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Introduction
In the latest approved/revised Rel-17 WID for NR sidelink enhancement [1], an objective on enhancing RA to reduce UE power consumption in mode 2 should be worked on and specified as followed.
	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.


This contribution provides a summary of the submitted contributions, email discussion topics and outcomes during this meeting.
Collection of agreements / conclusion in RAN1#103-e
Outcomes from GTW1 session on November 11th 
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.
Outcomes from email discussion [103-e-NR-Sidelink-Enh-02] on November 13th 
Agreements:
1. Re-evaluation and pre-emption checking are not supported by UEs that do not perform any sensing (i.e. PSCCH reception)
1. Re-evaluation and pre-emption checking are supported by UEs that perform sensing
0. FFS details and any conditions(s) in which re-evaluation and pre-emption can be performed
1. FFS whether/how re-evaluation and pre-emption can be supported by UEs performing random resource selection that do perform sensing
1. Note: details about sensing in this context, including when it is performed, are not decided yet.

Agreements:
1. Further study congestion control based on CBR and CR for power saving RA schemes
0. 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
0. Note: this is not intended to require all UEs to perform sensing for the purpose of CBR measurement
Topics for email discussion
[bookmark: _Hlk55222664][103-e-NR-Sidelink-Enh-02] Email discussion/approval for resource allocation for power saving – Kevin (OPPO)
· 1st check point: 11/5
· 2nd check point: 11/10
· 3rd check point: 11/12
[bookmark: _Hlk54027001]Topic #1: Reception capability of power saving UEs
In LTE sidelink, there was a common expectation that a power saving UE (P2X) performing random resource selection or partial sensing may have no or limited capability in sidelink reception (e.g. PSCCH reception for sensing purpose only). P2X communication was possible relying on vehicle UEs receiving the data transmitted by PUEs and drivers to carry out evasive actions to maintain road safety.  In R16 NR sidelink, HARQ feedback in PSFCH is supported for groupcast and unicast communications, and a minimum time gap restriction (Z) for HARQ RTT should be ensured between 2 consecutive selected resources during mode 2 resource allocation. Furthermore, from reviewing contributions in this meeting, it is cited that VRUs could also participate in some advanced V2X use cases such as warning to pedestrians, dynamic ride sharing, tethering. For Public Safety and commercial, it is also expected that power-sensitive UEs are required to receive data from other SL users. During the GTW session, there were already discussions on different reception capabilities of power saving UEs (e.g. no Rx at all, PSFCH reception, data reception). Based on these, the following question on SL reception capability that should be supported by R17 for power saving UEs is formulated. Ideally, the smaller number of reception types to be considered in RAN1 (e.g. 2 types) would mean less fragmented solutions / considerations during the design phase.

· Question 1: Which reception capability(ies) for power saving UEs should be considered as the basis for designing SL power saving features in R17?
· Type A: UE does not support SL reception including PSCCH, PSSCH and PSFCH (e.g. random resource selection only)
· Type B: Support SL reception only for sensing and RA purpose, including PSCCH and PSCCH DMRS (e.g. for partial sensing based RA)
· Type C: Type B + PSFCH_Rx (e.g. for HARQ feedback based retransmission)
· Type D: Type C + PSSCH and PSSCH DMRS (e.g. for 2nd stage SCI, SL data reception and unicast communication)
· Other types, please describe
	Company
	Type(s)
	Comments

	NTT DOCOMO
	Type A,
Type C,
Type D
(with clarification of PSFCH TX and/or RX)
	In our view, UE capable of some sensing mechanism should be capable of HARQ feedback for better reliability from resource pool perspective; i.e. Type B is not preferable. For partial sensing UE, PSFCH RX should be possible. Meanwhile, UE configured with random selection would focus on lower power consumption and lower cost, with lower reliability, like LTE use case. In that sense, Type A should be OK.
BTW, it would be necessary that for type C and type D, PSFCH TX and PSFCH RX are clarified. For example, Type C includes PSFCH RX but not PSFCH TX. Type D includes both PSFCH TX and RX.

	vivo
	A/B/C(whether PSFCH in this case refers to PSFCH TX or PSFCH RX should be clarified)/D
	Type C and Type D can be considered for P2V services and services requiring high reliability. One clarification for type C, does 'PSFCH' refer to PSFCH TX or PSFCH RX? If it refers to PSFCH RX, then it is unclear why SCI reception and PSFCH reception should be coupled in a single UE capability. For UE not supporting SCI reception, it can not support PSFCH TX for HARQ-ACK based retransmission purposes. If it refers to PSFCH TX, maybe it could be classified as one of the TX capability of power saving UE?
Vivo-2 4/11/2020
Thanks for clarification, I added strikethrough to my previous comment.
I notice that there is no discussion of PSFCH TX, and I wonder if this means that a power-limited UE capable of PSSCH reception (i.e., type-D) must support PSFCH TX just like the R16 UE, or if PSFCH TX will be treated as a separate capability and discussed later?

	OPPO
	A and D
	Type A includes UEs that operates like R14 LTE-V PUE transmitting BSMs only and not required to receive any SL data.
Type D includes UEs that support advanced V2X use cases for VRUs where they also need to perform SL data reception, but required power saving feature. This also covers also PS and commercial use cases where SL communication between UEs is necessary. When a Type D UE performs partial sensing and resource selection in a resource pool, it may also take into consideration of transmission timing of other UEs (e.g. unicast communication). Moreover, Type B and C are covered by D (e.g. when a Type D UE operates in broadcast, it does not need to consider SL data reception).

	Intel 
	Type-A and Type D

	Type-B is an implementation option of Type D UEs
Type-C is an implementation option of Type D UEs
We are confused by the wording basis. We do not foresee standalone Type B only or Type C only UEs rather than functionality associated with Type B or Type C can be considered as a power saving feature of Type D UEs. 

	Fraunhofer
	Type B and D
	Type B would be the minimum requirement for a UE to carry out partial sensing, and would cater to low power UEs that do not intend to receive.
Type D would be a UE capable of transmission and reception, and is useful for public safety and commercial use cases.

	Xiaomi
	Type A and Type D
	From our understanding, the benefit of type A on is less UE cost by reducing the Rx chain. However, we are not sure whether the benefit of Type B and Type C is high enough to define a separate UE reception capacity.

	Futurewei
	Type D
	Type D is necessary for public safety traffic. anything less than that can be handled in capability discussion.
Note: for V2P, we see benefits in doing V2P and P2V. We anticipate a pedestrian UE to be a regular UE with additional functionalities for sidelink, thus the complexity of supporting D is low. All low power UEs should have it, since it gives the pedestrian UE the possibility to obtain configuration, sense, support new services (e.g., ride sharing)

	Panasonic
	Type A and D
	Type A is the minimum requirement for UE to transmit BSM. Type D would be the full operation mode for SL when power saving UE not in power saving mode.

	Interdigital
	Type A, B, C, D
	At least type A and D should be supported. 
Type A includes PUEs without Rx capability as LTE.
Type D includes PUEs supporting both transmission and data reception, e.g. for commercial PUEs. 
Type B includes PUEs supporting data transmission only but performs sensing for resource allocation. 
For type C, PUEs can use PSFCH_Rx to determine retransmission.

	Apple
	Type A and Type D
	We do not see the need to support Type B or Type C UEs, where the UEs support the reception of PSCCH/PSSCH only or PSFCH only. 

	Qualcomm
	Please see comments
	In our view, PSFCH reception should always be required, otherwise, the UE is not utilizing one of NR sidelink’s primary features, impacting reliability. 
It’s also not clear why a specific cast is signalled out in Type D, a UE should support all cast types and so should the power savings scheme.
We propose to consider the following three types of UEs:
· 1st Type: A UE that supports SL transmission and PSFCH reception.
· 2nd Type: A UE that supports SL transmission, sensing, and PSFCH reception.
· 3rd Type: A UE that support SL transmission and reception.

	Nokia, NSB
	Type A and D
	Type B/C are power saving “modes” for a Type D UE, which can do full sensing. Full sensing UE can operate with partial sensing for power saving. Besides, these types are related to Rel-17 UE features, which should be discussed after Rel-17 SL power saving feature is finalized. 

	NEC
	A,D
	Type A is LTE legacy P2V UE in our reading, and should be supported. Type D seems the normal R16 UEs. From power saving point of view, the study should at least based on type A and D.

	ETRI
	Type A and D
	Type A and Type D should be supported. Type A is for random selection, and Type D is for advanced use cases in NR SL. Regarding Type B and C, we agree with Intel.

	Spreadtrum
	Type A, Type D
	Type A: no capability for SL reception should be kept for extreme power saving purpose.
Type D: To support advanced SL use cases, public safety and commercial better, it’s necessary that certain type of power-sensitive UEs can receive data from other SL users.

	Lenovo/MoTM
	Type A,
Type C
	To consider the reception capability for power sensitive UE, we may not simply limit what types of channels need to be received, e.g., PSCCH/PSSCH or PSFCH, but should consider what kinds of services need to be transmitted by power sensitive UE. For example, if high reliability service is transmitted by power sensitive UE, PSCCH reception can be supported for (partial) sensing-based resource selection and PSFCH reception can be supported for HARQ feedback-based retransmission. 

	Samsung
	Type A, B and C with our modification
	UE capability on PSFCH reception seems less important than PSSCH reception, since UEs not capable of PSFCH reception can use blind retransmission. Therefore, we would like to modify Type C and Type D as:
Type C: Type B + PSSCH
Type D: Type C + PSFCH
In addition, we think it’s unnecessary to capture DMRS in this proposal. In our understanding, if UE is capable to receive a SL channel, it already implied that UE is capable to measure DMRS of this channel, so the description is redundant.

	Huawei, HiSilicon
	All
	These different UE operations are all in scope to the WI, due to the Public safety / V2X / commercial use cases as well as the inclusion of power saving and the improvement to resource allocation. RAN1 should avoid spending time trying to eliminate any of these types of reception.
However, the wording of the proposal relates to implying UE capability designs in the almost-first meeting of the WI. It is only necessary to assume that the UE does/does not perform a particular type of reception, rather than whether it has hardware to support it. (E.g. maybe the UE can do full sensing, but is in a power saving configuration).
The main bullet can refer to “Which reception types(s)…” and the sub-bullets refer to “Perform” / “does not perform”.

	Fujitsu
	Type C, 
Type D
 (SL data reception in unicast, groupcast and broadcast)
	In our view, random selection based RA cannot fulfil the reliability requirement of Rel.17 V2P services, i.e., type A is not preferable in Rel.17. Random selection can be considered as a fallback option. For example, when the time allowed for sensing is not feasible, UE can be configured to perform random selection. 
Regarding the capability of HARQ feedback reception, we agree with NTT that the UE with capability of sensing should also be capable of PSFCH reception. Type B can be viewed as a special case of Type C when the UE decides to perform blind retransmission without PSFCH reception.
According to the WID of Rel. 17 sidelink, the SL DRX for broadcast, groupcast and unicast needs to be specified in RAN2. This objective implies that Rel.17 power saving UE is expected to have the capability of SL data reception for all cast types.

	Sharp
	Type A and Type D
	We share the view as Intel.

	MediaTek
	Type-A,Type-B, Type-D
	Type-D covers the advanced sidelink use cases including commercial use cases and public safety where power saving is needed.
Type-A and Type-B cover the basic P2V use cases as in Rel-14 LTE where random selection or partial sensing can be used.
Type-C is not needed as it can be covered under Type-D based on implementation.

	Bosch
	Please see comment
	Generally, we support all these operations to be implementation options of each other. E.g., we support that a lower capability is an implementation option of a higher one. Since, V2P (and also P2P) is in our main focus, we have clarified in our contribution R1-2009128  that it is possible for a normal UE to be a regular pedestrian and, later, it may ride an e-bike to promote to the next level of capability (as in the ref [2] in our contribution). 

	Sony
	Type A and D
	Type A would be LTE V2P like UE to transmit BSM. Type D would be full required capabilities for sidelink.

	CATT
	Type A, C and D
	From our understanding, type A is the minimum requirement which can reduce UE cost with only Tx-chain.
From SL transmission reliability perspective, we think it would be better to support PSFCH Rx as well as sensing. Regarding type B and type C, since there is a Rx-chain in both types, including PSFCH Rx won’t be a big burden, therefor we prefer type C and exclude type B.  
Type D is a full-set of UE capability which can be used for P2V and D2D scenario with the requirement of SL reception.

	TCL
	Type A, B, D 
	In general, we support a variety of options for receptions, and will need to support how to signal which option(s) is used. 
Type A is lowest energy consumption.
Type D is full reception capability.
Type B is also needed as a trade-off for resource selection efficiency.
In our opinion, PSFCH reception could be an option added to other types without being a type per se. One thing could be made clear is whether the PSFCH reception only focuses on PSFCH reception for a data transmitted by the power saving user or from all transmissions (e.g. to check for ACK/NACKs that could impact resource availability)

	Ericsson
	Type A, Type C
	The type A UEs which can be defined as random resource selection UEs do not have the capability of SL reception. Since they have been already considered in LTE and can be useful for some specific use cases, they should be considered.
In our view, type B alone should not be considered since the power saving UE performing partial sensing should be able to receive at least PSSCH DMRS and PSFCH which is then Type C. 
Furthermore, we think, type C covers all the capabilities that we need to support an efficient partial sensing procedure in Rel. 17. We do not think, for partial sensing discussions, we should discuss whether Type D capabilities are needed or not. The design principle from Rel-16 is that all the sensing-related information is in SCI-1. We should not change that.

