to consider that P-UE without sidelink RX capability would not support unicast operation.
Observation 2. If the Tx UE can distinguish service type (e.g., P-UE or V-UE) of available data in logical channel, it can select an optimized sidelink resource for each service type (e.g., P-UE or V-UE).
Proposal 3. RAN2 should consider a mechanism that can distinguish the service type (e.g., P-UE or V-UE) of target destination data in the AS layer for resource allocation for successful packet transmission within the DRX active time of the power saving UE.
Observation 3. Resource reselection by pre-emption/re-evaluation cause power consumption due to additionally required sensing from Tx UE’s perspective, as well as Rx UE may consume further power consumption to blindly monitor SCI of Tx UE’s reselected resource.
Proposal 4. RAN2 should consider a mechanism that prevents the Tx UE from triggering pre-emption/re-evaluation-based resource (re-)selection for power saving of the Rx UE.
Observation 4: A set of resource would be defined as a candidate resource which is recommended to be selected by other UE.
Observation 5: A set of resources would be defined as an avoidance resource which is considered not to be selected by other UE.
Proposal 5. RAN2 should define a set of resources for inter-UE coordination while determined by transmitting UE.
Proposal 6. For inter-UE coordination, RAN2 needs to clarify which UE-type (e.g., V-UE, UE-type RSU, Header RSU) is allowed to perform inter-UE coronation procedure.
Proposal 7. Which UE can be UE-A or UE-B, would be determined by V2X layer.
Proposal 8. RAN2 needs to study whether MAC CE is feasible or not considering the possibility of the large message size or cast type for inter-UE coordination.
Observation 6: Inter UE coordination procedure can be triggered when high priority service is required
Observation 7: Inter-UE coordination procedure can be triggered when the UE-A desire to improve reception performance.
Proposal 9. RAN2 should consider and define various triggering conditions of the inter-UE coordination procedure.
Observation 8: Since the UE-B may have different sensing results compared to the UE-A, UE-B should re-evaluate upon reception of the candidate resource from UE-A.
Proposal 10. Upon receiving a set of resources, receiving UE should re-evaluate the validity whether discard or not before determines its transmission resource.
Proposal 11. While a UE is performing sidelink DRX operation, RAN2 should define a behaviour when a candidate resource would be determined in a period of inactivity.
[bookmark: _GoBack]Proposal 12. RAN2 should consider retransmission for the set of resources while performing the inter-UE coordination procedure.
Proposal 13. To improve the efficiency of inter-UE coordination, RAN2 should consider skipping (re)transmission for a set of resources to other UEs.
Proposal 14. UE needs to be allowed to transmit a set of resources while a UE is in exceptional condition or out-of-coverage.
4.	Reference
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