	ZTE, Sanechips
	Type A, Type D
	Type A is the minimum requirement of designing for power saving UE.
With Type D, full consideration can be supported for designing. And Type B can be seen as an implementation option of Type D.

	LG
	At least Type A and Type D
	Similar to LTE V2X, we think that at least Type A and Type B can be considered as RX capability of power saving UE. At this moment, it is not clear how much benefit can be achieved by other options in terms of implementation complexity.

	Convida Wireless
	Type A and D
	Type A and D could be supported. We are open for discussions of type B and C. It could be discussed from RF chain perspective, whether blind retransmission is supported alone, or HARQ-based retransmission is also supported, whether it is functionality or capability, etc.



Topic #2: Coexistence of power saving RA scheme(s)
In LTE-V, dedicated resource pools are (pre-)configured for sending P2X related sidelink communication (e.g. p2x-CommTxPoolNormalCommon or p2x-CommTxPoolNormal). For these P2X specific resource pools, partial sensing and/or random selection based RA is configured according to resourceSelectionConfigP2X, and the UE selects one of them based on UE implementation if both are included. As such, a resource pool can be configured with one of 4 possible resource allocation schemes: random selection only, partial sensing only, random selection + partial sensing, and full sensing only. It was done this way in LTE-V to avoid collision with full sensing transmissions from UEs performing random selection and reduced sensing, but at a cost of resource fragmentation. In R16 NR sidelink, a UE performs re-evaluation / pre-emption checking right before its SL transmission, and re-selects a new resource if the pre-selected or reserved resource(s) is no longer available to avoid collision.  According to some submitted results in this meeting, coexistence of full sensing and ransdom selection is possible in a same resource pool with minimal or no degradation to the full sensing performance.

· Question 2: Should NR sidelink support coexistence of transmissions based on full sensing with transmissions based on power saving RA scheme(s) (e.g. random selection and/or partial sensing) in a same resource pool?
	Company
	Yes/No
	Comments

	NTT DOCOMO
	Yes
	Resource pool configured with full sensing and other RA scheme can be understood as a bonus. Resource pool with only full sensing can be provided separately. In that sense, there would be no motivation to preclude such coexistence.
Of course enhancement should be discussed and supported so that performance of full sensing UE in the ‘coexistence’ resource pool is not degraded significantly.

	vivo
	Yes
	First of all, UE with capabilities to perform full sensing/re-evaluation/pre-emption can avoid the collision with UE performing partial sensing or random selection. Secondly, even in LTE, partial or full overlapping between P2X resource pools and non-P2X resource pools is not ruled out from the system perspective.

	CMCC
	Yes
	Supporting different resource allocation schemes in a shared resource pool is beneficial for improving resource utilization efficiency. In addition, different resource pools may be configured with overlapped resources, so appropriate collision control among different resource selection schemes is needed.

	OPPO
	Yes
	In addition to the 4 possible/allowed RA configurations for a SL resource pool in LTE-V, the NR sidelink should support coexistence of power saving based RA (partial sensing and random selection) with full sensing in a same resource pool to minimize resource fragmentation, since re-evaluation and pre-emption checks are at least supported by full sensing UEs to avoid collisions.

	Intel 
	Yes
	There should be no restriction from specification perspective. Specification should be flexible and provide mechanisms to enable/disable any of the scheme per sidelink resource pool/BWP or carrier.

	Fraunhofer
	Yes
	We support the use of a common resource pool for full sensing and partial sensing UEs in order to avoid resource fragmentation. Low power UEs can also be configured to monitor only a subset of the resource pool to enhance its power saving capabilities.

	Xiaomi
	Yes
	From specification point of view, coexistence of resource selection methods should be supported, which can avoid resource fragmentation. However, it should be also supported to configure a resource pool such that only a single selection method can be used in the resource pool. There should be enough flexibility for the configuration.

	Futurewei
	Yes
	As explained in our contribution R1-2007533, if the low power UEs are grouped together, the full sensing UEs will skip these resources when sensing, and no significant performance degradation is anticipated

	Panasonic 
	Yes
	We support to allow coexistence of full sensing and other power saving RA schemes. There’s no specs restriction and beneficial for SL UEs only with power saving mode.  

	Interdigital
	Yes
	A shared resource pool between full sensing and power saving based sensing should be supported to reduce resource fragmentation. We then can introduce restriction(s) for power saving RA to guarantee the performance of the full sensing UEs in the shared resource pool.

	Apple
	Yes
	From spectrum efficiency viewpoint, we support to allow UEs with different sensing capabilities/operations to share a resource pool. 
A full sensing UE should be able to detect the reservation from a reduced sensing UE (via re-evaluation or pre-emption), and hence collision could be avoided. 

	Qualcomm
	Yes
	The impact on full-sensing UEs when some UEs in the resource pool switched to random selection was minor in our evaluations.

	Nokia, NSB
	yes
	Sidelink communications for V2X (V2V and V2P), public safety, and commercial use cases usually don’t coexist in the same SL resource pool. Second, even if different use cases may share the same spectrum (e.g. the licensed spectrum shared with NR/LTE Uu), it’s more suitable and efficient to assign them to different resource pools. For example, there are multiple options for resource pool for partial sensing and full sensing: 
Option 1: use a specific resource pool for partial sensing/random selection only; 
Option 2: consider conditions to enable partial sensing in a full-sensing resource pool. 
With these considerations, we shall have a flexible SL power reduction design so that the requirements for a specific use case can be met.

	ETRI
	Yes
	The coexistence between full sensing UEs and power saving UEs should be supported for efficient resource utilization.

	Spreadtrum
	yes
	To improve performance of SL resource utilization.

	Lenovo/MoTM
	Yes
	RAN1 should consider coexistence of transmissions based on different RA scheme(s) in the same pool.

	Samsung
	FFS
	Needs further evaluation result to justify whether performance degradation due to coexistence is acceptable, and also needs to study potential higher layer impact

	Huawei, HiSilicon
	Yes
	Resource pool configuration where different sensing types can coexist can be considered as baseline, and there should also be the possibility to configure the RP for a particular type of sensing, as in LTE-V.
We support that a power saving UE with high priority traffic (i.e. low priority value in SCI) can be enabled to operate in a full sensing-based resource pool. Due to the re-evaluation and pre-emption check mechanism in Rel-16 NR-V, the full sensing UEs can avoid the resources from such power saving UE and avoid resource collision, so that a power saving UE can achieve a reasonable high reliability with reduced power consumption. 

	Fujitsu
	Yes
	At least for Rel.17 V2X UEs with full sensing, they can share the same resource pool with power saving UEs. In this case, some potential solutions should be considered to avoid the collisions between full sensing UEs and power sensing UEs. 
If the coexistence of power saving UEs and Rel.16 V2X UEs are allowed, the solutions with backward combability must be considered to ensure Rel.16 V2X UEs to avoid collision with power saving UEs. 

	Sharp
	Yes
	It should be supported for SL resource utilization.

	MediaTek
	Yes
	We should consider a generalized solution without any restrictions on service-specific resource pool configuration. 

	Bosch
	Yes
	We support multiplexing power saving and normal UEs in the same resource pool. Additionally, coexistence between Rel16 V2X and Rel17 power saving UEs (e.g., VRU). It will be important that those two releases exchange basic safety messages (e.g., if Rel-16 is a V2X and Rel-17 is a VRU).

	Sony
	Yes
	A sharing between a full sensing and a partial sensing should be supported from the viewpoint of specification. A re-evaluation and a pre-emption by a full sensing UE could avoid collisions from the partial sensing UE.

	CATT
	Yes
	Coexistence of full sensing and power saving RA schemes could be supported in order to reduce resource fragmentation. 
In case of P-UE with periodic traffic, the full sensing UE can avoid the resource collision by re-evaluation/pre-emption, there is no significant performance loss based on QC’s evaluation results.
However, in case of P-UE with aperiodic traffic, the effect of re-evaluation/pre-emption of full sensing UE may not be as valid as that for periodic traffic case. In this case, we think separate resource pool for  random selection is also necessary.

	TCL
	Yes
	Co-existence is needed to be supported within a Sidelink RP. Rel.16 users and full sensing users are capable of avoiding resource This however does not exclude having dedicated resource pools for power saving purposes. 

	Ericsson
	Yes
	A shared resource pool, where different resource selection mechanisms (i.e., based on full sensing, partial sensing or random resource selection) can coexist must be supported and it is also one of the objectives of the WID (i.e. coexistence of Rel. 16 UEs, which are full sensing UE, and Rel. 17 UEs, which can be partial sensing or random selection UEs, must be consider).
Furthermore, it is important to thoroughly evaluate the degradation of the system performance due to the potential collisions created by the different resource allocation schemes. Therefore, a better solution for coexistence without producing resource fragmentation, like the one introduced in LTE, should be specified. 

	ZTE, Sanechips
	Yes
	We can support coexistence of transmission based on full sensing and transmission based on partial sensing, but not including random selection. Because random selection based transmission would cause more collision to the sensing based transmission. Even though pre-evaluation and pre-emption are supported, a mass of interruption would cause more impact on V2X transmission.

	LG
	Yes
	Similar to LTE V2X, it should be supported, and the relevant decision is up to the network implementation. 

	Convida Wireless
	Yes
	Coexistence of transmissions based on full sensing and transmissions based on power saving RA scheme(s) in a same resource pool could be supported.



Topic #3: Inter-UE coordination for power saving
According to the latest approved R17 WID for NR sidelink enhancement (RP-201516), the purpose of introducing inter-UE coordination (if agreed) is to enhance reliability and reduce latency of mode 2 transmission. However, UE power saving is not one of the main purposes for inter-UE coordination. As such, for example partial sensing related information exchanged between two or more UEs or UE_B switching to random selection based on receiving a set of resources from UE_A for saving sensing power may not be possible. From reviewing contributions in this meeting, significant number of companies expressed that power saving RA performance can benefit from exchanging information relating to partial sensing (receiving) window/occasions, random selection and/or SL DRX between SL communicating UEs.

· Question 3: Should the new potential inter-UE coordination based RA (if agree to be supported) be used for the purpose of power saving as well?
	Company
	Yes/No
	Comments

	NTT DOCOMO
	No (+ comment)
	At the same time, additional information sharing consumes more power. Currently we do not see the benefit of information sharing over the power consumption for the inter-UE coordination.
In addition, information may be provided from other UE, may not. Power saving UE needs to enable RA without any information since the UE does not know when information is shared. In that sense, power saving gain seems not achieved by this mechanism. 
DCM2: We share view with QC that ensuring communication among UEs in consideration of reception timing (e.g. DRX) is necessary. For this purpose, some information sharing is OK for us. But current Question seems different; shared information is ‘sensing information’. Benefit of this information sharing is unclear for us, and as Xiaomi mentioned, firstly this mechanism should be evaluated. Why do we try to make decision without any performance evaluation?

	vivo
	Yes
	A UE may enable DRX and partial sensing simultaneously to achieve further power consumption, in which case, coordination between UEs, such as exchanging DRX/partial sensing information, can help adjust the TX/RX opportunities between the TX UE and RX UE to ensure reliability as well as low power consumption. But we are not quite sure what the intention of this discussion is. If the answer to Q3 is yes, does it mean that we need to couple the UE capability and discussion on inter-UE coordination and power saving mechanisms if the inter-UE coordination proves to be beneficial for power-saving? 

FL: It is not intended to couple this discussion with UE capability, but rather trying to identify whether we can/wish to utilize inter-UE coordination as one additional avenue to achieve UE power saving.

Vivo-2 4/11/2020
Thanks for your clarification. We think that coordination is beneficial for power saving theoretically, but we agree with comments from some companies that whether the gain brought by this mechanism is acceptable/attractive should be evaluated first. We suggest that the evaluation and further discussion on this aspect should be handled by mode2 enh.

	CMCC
	
	We are not clear about the intention of the question, could you elaborate it more?

	OPPO
	Yes
	At least in unicast and possibly groupcast. If a UE wants to save power, the assistance information from UE-A can be used for resource selection instead of doing sensing by itself.

	Intel
	NO
	It does not seem to be in scope / objective of WID and thus it is not a goal for consideration. Design of power saving features should not rely on inter-UE coordination since in practice there may be no such coordination. It seems to be an over-optimization that can be analysed when major functionality/framework for sidelink power saving is established.

	Fraunhofer
	Yes
	The use of inter-UE coordination facilitates UE-B from avoiding sensing and resource selection by using a set of resources provided by UE-A, as mentioned by OPPO.
We also agree with Vivo that it can be used to exchange information about SL DRX ON durations and partial sensing windows, assuring an alignment of TX/RX opportunities.
Since both the abovementioned cases promote power saving at the UE, we do not understand why inter-UE coordination should not be used by low power UEs. 

	Xiaomi
	
	As stated in the WID, introducing a new solution to reduce power consumption for the cases where the baseline cannot work properly is not precluded. Therefore, it would be no problem for companies to evaluate and discuss inter-coordination as a power saving solution. If there is consensus on the benefit of the solution, it can be supported. But now it is too early to make decision.

	Futurewei
	Yes
	Of course, if we agree to any general enhancement for UE coordination it should be available for all sidelink UEs. So should be a Y just from that perspective. For inter-UE coordination, saving power is actually a very important benefit which is especially important for the pedestrian / public safety UEs (which are in scope of rel-17). Basically, it provides mode 1 - like benefits to mode 2 which, among other things, can reduce collisions and reduce the time on the channel.

	Panasonic
	Yes
	Similar to OPPO, we think it’s beneficial at least for unicast and groupcast to reduce sensing power consumption

	Interdigital
	Yes
	Inter-UE coordination can be used to save power. For example, for unicast between PUE and VUE, to reduce sensing power, PUE can perform RA based on the resources provided by VUE.

	Apple
	Yes
	The inter-UE coordination could help to reduce the needs of sensing for a UE, which could save the power for this UE.   

	Qualcomm
	Please see comments
	We don't see the need to introduce a dependency between the inter-UE coordination scheme in AI 8.11.2.3 and power savings. We think the study should be separate and there should be a power savings scheme that works without any inter-UE coordination and for all cast types.
We support ensuring that power saving UEs can communicate with each other and also receive from always-on UE.

	Nokia, NSB
	NO
	This is clearly out of the WID scope.

	NEC
	Yes
	For UEs, they may not perform sensing procedure to save power, at the same time, in order to achieve better reliability and latency performance, it could be possible to consider inter-UE coordination.

	ETRI
	Yes
	Inter-UE coordination can be used for power saving. Within the recommended candidate resources, PUE can determine the resources for its own transmission.

	Spreadtrum
	Yes
	If the benefit is observed, we don’t have to limit the purpose of inter-UE coordination based RA. It can be applied for power saving as well.

	Lenovo/MoTM
	Yes
	Assistance information exchange can help not only the power sensitive UE but also the normal UE to obtain more information for resource selection and collision avoidance. For power sensitive UE, it can be indicated the transmission resource(s) or candidate resource set from the other UE. That will have better performance than random selection and save power comparing with the UE performing partial sensing. 

	Samsung
	Yes
	Inter-UE coordination information can be utilized by power-limited UE to skip sensing procedure.

	Huawei, HiSilicon
	Yes
	It is observed that sensing procedure consumes a significant amount of power, and that’s why partial sensing and random selection without sensing were introduced in LTE-V for power reduction, and these operations are being considered as baseline in R17 NR sidelink for enhancement. 
However, with less or no sensing results, high reliability cannot be guaranteed since some collisions cannot be detected. 
In NR sidelink, inter-UE coordination is able to allow a UE without sensing to obtain resource allocation information from its coordinating UE to avoid collision, which would significantly improve the reliability performance without consuming power for sensing operations. 
In general, we think the potential inter-UE coordination based RA can be used for the purpose of power saving as well as achieving higher reliability.

	Fujitsu
	
	It might be beneficial if the power saving UE obtains the sensing information for the slots where it did not perform sensing. However, since the discussion of inter-UE coordination is still on-going, there are many uncertainties. The discussion should be postponed after the framework of inter-UE coordination is clear.  

	Sharp
	Yes
	Inter-UE coordination information can be utilized to minimize of the power consumption in monitoring SCI for sensing operation.

	MediaTek
	No, not necessarily
	We should not make such agreement at this stage. As defined in the objective of the WID for power saving, additional power saving techniques are not precluded. As such, companies are welcome to propose inter-UE coordination based power saving enhancement solutions if potential gains can be justified. However, we do not see a need to introduce power saving as another objective for inter-UE coordination (in addition to latency/reliability enhancements).

	Bosch
	Yes
	Inter-UE coordination can be considered at least for aligning sidelink DRX transmission cycles of power saving UEs.

	Sony
	Yes
	The inter-UE coordination could be beneficial for power saving. Assistance information related to the power saving like a partial sensing and DRX would be helpful for a resource selection.

	CATT
	FFS
	We are not fully convinced that Tx UE directly use the coordination information from other UEs for its own resource selection. For example, the Tx UE without sensing may select a resource which will strongly interfere its neighbouring Tx UE.  
Furthermore, the inter-UE coordination is not clear at current stage, we think this discussion could be postponed. 

	TCL
	Yes
	Inter-UE coordination option should be possible (and dedicided if needed in the end). The coordination can be useful in different aspects and level, from information sharing (e.g. power saving receiver slots) to assisted scheduling.

	Ericsson
	No, with clarifications in comment.
	We are also not clear about the intention of the question. 
If the inter-UE coordination as referred in the question is regarding the exchange of alignment information between TX UE and RX UE, we think that such procedure should not be considered in regard to partial sensing. Given that RAN2 will specify procedure for DRX alignment which is tantamount of saying that TX UE and RX UE are aligned when it comes to their reception/transmission occasions. We would like to avoid duplicating the procedure in RAN1 and rather wait for RAN2 progress on the topic. 
If the inter-UE coordination as referred in the question is regarding the possibility that one UE totally avoid sensing procedure and rather select resources based on the information provided by the other UE(s), we believe, such enhancements are out of the WID scope. As indicated in the WID, the main target of inter-UE coordination is to enhance the reliability and reduce the latency, power saving improvements should not be considered for this mechanism.
Further as indicated in the figure below, UE-B implementing the inter-UE coordination mechanism has to receive and sense during a certain period of time in order to obtain the available set of resources since the coordination message sent by UE-A is just a suggestion and not a mandatory set of resources to select. Also, triggering of the coordination message can be triggered by UE-A, i.e., without UE-B knowing the arrival time, and therefore, UE-B has to extend its ON period which is conflicting with a power saving scheme. Based on this, we do not see how inter-UE coordination can provide benefit in terms of power saving. 
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	ZTE, Sanechips
	No
	Inter-UE coordination aims to enhance reliability and reduced latency in R17 WID. We do not intend to discuss inter-UE coordination together with power saving, which is actually out of the working scope of WID.

	LG
	No
	To our understanding, it is out of WID scope.

	Convida Wireless
	Yes
	Inter-UE coordination information can be considered to enable power saving or power consumption reduction.



Topic #4: Re-evaluation and pre-emption checking
In R16 NR sidelink, re-evaluation and pre-emption checking of pre-selected and reserved resources are supported in mode 2 RA with full sensing to avoid transmission collisions / protection of high priority transmissions.

· Question 4: Should re-evaluation and/or pre-emption checks be supported in partial sensing based RA? If yes, any restrictions or exceptions?
	Company
	Yes/No
	Comments

	NTT DOCOMO
	Yes
	How to do re-evaluation/pre-emption check would be dependent on partial sensing that would be introduced in this agenda. This discussion should be postponed.

	vivo
	Yes
	We would like to ask for clarification whether ‘support of pre-emption check in partial sensing-based RA’ in Q4 means a UE that enables partial sensing should the ability to check if its resources if pre-empted or to re-evaluate its selected resource before transmission? If the answer yes, then we think re-evaluation and/or pre-emption checks be supported in partial sensing-based RA. For example, transmission reliability can be improved by supporting re-evaluation in the case where UE that uses random selection and UE that performs partial sensing are sharing the same resource pool.
And we share the same view as DCM that the details of re-evaluation/pre-emption check by a partial sensing UE can be discussed at later stage.

	CMCC
	Yes
	Support of re-evaluation and/or pre-emption checks in partial sensing mechanism is beneficial for reducing transmission collisions with principle of not increasing much of power consumption. 

	OPPO
	Yes
	If re-evaluation and per-emption checking is supported by power saving UEs, it would minimize the collision and improve transmission performance for itself and other surrounding UEs. Subsequently, this can result in less HARQ retransmissions and thus reduced power consumption.

	Intel
	Yes
	Details can be discussed as a part of discussion on design options.

	Fraunhofer
	Yes
	Re-evaluation and pre-emption would enhance the reliability of selected resources, at the expense of saving power. This trade-off needs to be discussed, once more details are available.

	Xiaomi 
	Yes
	The details can be FFS.

	Futurewei
	Yes
	

	Panasonic
	Yes
	It can be further discussed in partial sensing details.

	Interdigital
	Yes
	Since the PUE perform partial sensing to save power, we need to design re-evaluation and pre-emption in a power efficient manner (e.g. partial sensing-based resource re-evaluation and pre-emption). 

	Apple
	Yes
	Support of re-evaluation and pre-emption on top of partial sensing could improve the reliability. But detailed discussions could hold until partial sensing details are agreed. 

	Qualcomm
	“Yes” (please see comments)
	It’s not clear why re-evaluation would be limited to partial sensing and not be extended to UEs that perform random selection. Such a combination of random selection and re-evaluation showed significant performance gains in our evaluations. Re-evaluation should be supported for both random selection and partial sensing.

We are ok to consider pre-emption, but that think evaluations are needed before deciding whether to support it or not.

	Nokia, NSB
	Yes
	The re-evaluation/pre-emption is dependent on the detailed operation of partial sensing.

	NEC
	Yes(postpone)
	But power consumption of re-evaluation and pre-emption is not clear for a power saving UEs and should be evaluated. From our perspective, this is a detail aspect of partial sensing and it should be discussed at later stage along with other enhancements for partial sensing.

	ETRI
	Yes
	It should be supported for aperiodic traffic. However, further discussion is needed for detail mechanism.

	Spreadtrum
	Yes
	Re-evaluation and/or pre-emption should be supported to resolve the problem caused by collisions in partial sensing, and how to enhance the mechanism in partial sensing should be discussed first.

	Lenovo/MoTM
	Yes
	Re-evaluation and/or pre-emption checks should be supported in partial sensing-based RA.

	Samsung
	FFS
	We are positive to study the benefit of re-evaluation and pre-emption, but it seems too early to decide supporting this feature, since RAN1 didn’t spend enough time to discuss and justify its gain.
If supported, we consider it should be configurable, e.g. can be enabled/disabled by configuration, in order to control power consumption.

	Huawei, HiSilicon
	Yes to support; needs limitations
	Re-evaluation and pre-emption check are important features in Rel-16 sidelink for reliability improvement, which should be further supported for partial sensing in Rel-17. 
However, given that re-valuation/pre-emption check may increase power, it is undesirable to trigger re-valuation/pre-emption check frequently, and hence it should be limited (or restricted) to some extent. Some trigger conditions need be considered to balance between reliability and power consumption, the details can be further discussed. 

	Fujitsu
	Yes
	Re-evaluation and pre-emption should be supported by partial sensing UEs since Rel.17 sidelink is expected to support V2P services with different priorities, e.g., Vulnerable Road User (VRU) safety and extended sensors may be mapped with the different priorities. On the other hand, performing re-evaluation and pre-emption check is at the cost of energy consuming, because a UE is required to keep monitoring the channel until the time T3 before transmission.  We believe that some enhancements should be discussed so that the mechanisms of re-evaluation and pre-emption can be performed in a power efficient way. 

	Sharp
	Yes
	Re-evaluation and pre-emption are introduced to address the potential collision issue in mode 2 sensing and should be supported as well in SL enhancement.

	MediaTek
	Yes
	Re-evaluation and pre-emption should both be supported. Avoiding excessive collisions improves system performance, and impacts power efficiency as fewer collisions will require fewer HARQ re-transmissions. 
Simplifications to Rel-16 re-evaluation and pre-emption mechanisms can be discussed further depending on the final design of partial sensing.

	Bosch
	Yes
	Re-evaluation and pre-emption will enhance the performance of power saving UE sidelink transmission. FFS, when and how to trigger Re-evaluation and pre-emption in case of a power saving UE.

	Sony
	Yes
	The re-evaluation and pre-emption would be beneficial for a reliability improvement in a power saving UE.

	CATT
	FFS
	Support of re-evaluation and/or pre-emption checks can reduce the resource collisions in partial sensing, but the power saving performance will be sacrificed in the meantime. Thus, the enhancement and trade-off should be further discussed.

	TCL
	Yes, optional
	Re-evaluation and pre-emption should be possible but as an option for power saving users. For example, supporting pre-emption may require more sensing and could be avoided by not supporting pre-emption for some users, depending on their capabilities or battery life.

	Ericsson
	Yes
	Regarding restrictions on re-evaluation and pre-emption, it is possible that we need to introduce additional restrictions e.g. re-evaluation and pre-emption should only be performed on the partial sensing window duration as used by the UE so that the UE will not sense all the time. For example, if a UE based on channel conditions decide not to perform sensing or very little sensing, re-evaluation and pre-emption may also not be performed by the UE. 

	ZTE, Sanechips
	No
	Since many companies propose additional short sensing window before the pre-selected candidate resource to avoid the aperiodic traffic reservations, we think the re-evaluation and/or pre-emption may be not necessary. They are similar in the functionality of resource selection check.

	LG
	Yes, but FFS details
	We think that the feature itself can be considered, but further discussion is necessary on when/how such operation is performed, and whether its support depends on UE capability.

	Convida Wireless
	Yes
	Re-evaluation and/or pre-emption checks are beneficial and could be supported in partial sensing-based RA.


Topic #5: Congestion control for power saving RA
In R16 NR sidelink, congestion control based on CBR and CR measurement are supported to adjust UE’s transmission parameters and resource selection. When UE performs partial sensing, it is possible for the UE to calculate CBR based on RSSI measurement.

· Question 5: Should R16 based congestion control be supported for power saving based RA? If yes, CBR and/or CR?
	Company
	Yes/No
	Comments

	NTT DOCOMO
	Yes
	CR would be the same as R16 but CBR needs to be enhanced.

	vivo
	Yes
	Both CBR and CR should be supported. A predefined value cannot adapt to the various requirement of NR SL services.

	CMCC
	Yes
	Both CBR and CR should be supported.

	OPPO
	Yes
	Congestion control should be also supported by power saving UEs within a resource pool to maintain overall system performance. This could also be used as a mean for saving UE power from reduced Tx power and/or Tx occasions. 
CR could be the same as R16 but FFS whether CBR should be enhanced.

	Intel
	Yes with clarification
	The overall UE behaviour in terms of congestion control may depends on specific UE power saving feature and needs to be analysed further on a feature by feature basis.
We do agree that support of CR and CBR may be needed for some UE power saving features.

	Fraunhofer
	No
	We are not sure how a UE can measure reliable congestion parameters while carrying out partial sensing/DRX. 

	Xiaomi
	Yes
	CBR needs to be enhanced. Furthermore, the selection of RA method may be considered in congestion control.

	Futurewei
	Yes
	As pointed by DCM, this requires a new definition of CBR, but that should not be an issue

	Panasonic
	Yes
	

	Interdigital
	Yes
	Since we target to design a shared resource pool among different RA schemes, both CBR and CR should be supported. However, CBR should be redefined based on partial sensing and CR should consider different RA schemes.

	Apple
	Yes
	For partial sensing, the CBR mechanism may need to be updated. It is unclear whether CR measurement needs to be updated. 

	Qualcomm
	
	We’re ok to evaluate congestion control for power saving based RA. Decision on whether to support such functionality can be made based on evaluation results.

	Nokia, NSB
	No
	At least this is not a high priority for this agenda.

	NEC
	
	Could be postponed

	ETRI
	Yes
	Agree with Interdigital

	Lenovo/MoTM
	Yes
	 Enhancement to the SL congestion control reporting of CBR/CR considering SL DRX should be studied.  

	Samsung
	No
	We are not sure how power saving based RA benefits from congestion control. On the contrary, CBR measurement may increase power consumption. Therefore, we are negative for it.

	Huawei, HiSilicon
	Yes, CBR and CR
	Considering different channel environment in terms of congestion/interference, congestion control is beneficial to improve the whole system’s performance. 
It is possible that power saving UEs may operate in a congested system. So to achieve good system performance, we think R16 based congestion control should be supported for power saving based RA.
However, Rel-16 NR-V’s definition on CBR/CR may not be feasible to reuse for Rel-17 power saving UEs given that they may not monitor and decode every slot within the measurement window, e.g. due to partial sensing or sidelink DRX. Hence, re-definition of CBR and CR is needed for UEs operating power saving and sidelink DRX.

	Fujitsu
	Yes
	How to calculate CBR and CR can be discussed after both partial sensing enhancement and SL-DRX are defined.

	Sharp
	Yes
	Both CBR and CR should be supported.

	MediaTek
	Yes
	Both CR and CBR (or one of them) can be considered for power saving based RA. However, details of the possible enhancements should be discussed first before making an agreement on whether both CR and CBR, or only one of them is used.

	Bosch
	Yes
	We support congestion control measurements (CBR/CR) for power saving UEs not only to limit their transmission occasion, but also to adapt their partial sensing capabilities. E.g., in less congested scenarios, limited partial sensing should be sufficient for (re)-selection and vice versa.

	Sony
	Yes
	Both could be supported.

	CATT
	Yes
	We are ok to study the congestion control for P-UE, and the impacts due to partial sensing and SL DRX  

	TCL
	Yes
	Both option could be supported

	Ericsson 
	Yes
	Congestion control based on CBR and CR measurement should be considered as defined in Rel. 16 also for power saving based RA. Further, some enhancements should be considered to adapt the power consumption of the UE based on CBR. For example, a UE in non-congested system, can reduce it’s sensing window size and resource selection window. 
Moreover, we propose to include the possibility to use HARQ feedback as an additional parameter in order to dynamically adjust the partial sensing and selection window of power saving UEs. One advantage of HARQ feedback is that it is more reliable parameter as compared to CBR when it comes to depict the actual link quality between UEs. Additionally, HARQ feedback is already implemented in Rel-16, and therefore, it is simple to re-use the mechanism for this purpose where a small specification impact is expected.

	ZTE, Sanechips
	No
	For power saving UE, the CBR and CR measurement would be not accurate in the case of partial sensing or random selection. Because the Tx resource pool is not monitored or not fully. If enhancement is introduced to monitor the Tx resource pool fully, additional power consumption would be caused.

	LG
	Yes, but FFS details
	We think that the feature itself can be considered, but further discussion is necessary on when/how the relevant procedure is performed, and whether some modifications are needed.

	Convida Wireless
	
	We are open to discuss R16 based congestion control for power saving based RA.



Others
Other additional discussion points that company wish to raise can be added here.

	Company
	Comments

	vivo
	First, we need to discuss whether other aspects (such as the PSFCH TX) should be considered for power saving in addition to partial sensing. Based on our simulations, PSFCH TX can be power consuming in groupcast case, and how to achieve power reduction in this aspect needs to be discussed.
Second, according to the Tdoc review, many companies have found that SL DRX have large impact on RAN1 (e.g. coordination between sensing and DRX on/off, measurement and reporting during DRX on/off). Given DRX is part of the objective of power saving, I wonder if issues related to SL DRX could be addressed in this agenda in this meeting or in future meeting.

	CMCC
	For SL DRX, we share similar view with vivo that the sensing pattern and DRX pattern alignment should be carefully considered. But we are not sure whether this issue should be discussed after RAN2 achieves a general DRX framework or start from now.

	OPPO
	The effect of SL DRX on resource allocation should be discussed in RAN1.
Firstly, we think we need to align the view on whether UE can do sensing within off-duration period.  That will affect the resource selection mechanism. 

	Intel
	It would be good to start discussion on the set of power saving features considered by the group and look into them.

	Fraunhofer
	We agree with OPPO that SL DRX alignment issues with respect to partial sensing needs to be discussed, since it effects the resource allocation mechanisms of a low power UE. 

	Futurewei
	In Rel-16, after decoding the first stage SCI (SCI format 1-A), the receiving UE does not know the destination ID nor the source ID associated with the payload. This information is sent in the second stage SCI. Consequently, this means that a UE receiving an SCI format 1-A must attempt to decode the second stage SCI, which results in power inefficiencies. RAN1 should avoid having a UE always having to decode the second stage SCI (e.g., new SCI -1 format, use of reserved bits, remapping of some fields)

	Panasonic
	We share similar view with OPPO that of SL DRX on resource allocation should be discussed in RAN1.

	Interdigital
	We also agree with some companies that SL DRX should be considered in the design of partial sensing and resource allocation.

	Apple
	We think SL DRX has impact on RAN1, and should be considered in RAN1. For example, the connection between sensing and SL DRX configuration, the restriction of resource selection and SL DRX at receiver UE, etc. If possible, the RAN1 issues related to SL DRX could be discussed in AI 8.11.1 or 8.11.3.  

	Nokia, NSB
	Discussion of SL DRX shall be dependent on on-going RAN2 discussion, which is a RAN2-led. RAN1 shall wait until major progress of RAN2.

	NTT DOCOMO
	We share view with vivo that PSFCH aspect should be considered for power saving. PSFCH was newly introduced in NR compared to LTE. RAN1 should agree to evaluate whether enhancement on SL HARQ feedback is needed for power saving or not.

	NEC
	Others issues identified essential in reusing LTE partial sensing and random selection should also discussed, but could be started next meeting or later.

	ETRI
	[bookmark: _Hlk55394008]Similar as several companies’ comments, we also think that SL DRX impact for power saving should be discussed.

	Samsung
	We also think DRX should be discussed by RAN1 together with other power saving enhancements.

	Huawei, HiSilicon
	We note that periodic and aperiodic traffic are not addressed explicitly in the proposals/questions. It is likely their different impacts on power saving need to be discussed. How does the FL propose to address this?

	Sharp
	We share the view as Nokia on SL DRX and have the same comment on the issue raised by HW that the aperiodic traffic is not incorporated in any question.

	MediaTek
	Depending on the outcome of Question#1 on RX capabilities, we should discuss possible power saving solutions for the supported RX UE types in the next round of the discussions. 
On SL-DRX, we do agree that partial sensing pattern and DRX pattern may have an impact on each other. However, we should wait for RAN2 progress first on SL-DRX before having a discussion here. As defined in the WI objectives, SL-DRX design is RAN2-led. 

	Bosch
	We also support an adaptive partial sensing mechanism (either in time r in frequency, e.g., an adaptive search space), which has not been discussed in the questions. 
We also share HW and Sharp view that aperiodic traffic is not triggered by any question in this summary.

	Sony
	We also agree with some companies about SL DRX. It should be considered and discussed in RAN1.

	CATT
	We also agree that SL DRX has impact on sensing and resource allocation mechanism, such as the alignment between the resource selection window of the Tx UE and the DRX-on duration of the Rx UE, which should be addressed in RAN1. But we think RAN1 could discuss it in the next meeting or later, after RAN2 has formed preliminary conclusions.

	Ericsson
	1. We think that is necessary to clarify the definition of sensing window for power saving based RA, considering both aperiodic and periodic traffic. For example, when the UE triggers the sensing procedure, what is the duration of sensing and what is the size of resource selection window considering the packet PDB and channel conditions (e.g. high load or low load). In our view, without clarifying the definition of sensing windows it will be very hard to converge on the solution.
2. Regarding the TX/RX alignment for partial sensing case and its relationship with DRX alignment procedure being specified by RAN2, we believe, we should not duplicate the procedure in RAN1 but rather wait for RAN2 progress on the topic. Once RAN2 specifies the related procedures, we can further work on reusing those functionalities and study its impact (if any) on partial sensing.

	Convida Wireless
	We are open to discuss SL DRX in RAN1, e.g., for partial sensing, resource allocation, combination with other power saving enhancement, etc. The discussions could also be postponed after higher priority issues are handled.



Proposals before 1st check point
Topic #1: Reception capability of power saving UEs
FL observations and comments based on inputs received in Sec. 3.1:
	UE reception capability
	Support (out of 28 29 inputs)

	Type A
	2425

	Type B
	7

	Type C
	10

	Type D
	2526



· Since there is a significant number of views that Type A UE (with no SL control/data/HARQ feedback reception) needs to be supported, it seems a random resource selection procedure based on no sensing, and subsequently no re-evaluation and pre-emption checking, should be specified (similar to R14 LTE-V).
· Type B or C can be considered as part of reception/power saving mode of Type D UE when UE is not required to receive SL data.
· PSFCH transmission capability can be considered as a separate issue. At least for Type A/B/C, PSFCH Tx is not necessary since these types of UE do not perform SL data reception.
·  It is not intended to start UE feature/capability discussion which should be normally done at the end of a WI. Therefore, no specific proposal is made to define UE capability in terms of reception of SL channels and signals. But rather to use the following conclusion as the basis for designing SL power saving features in R17.

Proposed conclusion 1
· SL reception Type A and Type D should be used as the basis for designing SL power saving features in R17.
· Type A (lowest Rx capability): UE does not support reception of all SL signals and channels [except SL-SSB]
· Type D (highest Rx capability): UE supports reception of all SL signals and channels defined in R16. UE can perform reception of a subset of SL signals/channels.

Proposal 1
· Random resource selection using R14 as the baseline is supported as a power saving RA scheme in R17.
· Re-evaluation and pre-emption checking are not required when UE performs random resource selection
· FFS any changes or enhancement

	Company
	Comments

	Intel
	Agree with following modifications:
· Suggest to remove [except SL-SSB] in conclusion 1
· Suggest to remove “using R14 as the baseline” in Proposal #1
· Replace “scheme” on “feature”
· Suggest to add FFS on conditions to apply random resource selection

	OPPO
	For conclusion, we are OK
For proposal 1, some clarification is needed. 

· Random resource selection for UE with lowest RX capability, using R14 as the baseline is supported as a power saving RA scheme in R17.

Because for the UE with sensing capability, such as type-D UE, it can also do random resource selection to support aperiodic traffic as proposed in several contributions. In that case, re-evaluation/pre-emption checking is beneficial for avoiding potential collision. Without above clarification, that case seems to be excluded. 

	Apple
	We agree with the proposed conclusion 1. 
For proposal 1, we have comment on the first sub-bullet. If the UE performing random resource selection is a Type A UE, then we are fine with the sub-bullet. However, if the UE performing random resource selection is allowed to be a Type D UE, then this UE may start to monitor sidelink channels after its (random) resource selection, and then performs re-evaluation or pre-emption checking based on the sensing results. This could improve the reliability of the resource selection, at the cost of additional sensing after resource selection. We think this scenario should be considered (and it is actually considered in Proposal 4 below). In this sense, we do not think the first sub-bullet is needed here. 

	Xiaomi
	Suggestions on revision of conclusion 1
- remove [except SL-SSB]. Just like LTE V2x, if a UE only needs to transmit, at least it can send SLSS (if it cannot sync. With GNSS or NB) so other UEs can receive its data transmission.
- “UE can perform reception of a subset of SL signals/channels.” Seems redundant. If the purpose is to clarify that type B/C is an implementation of type D. suggest to revise to “it does not preclude UE to perform reception of only a subset of SL signals/channels”.

Comments on Proposal 1:
- revise the 1st subbullet into “o	Re-evaluation and pre-emption checking are not required when type A UE performs random resource selection”. It is still possible for type D UE to perform re-evaluation/pre-emption with random resource selection.

	vivo
	remove [except SL-SSB] in conclusion.
We are not fully convinced that Type B or C are part of Type D. with Type B or  type C, UE cannot receive PSFCH or PSSCH at any time, while type D means that UE may not need to receive PSFCH or PSSCH under certain circumstances (e.g., no SCI is received) but it must have the ability to support PSFCH reception or PSSCH reception. 
Besides, we agree with FL that PSFCH TX should be considered only for type D, so we would like to have separate bullet for PSFCH TX. 
· Capability of PSFCH TX should be considered at least for SL reception Type D
· FFS whether PSFCH TX is mandatory or optional for type D

FL: 
· Examples are added to clarify in certain case Type B/C is part of Type D e.g. PSFCH Rx is not necessary when a Type D UE is performing blind retransmissions or UE outside communication range.
· Generally, power saving from reducing certain types of SL transmission can be considered separately to its reception capability. Beside PSFCH, there are also other proposals to reduce SL SSB transmissions to save power. We can consider the Tx aspect of power saving separately for Type D UEs.

	Huawei, HiSilicon
	If we go with conclusion 1, we think these two Types should be the reference for designs, rather than an agreement which could mean that only these two types exist, or that they are decided already to exist:
· SL reception Type A and Type D should be used as the basisare references for designing SL power saving features in R17.
· …

Proposal 1 does not appear to derive from the question in this topic. We need to ensure that (as per Topic #2) random selection can coexist well with full sensing in the NR domain. The proposal as written may rule that out already. The proposal in general could be better considered under Topic #2, or if retained here (and maybe better not to), then:
· Random resource selection using R14 as the baseline is supported as a power saving RA scheme in R17.
· Re-evaluation and pre-emption checking are not required by a UE performing when UE performs random resource selection
· FFS any changes or enhancement
· FFS how to enable coexistence with full sensing

	Qualcomm
	In our view PSFCH reception should be considered for Type A UEs. Based on the current description, Type A UE is not able to perform feedback-based retransmission, and this limitation can lead to significant performance degradation on these UE types. 
· Type A (lowest Rx capability): UE does not support reception of all SL signals and channels except PSFCH [except SL-SSB]

We also believe that while not all UEs using random selection should be required to perform re-evaluation, RAN1 should not preclude re-evaluation for random resource selection because of the potential performance gain as shown in our contribution. The UE should be allowed to do re-evaluation, at least based on its implementation design.

· Re-evaluation and pre-emption checking are is not required when UE performs random resource selection
· Re-evaluation and pre-emption checking are not required checking can be done when UE performs random resource selection
· FFS any changes or enhancement


	NTT DOCOMO
	For conclusion 1,
It is unclear for us that type D UE shall be capable to receive any channel/signal, or might be incapable of reception of some channel/signal. If the second interpretation is correct, what is the difference from supporting type B/C as independent type?
For proposal 1,
We agree with Intel that another FFS should be added for conditions to apply random resource selection. Regarding the first sub-bullet, if the sub-bullet intends UE capability aspect, it is not needed in this stage in my understanding.

	Nokia, NSB
	Conclusion 1 is fine with us as long as this is related to SL UE Rx capabilities.

For Proposal 1,  suggest to remove “using R14 as the baseline”. This proposal indicates that Rel-17 will support random resource selection for resource allocation.



	Spreadtrum
	We suggest to modify first sub-bullet in proposal 1 as below:
o	Re-evaluation and pre-emption checking are not applied to the resources selected by using random resource selection. required when UE performs random resource selection

	Panasonic
	We agree conclusion 1 with removal of [except SL-SSB]. The type D SL UE should not be able to receive any SL signals. 

For proposal 1, we agree with Intel to remove “using R14 as the baseline” and to add FFS on conditions to apply random resource selection.

	Samsung
	We are fine with the conclusion.
For proposal 1, it seems unnecessary to exclude re-evaluation/pre-emption for all UE types at this stage, since re-evaluation/pre-emption can be utilized by UE with high capability. We would like to add some restriction on UE type for 1st sub-bullet. 
Therefore, we suggest the following modifications:
· For type A, random resource selection using R14 as the baseline is supported as a power saving RA scheme in R17.
· FFS: Support of Re-evaluation and pre-emption checking are not required for type D when UE performs random resource selection
· FFS any changes or enhancement

	Fujitsu
	We are fine with conclusion 1. 
For proposal 1, the first sub-bullet is conflict with the second bullet of proposal 4. It is necessary to clarify that type A UE is not required to perform re-evaluation and pre-emption checking. A type D UE which chooses to perform random selection is capable of re-evaluation and pre-emption checking. The modification should be considered to minimize the impacts on the sensing, transmission/reception by other UEs.

	CATT
	For conclusion 1, if this is only for design basis but not UE capability, we are general ok for this conclusion since type B and type C could be part of type D. 
Some clarification is necessary for type A. if there is no S-SSB reception, how can power saving UE be synchronized? Does it just follow the sync from Uu interface? If this is the situation, there may be some problem for coexistence with V2X resource pool(sync with GNSS).

For proposal 1, we don’t fully convinced with that “Re-evaluation and pre-emption checking are not required by a UE performing when UE performs random resource selection”. Because for a type D UE, even it performs random selection, it can also perform re-evaluation/pre-emption checking. We think this restriction could be only for type A UE. 

	NEC
	Fine with conclusion 1.
Fine to add FFS on conditions to apply random resource selection because random resource selection may be applied to both type A and type D UEs above.

	Lenovo/MoTM
	Agree with proposed conclusion 1.
 
Comments on proposal 1:
Firstly we think random resource selection should be supported by both Type-A and Type-D UEs. For Type-A UE re-evaluation and pre-emption checking are not required; For Type-D UE we think re-evaluation and pre-emption checking are required to achieve the balance between power saving and reliability. So we propose followed modifications on Proposal 1
 Proposal 1
· Random resource selection for Type-A and Type-D UEs using R14 as the baseline is supported as a power saving RA scheme in R17.
· Re-evaluation and pre-emption checking are not required when Type-A UE performs random resource selection
· Re-evaluation and pre-emption checking are required when Type-D UE performs random resource selection
· FFS any changes or enhancement

	Sony
	We are fine with proposed conclusion 1.

On the Proposal 1, we are fine if the 1st sub-bullet is for Type A UE.

	ZTE
	According to the proposed conclusion it can be found that majority companies selecting type A and type D, and the selected number for type D is even larger than that of type A. But the proposal just conclude the type A result, i.e. random resource selection, where this conclusion to us is quite strange. So we think partial sensing, targeting on type D UE, should also be mentioned in this proposal. In addition, I do not think companies would like to design a brand new partial sensing mechanism, where Rel-14 partial sensing mechanism can also be used as baseline. So we suggest to change the proposal like following:
· Random resource selection and partial sensing using R14 as the baseline is supported as a power saving RA scheme in R17.
· Re-evaluation and pre-emption checking are not required when UE performs random resource selection
· FFS any changes or enhancement


	Ericsson
	We are Ok with the proposed conclusion 1. 
We are supportive of the main bullet in Proposal 1. Regarding the first sub-bullet, we are OK to support one version of random RA where the UE is not required to perform re-evaluation and pre-emption (e.g., if the UE does not receive, like in LTE). But we believe that in other cases, the UE can perform re-evaluation and selection. We propose to update the sub-bullet to: “the use of pre-emption and re-evaluation for random RA is configurable. Details FFS”. That would be aligned with the FL’s proposal 4 below.

	Fraunhofer
	Agree with the conclusion.
For the proposal, it should be clarified that random resource selection is supported for Type A UEs (lowest RX capability) so that the second sub-bullet doesn’t restrict Type D UEs from carrying out re-evaluation or pre-emption. We are fine with OPPO’s suggested wording for the main bullet.

	Convida Wireless
	Fir proposed conclusion 1, we are fine with the main conclusion. Regarding the 2nd sub-bullet under main conclusion 1, our understanding is that Type D has the highest Rx capability. UE supports reception of all SL signals and channels defined in R16. However, UE can enable or disable some functions and perform reception of a subset of SL signals/channels.
For proposal 1, we are generally fine with the proposal, we would like to propose a minor update in red below:
· Random resource selection using R14 as the baseline is supported as a one of power saving RA schemes in R17.

	TCL
	We agree with the idea of the proposed conclusion 1 but feel that having a mix of all and parts of the SL signals/channels in the same Type is misleading. The “can” formulation seems like a UE implementation choice while what the UE is actually doing is quite an important thing to know for others to decide how to communicate with the power saving user. Also, why would it be limited to signals and channels defined in R16, if ever there are new in R17 it should be able to receive them as well.
For Proposal 1, we think it should be clarified that the R14 random resource selection is a baseline to be applied by the R17 users that do not perform sensing-based resource selection (i.e. Type A).

	MediaTek
	For Conclusion-1, we are fine with it. We should keep the ‘[except S-SSB]’ part in the proposal. Type-A UE should be able to receive S-SSB
For Proposal-1, as mentioned by other companies, if Type-D UE uses random selection, at least pre-emption can be beneficial. We suggest the following modification:
· Random resource selection using R14 as the baseline is supported as a power saving RA scheme in R17.
· Re-evaluation and pre-emption checking are not required when UE with lowest RX capability performs random resource selection
· FFS any changes or enhancement

	LG
	Regarding the proposed conclusion 1, we are not sure why SL-SSB RX should be handled exceptionally for Type A. Our preference is to remove it. Also we think that for Type D, the sentence of “UE can perform reception of a subset of SL signals/channels” is not needed. In other words, this issue can be discussed separately. 
Regarding Proposal 1, we think that the wording of “as the baseline” is not needed

	Futurewei
	For conclusion 1: okay for the sake of progress to study both type A and type D with the understanding that type A is considered for V2P only (i.e., no public safety, commercial use cases)
For proposal 1: OK. FFS not really needed at this stage

	Bosch
	We agree with conclusion 1.
For proposal 1: we have a concern here if random selection is allowed by Type D UEs (which we need to support as well). In this case, it is beneficial if a UE would perform re-evaluation before signalling transmission. In our understanding, Type D UE are also power saving UEs, which may aggressively reduce power in certain conditions selecting to do random selection only. In this case, a UE is also capable to perform re-evaluation if this enhances performance and increases reliability.
For pre-emption, we may have no strong argument against precluding it as our main use case is VRU, which may not need to be pre-empted.



Topic #2: Coexistence of power saving RA scheme(s)
FL observations and comments based on inputs received in Sec. 3.2:
· All (2728) but one company (FFS) support coexistence of transmissions based on full sensing with transmissions based on power saving RA scheme(s) (e.g. random selection and/or partial sensing) in a same resource pool.
· Some expressed enhancements could be considered to protect transmissions from power saving UEs or condition in which power saving UEs is allowed to operate in a resource pool with full sensing UEs.

[bookmark: OLE_LINK1]Proposal 2
· A SL Tx resource pool can be (pre-)configured with one or multiple power saving RA schemes defined in R17.
· It is supported for coexistence of transmission based on fulling sensing and transmission based on power saving RA scheme(s) in the same pool.
· Exact (pre-)configuration signalling is up to RAN2
· FFS whether/how any enhancement or condition is needed

	Company
	Comments

	Intel
	Agree in general with the direction and propose modification. 
-For the first bullet suggest the following wording: 
-	“In Rel.17, a SL Tx resource pool can be (pre-)configured to enable sidelink transmissions based on either full sensing, partial sensing, random resource selection or any combination with one or multiple power saving RA schemes defined in R17 
For the second bullet suggest the following wording
-	Application of the Rel.17 sidelink power saving features can be enabled/disabled per sidelink resource pool

	OPPO
	For 1st bullet, we agree with the modification from Intel to make it more clear.
For 2nd bullet, we support the proposal from FL. 

	Apple
	We support Proposal 2. For Intel’s proposed wording, we think we are not ready to mention “partial sensing”, “random resource selection”, as they have not been agreed yet. 

	Xiaomi
	For the 1st bullet, configuration with none power saving RA scheme should be also supported. Intel suggested revision is fine for us.
For the 2nd bullet, it should be clarified that this is from system perspective, i.e. different UEs use different RA in the same pool. We do not want to support that a single UE can use multiple RA scheme at the same time.

	vivo
	Agree.

	Huawei, HiSilicon
	The general direction is OK, but
· The first bullet should address sensing schemes being configured, rather than power saving schemes being configured because at present it (accidentally) excludes non-power saving, i.e. full sensing UEs.
· The second bullet may be redundant with a reformulated main bullet, due to the “or multiple”, but the intention should be to state we will enable this coexistence. The wording about RAN2 is not necessary at this stage until we know more about what we’re designing – after all, RAN1 seems likely to have the work later of deciding more about the signalling in our RRC list, even if it’s normal business for RAN2 to design ASN.1 details.

Proposal 2
· A SL Tx resource pool can be (pre-)configured to allow UEs to operate with one or multiple power saving RAsensing schemes defined in R17.
· It is supported for cCoexistence of transmission based on fulling sensing and transmission based on power saving RA sensing scheme(s) in the same pool is supported.
· Exact (pre-)configuration signalling is up to RAN2
· FFS further details whether/how any enhancement or condition is needed

	CMCC
	Agree with FL proposal in general.
For the wording of whether it is “power saving RA schemes” or “sensing schemes” as pointed by HW, we checked TS36.331, the IE for configuration of partial sensing or random selection to be used for P2X is called “SL-P2X-ResourceSelectionConfig”, so maybe “resource selection schemes” is the more appropriate wording.

	Qualcomm
	Agree.

	NTT DOCOMO
	Agree

	Nokia, NSB
	Agree with the principle. It would be more specific to list partial/full sensing and random selection. We support Intel’s text proposal as:
-	“In Rel.17, a SL Tx resource pool can be (pre-)configured to enable sidelink transmissions based on either full sensing, partial sensing, random resource selection or any combination with one or multiple power saving RA schemes defined in R17 
For the second bullet suggest the following wording
-	Application of the Rel.17 sidelink power saving features can be enabled/disabled per sidelink resource pool

	Spreadtrum
	Agree

	Panasonic
	Agree.  We support Intel’s following proposed modification:
- Application of the Rel.17 sidelink power saving features can be enabled/disabled per sidelink resource pool

	Samsung
	If the majority view is to support coexistence between full sensing and power saving RA schemes, we can compromise and accept it. But we still think it needs to be clarified that resource pool configuration with either power saving RA scheme or full sensing (not both) is supported. 
Therefore, we prefer the wording of 1st sub-bullet proposed by Intel: “In Rel.17, a SL Tx resource pool can be (pre-)configured to enable sidelink transmissions based on either full sensing, partial sensing, random resource selection or any combination”.

	Fujitsu
	For the first bullet, aside from power saving RA schemes, full sensing based RA should also be included. The modification suggested by Intel is fine to us.
For the second bullet, we agree with the proposal made by FL.

	CATT
	Agree

	NEC
	For the first bullet, in order to allow full sensing, we agree with intel's modifications. Given the modification to first bullet, the second main bullet seems redundant.

	Lenovo/MoTM
	Agree.
Supporting of multiple power saving RA schemes in a resource pool could be up to the UE capability

	Sony
	Agree

	ZTE
	For the proposal itself, firstly about the first bullet, it is not clear to us, from our understanding, the point of this question is to  ask whether to allow full sensing to co-exist with power saving RA scheme in one SL Tx resource pool, not to ask how many power saving RA schemes can be configured towards one pool, so we wonder the intention of the proposal is to check on the basis of allowing coexistence between full sensing and power saving RA scheme in one resource pool, then which exact power saving RA scheme(s) can be co-existed with full sensing in this one resource pool, then we suppose to use one FFS point to express the intention of the first bullet.
Then for the second bullet, we think the deeper intention is to check whether to allow co-existence between P-UE using partial sensing/random selection and V-UE using full sensing, which is a system level point of view. We do not think it is reasonable to configure both full sensing and partial sensing towards one P-UE.
Thus, in general, we propose to change the first proposal towards the following:
· From the system level, it is supported for coexistence of transmission based on fulling sensing and transmission based on power saving RA scheme(s) in the same pool.
· Exact (pre-)configuration signalling is up to RAN2
· FFS whether/how any enhancement or condition is needed
· FFS on which exact power saving RA scheme(s) can be co-existed with full sensing RA scheme in a SL TX resource pool.
For the discussion procedure, we are wondering if it is more appropriate to settle down the BWP configuration for P-UE first before making any agreement related to P-UE’s resource pool configuration.

	Ericsson
	OK. The second bullet refers to “fulling sensing”, right?

	Fraunhofer
	Agree with the general direction of the proposal. 
The alternative wording proposed by Intel seems to suggest that a TX resource pool could be configured to support only partial sensing or only random resource selection. 
The discussion in the previous round was to support full sensing in conjunction with power saving schemes in a resource pool, and avoid scenarios that would result in fragmented resource pools and will not be backward compatible.
Hence, we suggest the following wording:
“A SL TX resource pool can be (pre-)configured to support the coexistence of transmissions based on full sensing with transmissions based on one or multiple power saving RA schemes defined in R17.”

	Convida Wireless
	We are fine with FL proposal

	TCL
	We agree with Intel-like modifications, providing that the formulation includes full sensing (non-power saving users) and be generic enough to include the not-yet-defined power saving mechanisms that R17 will provide. 


	MediaTek
	Agree with FL proposal.

	LG
	Regarding Proposal 2, we think that it is not clear with the exact meaning of “power saving RA schemes defined in R17”. According to WID, since the baseline is to introduce the principle of Rel-14 LTE SL random resource selection and partial sensing to Rel-16 NR SL resource allocation mode 2, it would be better to replace it as “partial sensing, random resource selection”. Also as WID explicitly describes that “enhancements introduced in Rel-17 should be based on the functionalities specified in Rel-16, and Rel-17 SL should be able to coexist with Rel-16 SL in the same resource pool”, we are not sure whether 2nd bullet needs to be agreed.

	Futurewei
	Agree with the proposal

	Bosch
	Agree.



Topic #3: Inter-UE coordination for power saving
FL observations and comments based on inputs received in Sec. 3.3:
· Inter-UE coordination based RA (if agree to be supported) can be used for the purpose of power saving is supported by 17 18 companies.
· There were comments/suggestions raised that the gain and benefit for power saving from inter-UE coordination is unclear. And power saving is out of scope for inter-UE coordination in this WI. However, power saving UEs should still be able to communicate with each other and with always-on UE.

Proposal 3
· It is supported that information that would allow a UE to achieve power saving gain can be provided by another UE if performance gain or benefit is justified
· FFS what type of information can be provided (e.g. sensing related, SL DRX, a set of resources, etc)

	Company
	Comments

	Intel
	Disagree. It is not an objective of WID. Statement is conditional on the promise to show gain/benefit, we prefer to see the gains and scheme details first before reaching agreement. Otherwise, it increases the work scope w/o justification in place.

	OPPO
	Support.
While considering that the inter-UE coordination is on-going discussing, it is preferred to down-prioritize this until the discussion/conclusion of inter-UE coordination mechanism is more clear. 

	Apple
	Agree

	Xiaomi
	Do not support. As stated in the early comments, we should first get consensus on the gain and then take the next step to discuss whether support or not. It would be strange to first decide whether to support a solution without consensus that there is gain. 

	Vivo
	As there is an on-going discussion for inter-UE coordination which focus on the assistant information exchanging and determination of the set of resources, the FFS point should be handled by 8.11.2.2. 
· FFS what type of information can be provided (e.g. sensing related, SL DRX, a set of resources, etc), and the related discussion and evaluation if needed are expected to be handled under 8.11.2.2.

	Huawei, HiSilicon
	It should be evident that the designs produced by the objectives of the WID need to work together smoothly and not be developed in ignorance of one another, thus we support the general notion of enabling that, or at least of not preventing it artificially. But this particular proposal 3 may go a little too far before we know anything concrete about what information the mode 2 enhancement objective will already be exchanging. 

Reformulate as similar to:
Proposal 3
· Study further how sidelink inter-UE coordination information can be complementary to sidelink power saving enhancements.

	CMCC
	Similar view with OPPO to deprioritize the discussion until we make more progress on inter-UE coordination.

	Qualcomm
	We don't see the need to introduce dependency between the inter-UE coordination scheme and power savings and hence these studies should be decoupled. 
There is a need for power saving schemes that are able to operate satisfactorily without inter-UE coordination and for any cast type.

	NTT DOCOMO
	Not support in this phase.
Same view with Xiaomi. Firstly certain gain shall be presented by evaluation. HW’s suggestion is OK for us. 

	Nokia, NSB
	Don’t see a need for this at this stage. 

	Spreadtrum
	We support this proposal and the details of information can be discussed later, which can refer to the outcomes of inter-UE coordination.

	Panasonic
	Agree. Similar view with OPPO to down prioritize this discussion until the discussion/conclusion of inter-UE coordination mechanism is clearer.

	Samsung
	Agree. The scenario of configuring multiple features introduced in Rel-17 simultaneously should be considered, thus discussion on co-work of power saving and inter-UE coordination is beneficial to enhance system performance. 

	Fujitsu
	The performance gain could be evaluated first. Considering the work load, it should be deprioritized in Rel-17.

	CATT
	Don’t support.
First, we share the same views with Xiaomi and DOCOMO, we should decide the gain and benefits firstly.
Second, we also share the same views with QC, we think It is better to decouple of these two things. 

	NEC
	Support, it's fine to us either discussion it under this agenda item or 8.11.2.2 

	Lenovo/MoTM
	Agree.
Additionally, resource reselection trigger and re-evaluation can be considered after the reception of the inter-UE coordination message

	Sony
	Agree.

	ZTE
	As Intel mentioned in their comment, referring to the WID, we can find that there is no such requirement to support power saving in the working scope of inter-UE coordination, thus, to us, it is something our of the WID scope for pursuing power saving in inter-UE coordination. So we think for inter-UE coordination, we should still be mainly focused on having gain in transmission reliability.

	Ericsson
	We do not agree with the proposal from FL. In our view the mechanism for inter-UE coordination based RA is not feasible for power saving due to the following reasons:
 
First, as indicated in the WID:· 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.



There is no mention to consider power saving as one of the main parameters to optimize/achieve by using the inter-UE coordination mechanism, and therefore, should not be treated.
 
Second, based on the comment from FL regarding the communication between power saving UEs and power saving UEs with always-on UEs, we have the following concerns:
· For the case of communication between power saving UEs, the main power saving comes from the OFF periods where the UE is not receiving, i.e., it cannot obtain the coordination message outside of its ON period, and therefore, in order to have a proper inter-UE coordination, the UEs need to be coordinated, i.e., a UE should be ON to receive the coordination message and the peer UE(s) should be awake to sense and transmit the coordination message before the peer ON period. 
· The only advantage is that the receiving UE does not have to do the sensing by itself but using the information of the peer UEs. However, this does not bring anything extra in terms of power saving with respect to the SL DRX scheme that is discussed in RAN2 since the highest power consumption comes from turning on the RX chain and this is still performed, i.e., the UE has to be awake for one or several periods to receive the coordination message from the peer UE(s) reducing the power saving. In this scheme the limited/negligible power saving gain comes from the lack of sensing. 
· Moreover, in our view a UE making a decision on the set of resources to be selected based only on external input, i.e., the sent information from the peer UE, goes against the WID (it should be only a suggestion) so this should not be considered.
· For the case of a power saving UE and full-sensing UEs, the main issue comes to the coordination between the ON periods of the power saving UEs and the transmission of the coordination message by the full-sensing UE (we do not even consider the case where a power saving UE sends the coordination message because it does not make sense that a power saving UE “wastes” its battery helping full-power UEs).
In this case, it is not clear how a full-sensing UE will know about the ON/OFF periods of the power saving UE (it involves unnecessary signalling to obtain the Tx/Rx coordination) and more important why should the full-power UE adjust its behaviour to transmit the coordination message to the power saving UE (it is also not a backwards compatible behaviour).

	Fraunhofer
	Agree. 
Inter-UE coordination can facilitate UEs to reduce or avoid sensing, which was identified as one of the most power-hungry processes of a UE, as well as assist efficient SL DRX functioning. It is evident that joint solutions for power saving and inter-UE coordination improves system performance. Hence, they should not be designed completely independent and oblivious to one another, especially since the WID does not preclude the introduction of new solutions apart from the baseline solutions for power saving UEs.

	Convida Wireless
	We are ok with FL proposal. Our understanding is that the type of information can be any type including scheduling info or other assistance info.
· It is supported that information that would allow a UE to achieve power saving gain can be provided by another UE if performance gain or benefit is justified
· FFS what type of information can be provided (e.g. sensing related, SL DRX, a set of resources, etc)


	TCL
	We agree that some communications should be allowed to enhance power saving schemes. There is nothing preventing user communications or information exchange in the WID of power saving. It does not have to be coupled with the other WID objective, although having a unified framework if needed would be a better option.
Parameters or configurations exchanges (even RRC) are a form of coordination and if we forbid any coordination at this stage there will be strong limitations on what can be achieved. Maybe some companies fear the introduction of joint-scheduling or scheduling for others kind of cooperation, which is a reasonable thing not to introduce at this stage. But we should not prevent “any” information exchange.
The proposal is maybe not needed at all as nothing prevents or forces us to perform coordination. 


	MediaTek
	Agree.

	LG
	Disagree. 
It is out of this objective scope, and we not fully understood why this proposal should be agreed for now.

	Futurewei
	Support. As commented earlier, if we agree to any general enhancement for UE coordination it should be available for all sidelink UEs. Thus there is no problem or conflict with WID to consider UE coordination for power savings

	Bosch
	Agree with the FL proposal.



Topic #4: Re-evaluation and pre-emption checking
FL observations and comments based on inputs received in Sec. 3.4:
· All (2526) but three companies are supportive of re-evaluation and pre-emption checking for UE performs partial sensing.
· It is also raised that re-evaluation can be also supported for random selection based RA.
· Some raised that re-evaluation and pre-emption checking could be supported with some restrictions or triggering condition.

Proposal 4
· Re-evaluation and pre-emption checking are supported for partial sensing UE.
· 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 in random selection based RA

	Company
	Comments

	Intel
	Agree

	OPPO
	Agree
The 2nd bullet is coupled with proposal 1. If the intension of the 2nd bullet here is for UE with sensing capability, and proposal 1 is for UE w/o sensing capability, it is better to clarify that as we commented in proposal 1. 

	Apple
	Agree. With the second bullet here, we think the first sub-bullet in Proposal 1 is not needed. 

	vivo
	Agree

	Huawei, HiSilicon
	The FFS main bullet could be redundant with (reformulated) other proposals / topics. 

	CMCC
	Agree

	Qualcomm
	We agree in principle however we believe re-evaluation and pre-emption should be discussed separately rather than conditioning possibility of one on the other. 

	NTT DOCOMO
	Agree
For the 2nd bullet, what is the relation to the 1st sub-bullet of proposal 1? If the sub-bullet intends UE capability aspect, it is not needed in this stage in my understanding.

	Nokia, NSB
	Agree

	Spreadtrum
	Agree

	Panasonic
	Agree

	Samsung
	We are fine with the direction, but still feel hesitate to decide the support of re-evaluation/pre-emption at very early stage. We prefer to modify the proposal as:
Study how Re-evaluation and pre-emption checking are supported for can be used by partial sensing UE and its gain.

	Fujitsu
	We agree with the first bullet.
For the second bullet, as mentioned in section 4.1, it is conflict with the first sub-bullet of proposal 1. The following clarification is needed
· FFS whether/how re-evaluation and pre-emption can be supported in random selection based RA performed by type D UEs
Note: the performance impacts on the sensing, transmission/reception by other UEs should be considered if reusing the re-evaluation and pre-emption.

	CATT
	Agree

	NEC
	We agree with Samsung 's view given that pre-emption and re-evaluation are not a scope of Release 14 sidelink partial sensing or random resource selection which is our baseline to design Release 17 sidelink power saving.

	[bookmark: OLE_LINK7][bookmark: OLE_LINK6]Lenovo/MoTM
	Agree. 

	Sony
	Agree

	ZTE
	To us, this proposal makes a severe limitation on studying the enhancement of partial sensing, it gives us the impression that the potential enhancement should only be figured out through re-evaluation and pre-emption. But it is not the truth, from reading many other companies’ contribution, it can be found that there are also other potential enhancement can be considered, such as short sensing, so we suggest to modify the proposal like the following:
· There are several alternatives can be considered as potential enhancement for partial sensing UE:
· Re-evaluation and pre-emption checking on the basis of Rel-14 partial sensing
· Additional short term sensing on the basis of Rel-14 partial sensing
· Others

· FFS whether/how those potential enhancement targeting on potential sensing UE can be supported in random selection based RA


	Ericsson
	We are OK with the first bullet. 
As stated in the reply to topic 1, we think that the second bullet should also be supported.

	Fraunhofer
	Agree.

	Convida Wireless
	Agree with FL proposal

	TCL
	Supporting the pre-emption (and maybe re-evaluation) should be optional as it may lead to lot more sensing. 
Also, depending on the partial sensing mechanisms that R17 will introduce, there some modified forms of pre-emption that partial sensing would support and not necessarily a “full” R16 kind of pre-emption. 
Thus, current wording seems to imply a full R16 pre-emption support and will set some heavy constraints on partial sensing design.

	MediaTek
	Agree with the first bullet point for partial sensing UE.
For the second bullet about random selection, we have question. In topic#1, Proposal-1 only suggests that Type-A UE is not required to do re-evaluation/pre-emption checking. That doesn’t necessarily prevent a Type-A UE from performing re-evaluation/pre-emption by its own choice. So, the FFS in the 2nd bullet point in Proposal-4 here should preclude re-evaluation/preemption study for Type-A UEs. We can make a modification as below:
· Re-evaluation and pre-emption checking are supported for partial sensing UE.
· 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 in random selection based RA by all UEs except Type-A UEs with lowest RX capability.


	LG
	We are fine with 1st bullet, but prefer to remove 2nd bullet.

	Futurewei
	Agree. The second FFS could be eliminated by saying “Re-evaluation and pre-emption checking are supported for at least partial sensing UE”

	Bosch
	Agree



Topic #5: Congestion control for power saving RA
FL observations and comments based on inputs received in Sec. 3.5:
· Most of companies (22) are supportive of introducing congestion control for power saving based RA.
· Some prefer to have conduct evaluation or postponing
· FL: congestion control based on CBR is supported in LTE-V. CR should not require any L1 measurement.

Proposal 5
· Congestion control based on CBR and/or CR is supported for power saving based RA in R17
· FFS details

	Company
	Comments

	Intel
	Agree in general with modification
· Congestion control is supported when power saving features are applied
· FFS details and potential exceptions

	OPPO
	Agree.

	Apple
	Agree

	Xiaomi 
	From our understanding, at least CBR measurement may need to be enhanced. But the current wording seems to say that no CBR/CR enhancement is needed. 
Fine with Intel’s revision suggestion. 

	vivo
	Agree

	Huawei, HiSilicon
	Agree. WE interpret the FFS sub-bullet as allowing the needed changes, but also fine with:
· Congestion control based on CBR and/or CR is supportedadapted for power saving based RA in R17
· FFS details


	CMCC
	Agree

	Qualcomm
	We need evaluation of congestion control impact on power saving prior to declaring support or not.

	NTT DOCOMO
	Agree

	Nokia, NSB
	Congestion measurement would consume more power for a UE, while the UE shall utilize its power saving feature. There are many open issues. We shall study this before we have a conclusion to support this feature for power saving resource allocation.

	Panasonic
	Agree in principle.  We think the CR/CBR should not apply to the UE not supporting reception of all SL signals and channels, and it needs to be captured. 

	Samsung
	We prefer to postpone discussion on congestion control unless its gain is justified. 

	Fujitsu
	Agree

	CATT
	We think the congestion control can be studied for power saving based RA in R17.
It is premature to draw a conclusion on support or not currently. 

	NEC
	Have doubts and tend to postpone it.

	Lenovo/MoTM
	Enhancement to the Rel-16 congestion control scheme based on CBR and CR needs to be supported for a Rel-17 sensing based RA scheme supporting SL DRX & partial sensing slots.

	Sony
	Agree

	ZTE
	To us, this proposal is too general, we cannot figure out some clear benefit from so called congestion control based CBR. But the disadvantage is obvious, e.g. power consumption by perform CBR measurement.
So we suggest to categorize some congestion control related sub bullet in this proposal. E.g., from our understanding, congestion control can be categorized into the following: CBR measurement/transmission parameter selection based on congestion control/transmission resource selection based on congestion control. So we suggest to change the proposal like the following:
· Congestion control based on CBR and/or CR can be evaluated for power saving based RA in R17, at least from the following aspects:
· The measurement procedure for CBR
· Transmission parameter selection based on congestion control mechanism
· Transmission resource selection based on congestion control mechanism


	Ericsson
	OK

	Convida Wireless
	In general, we are ok and open for the proposal. We also share the same views with other companies that performance should be evaluated before any conclusion could be reached. Perhaps the decisions could be postponed. 

	MediaTek
	We are unsure about this. Although we are open to study the impact of CR/CBR, we should not prematurely agree to support it right away. The proposal can be rephrased to study the impact of CR/CBR on power saving, and potentially support CR/CBR if the gain can be justified. 

	LG
	We think that this proposal doesn’t need to be agreed for now. 
Let’s have further analysis/study on its feasibility/gain first.

	Futurewei
	Agree. Wording from FL is preferred as it makes it clear that we will use/adapt existing congestion control mechanisms instead of creating new ones

	Bosch
	We are fine with the proposal if details would also mean how UE perform CBR/CR measurements? If CBR can used in addition to congestion control? When a power saving UE would perform CBR/CR measurements?.



Topic #6: Others
FL observations and comments based on inputs received in Sec. 3.6:
· Common inputs include:
· SL DRX impact for power saving should be consider and discussed in RAN1
· Consideration of PSFCH transmission for power saving
· How to address aperiodic traffic in power saving based RA

Proposed conclusion 2
· The use of SL DRX and its impact on resource allocation can be considered in RAN1 and in conjunction with RAN2.
· Inform RAN2 of this conclusion.

	Company
	Comments

	Intel
	We prefer to leave DRX design to RAN2, assuming that RAN1 will focus on details of partial sensing. We do not see much motivation for RAN1 to discuss the use of SL DRX and study its impact on resource allocation. At the same time, we think that partial sensing design should be aligned/consistent with DRX functionality to be developed by RAN2.

	OPPO
	Agree.
According to the WID, the study of SL DRX is within RAN2 scope only. Considering that SL DRX will affect power saving and resource selection mechanism, it is preferred to modify the WID and add RAN1 to SL DRX study. 

	Apple
	Agree. The RAN1 impact due to SL DRX needs to be considered. Since this objective it only RAN2 task, we need to inform RAN2 about this.  

	vivo
	Agree. 
RAN2 may not know the details of how the physical layer determines the sensing window and candidate resource set, especially considering that RAN1 is likely to introduce modifications or enhancements based on LTE partial sensing mechanism, and if RAN2 is responsible for the design of the coordination between RA and DRX, this may result in inconsistency between physical layer design and high layer design. So, we think this part should be addressed by RAN1. We should send a LS to RAN2 to inform them about this.
For the other two aspects (PSFCH TX power saving and aperiodic traffic) mentioned by FL above, we'd like to know how FL intends to handle both issues?

FL: Based on reviewing of contributions in this meeting, there is some relationship between sensing for aperiodic traffic and re-evaluation/pre-emption. Once the support for re-evaluation and pre-emption for power saving based RA is confirmed, we can then start with detailed partial sensing design. In the first meeting, more focus is placed on basic assumptions for SL receiver functionalities from the perspective of resource allocation (at least according to objective of this AI) and its relationship with other AI such as inter-UE coordination and SL-DRX. Later on, we can consider power saving from SL transmission’s perspective if it has impact on resource allocation.

	Huawei, HiSilicon
	We regard it as a straightforward fact that the consideration will be had, whether or not the bullet is agreed. But it would be better to put the identification of impacts in its own agenda item to look after the SL DRX objective in general in the WI.

In workplan terms, we think SL DRX should not be delayed too long in RAN1 as it will have impacts on how physical layer designs perform, and if we try to design the physical layer without looking at DRX until too late, we may find the designs are not well-integrated. 

There is no need of an LS. RAN2 can read our agreements in business as usual.

	CMCC
	Agree. The alignment of SL DRX pattern and sensing/resource selection should be carefully considered. Since the procedure for sensing and candidate single-slot resource set generation is determined in RAN1, we prefer this discussion to be conducted in RAN1.

	Qualcomm
	While there can be a RAN1 impact due to DRX, there should be sufficient level of details/completed design from RAN2 side before deciding to start any RAN1 work. This issue could be revisited once RAN2 is ready with the SL DRX baseline design.

	NTT DOCOMO
	Agree.
In addition, it could be better to include conclusion 1 in LS to RAN2 so that RAN2 considers UE type accordingly.
For the other two aspects listed by FL, we have same question as vivo. We prefer to have one conclusion like that, study further whether/how to consider PSFCH TX and/or RX for power saving enhancements.

	Nokia, NSB
	This is a RAN2-led topic. We shall wait until major progress in RAN2.

	Panasonic
	Agree

	Samsung
	Agree to study DRX for power saving. Although only RAN2 is involved in WID, some RAN1 impact can be expected, thus we are fine to revise WID to add RAN1 task.

	Fujitsu
	Agree. The impact of SL DRX on the power saving RA schemes should be discussed in RAN1, after RAN2 defines the DRX pattern

	CATT
	Agree, 
the SL DRX has impact on sensing and resource allocation mechanism, such as the alignment between the resource selection window of the Tx UE and the DRX-on duration of the Rx UE, which should be addressed in RAN1.

	NEC
	Agree 

	Lenovo/MoTM
	Agree. DRX configuration and alignment mechanism will be studied by RAN2, but from RAN1 perspective, there may have some potential impacts on RAN1. For example, in mode 1, RAN1 needs to evaluate whether existing time gap indication in DCI can ensure that the scheduled sidelink is transmitted in DRX on-duration of Rx UE. In mode 2, RAN1 needs to consider whether the resource selection/re-evaluation window should further determine based on the DRX on-duration of Rx UE.

	Sony
	Agree.
RAN1 needs to consider an alignment between sidelink DRX pattern and resource selection window.

	ZTE
	Disagree, since SL DRX is out of RAN1 working scope as indicated in WID. So to follow the correct procedure, it is not appropriate for RAN1 to autonomously trigger SL DRX discussion, unless RAN2 figure out any potential impact related to RAN1, then sending LS towards RAN1, and then RAN1 can internally trigger the discussion.

	Ericsson
	We agree with the proposed conclusion. 
In addition, we think that is necessary to clarify the definition of sensing window for power saving based RA, considering both aperiodic and periodic traffic. For example, when the UE triggers the sensing procedure, what is the duration of sensing and what is the size of resource selection window considering the packet PDB and channel conditions (e.g. high load or low load). In our view, without clarifying the definition of sensing windows it will be very hard to converge on the solution.

Moreover, regarding the issue of the aperiodic traffic for power saving based RA. We think that it is necessary to study the power saving mechanism re-using the features specified in Rel. 16 for the different casting scenarios, i.e., unicast/groupcast/broadcast e.g. based on PSFCH reception.
Our position is to include the following proposal:
· RAN1 to clarify the definition of sensing window for power saving based RA considering both periodic and aperiodic traffic. 
· RAN1 how to address aperiodic traffic in the different casting scenarios.


	Fraunhofer
	Agree.

	Convida Wireless
	We are fine with FL proposal.

	TCL
	Agree

	MediaTek
	Agree.
SL-DRX and partial sensing design will clearly have an impact on each other. We are supportive of having a discussion and informing RAN2 via LS about our conclusions on the potential physical layer impacts in relation to SL-DRX. However, we should refrain from making any assumptions on potential SL-DRX design, as it will be handled in RAN2 as stated in the WI.

	LG
	We have a strong concern to agree this proposal. 

Firstly, it is straightforward that RAN1 can discuss PHY impacts caused by SL DRX design whenever those are identified based on RAN2 agreement. However, at this moment, there is no RAN2 agreement on SL DRX design. We are not fully understood with the intention of sending this kind of LS to RAN2 for now. Furthermore, even for RAN1, we don’t see any meaning to agree this proposal in this meeting.

	Futurewei
	Agree in principle. RAN1 needs to quantify power saving gains of DRX. The “in conjunction with RAN2” is not clear: could be included in the sub-bullet as: “RAN1 to send LS to RAN2 to inform them that RAN1 is planning to study the use of DRX on the sidelink and to ask for their inputs on C-DRX”

	Bosch
	Agree



Proposals before 2nd check point
Topic #1: Reception capability of power saving UEs
FL observations and comments based on inputs received in Sec. 4.1:
· Majority company support going with the direction of proposed conclusion 1 and proposal 1. To address some of the comments and questions raised:
· Random selection can be also used by Type D UEs for aperiodic transmissions
· Re-evaluation and pre-emption in random selection can still be supported for Type D UE capable of sensing
· Synchronization based on gNB and GNSS still can be used by Type A UEs, reception of SL SSB is not necessary
· Whether Type B/C are part of Type D? Some examples are added aim to clarify.
· The support of re-evaluation and pre-emption in random selection is coupled with Topic #4. 
· It is clarified in Proposal 1’ below that the 1st sub-bullet is intended for Type A UE only, while Topic #4 is intended for both random selection and partial sensing UEs (i.e. for Type D UEs).
· Inclusion of partial sensing and its details will be clearer once we have a common understanding of UE reception capability from the proposed conclusion 1 and start to make progress from the next meeting.
· Based on some further discussion over emails before the 2nd check point, the proposed conclusion 1 and proposal 1 have been updated as followed.

Proposed conclusion 1
· 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 does not perform reception of all SL signals and channels
· Type D: UE performs 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
· Companies to declare in evaluations how they have used and/or modified these reference reception types

Proposal 1
· Random resource selection is supported as a power saving RA feature in R17.
· Re-evaluation and pre-emption checking are not required for a UE that performs random resource selection and no SL reception
· FFS any changes or enhancement
· FFS on conditions to apply random resource selection

	Company
	Comments

	Huawei, HiSilicon
	On Conclusion 1
In the main bullet, “reception capability” is already replaced with “reception type”. We agree with this change since this avoids discussion on UE capability in the almost-first meeting of the WI. And it is only necessary to assume that the UE does/does not perform a particular type of reception, rather than whether it has hardware to support it. Due to the same reason, we suggest to remove “(lowest Rx capability)” and (highest Rx capability)” in the sub-bullets, and replace “support” with “perform”.
We think Type A, D are two references for design. It does not mean they are already decided to exist. So we suggest to replace “basis” with “reference” in the main bullet.
We think the current descriptions for Type A, D are clear enough. Adding examples may lead to an interpretation that these listed examples are somehow prioritized. To avoid such confusion, we suggest to remove these examples. And since Type A, D are just used as “reference”, we think more details can be brought up by companies in future meetings. 
In summary, the following changes are suggested:
Proposed conclusion 1
· SL reception Type A and Type D should be used as the basisreference for designing SL power saving features in R17.
· Type A (lowest Rx capability): UE does not supportperform reception of all SL signals and channels (e.g. for low cost/power consumption VRUs)
· Type D (highest Rx capability): UE supportsperforms 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 (e.g. blind HARQ retransmissions, outside communication range or not a target receiver).

On Proposal 1
We notice some companies mentioned supporting re-evaluation/pre-emption check for random resource selection. Before diving into details, we think some clarifications on the terminology are necessary.
To our understanding, if a UE is configured to perform random selection, the UE shall select resources “randomly”, i.e., not based on any sensing results. 
If the UE (re-)selects resources based on some sensing results (e.g., based on re-evaluation/pre-emption check), the resource (re-)selection procedure is no longer “random”, and such case should be discussed in partial sensing. For example, if a UE is configured to perform partial sensing, it might be possible that when an aperiodic traffic arrives and there is not enough sensing results, then the UE may first select resources randomly and may further perform re-evaluation/pre-emption check. But this is just some exceptional cases when the UE is configured to perform partial sensing. 
So we suggest to use expressions like “a UE is configured to perform random resource selection”, “a UE is configured to perform partial sensing” to avoid any potential confusion. And we suggest the following changes:

Proposal 1
· Random resource selection is supported for Type A and Type D UEs as a power saving RA feature in R17.
· Re-evaluation and pre-emption checking are not required when Type Aa UE is configured to performs random resource selection
· FFS any changes or enhancement
· FFS on conditions to apply random resource selection


	Qualcomm
	In the email thread, there was an FFS about whether PSFCH reception is included or not for Type A UEs. We think this is very important to keep as excluding PSFCH reception could end up increasing power consumption of the UE by increasing the number of transmissions performed. A PSFCH reception will consume less power than a PSSCH transmission. This aspect is also captured in the power model.
· FFS whether Type A UE should perform PSFCH reception as an exception

	vivo
	Regarding conclusion1, if a Type D UE choose to perform random selection, it may not need to perform receptions of any SL signal/channels, so the following changes are suggested
· Type D: UE performs 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 nor to perform no SL reception
Regarding proposal1, Agree.

	CATT
	Regarding the conclusion 1 of type A UE, we still have a concern on the description of “not perform reception of all SL signals and channels” with the consideration of sync of P-UE. So our proposal for type A UE is “UE does not perform reception of PSCCH/PSSCH/PSFCH”. Since whether S-SSB reception or not is not related with design reference. 
Fine with proposal 1. 

	NTT DOCOMO
	For conclusion 1, I see the intention that this conclusion is used for evaluation, not for specification. Then we are fine with the current proposal.
For proposal 1, still it is unclear for us what the first bullet is intended. ‘not required’ means not support? Or being possible? If possible, how to handle whether applied or not? The current text is not OK for us.

	Fujitsu
	Agree

	Sony
	We are fine with proposed conclusion 1.
On proposal 1, we suggest changing “no SL reception” in the first sub-bullet to “does not perform any SL reception” for the clarification.

	Panasonic
	Agree with both conclusion 1 and proposal 1.

	Lenovo/MoTM
	For proposed conclusion 1, ‘highest Rx capability’ is not necessary. Type D may receive ‘a subset of SL signals/channels’.

Agree with proposal 1.

	Xiaomi
	We still feel that only supporting random resource selection seems to be biased. Since no company objects partial sensing, may I suggest adding partial sensing into proposal 1?
In addition, we do not see the relationship between the main bullet and the 1st sub-bullet. We suggest making the 1st sub-bullet as an independent proposal. As type-A is defined only as a reference for evaluation, it is not yet decided to exist. Therefore, “if supported” is suggested to be added. 

Proposal 1
· Random resource selection and partial sensing based resource selection is are supported as a power saving RA features in R17.
· Re-evaluation and pre-emption checking are not required for a UE that performs random resource selection and no SL reception
· FFS any changes or enhancement
· FFS on conditions to apply random resource selection and/or partial sensing
· Re-evaluation and pre-emption checking are not required for a UE that performs random resource selection and no SL reception if supported.


	NEC
	Agree with conclusion 1 and one clarification on proposal 1. 
i.e., a UE performs no SL reception can only perform random resource selection from our understanding, if this is the right understanding, then the two restrictions to this UE seems redundant.

	Fraunhofer
	Agree with the proposed conclusion and proposal 1.

	Samsung
	Agree with conclusion 1 and proposal 1.

	TCL
	We agree with current Proposal 1. 
We would like also, as Xiaomi mentioned, that partial sensing is also included or made a another proposal to make it clear that it will be considered and studied quickly.
We are OK with Conclusion 1 although the Type D description is a little strange (it “performs all” but not precluded to “perform only a subset”. 

	Ericsson
	We agree with the proposed conclusion from the FL, adding the FFS indicated by Qualcomm regarding the PSFCH reception. Moreover, Proposal 1 looks OK.

	ZTE
	We are fine with current wording of proposal 1. But we are wondering for type D UE, shall we mention that partial sensing should also be supported as another kind of power saving RA ?

	Intel
	On conclusion 1
If the discussion is limited to what UE does perform or does not perform and at the same time group assumes that Type D UE can also do random selection without actual sidelink reception then we do not see the point in concluding UE types since value is unclear to us.
Our initial understanding was that NR UE either has (Type-D) or does not have sidelink RX processing capability (Type-A) as it was considered in LTE and we are supportive of such direction. Otherwise, we fail to see the logic to define UE types even for evaluation. 

We propose to conclude that RAN1 considers (or supports if it is agreeable) at least two type of UEs in release 17: 
· Type-1 – UE is capable to receives sidelink signals / channels
· Type 2 – UE is not capable to receives sidelink signals / channels

On proposal 1
We suggest the following modification in the main bullet and sub-bullets. The motivation is to make some progress and avoid discussion on “no SL reception” part
· Random resource selection is supported as a power saving RA feature in R17.
· Re-evaluation and pre-emption checking are not required for a UE that performs random resource selection and no SL reception
· By Type A UEs as those are not capable to do sidelink sensing
· By Type D UEs as a power saving feature
· FFS any changes or enhancement
· FFS on conditions to apply random resource selection


	Convida Wireless
	We agree with the proposed conclusion 1 and proposal 1.

	Bosch
	In general, we are supportive of the FL suggested conclusion 1/proposal 1, except for the following:
· Conclusion 1: we understand that Type A and Type D are two reference designs but not the only options we may have. For example, we can rephrase conclusion 1 to include: “At least SL reception Type A and Type D should …” 
· Proposal 1: In our understanding, even Type D UEs may have different power saving plans, e.g., aggressive power saving plans (e.g., pedestrian UEs using random selection) and relaxed power saving using sensing/RX (e.g., eBike). Therefore, we prefer the proposal by Intel (with a simple modification):
· Random resource selection is supported as a power saving RA feature in R17.
· By Type A UEs as those are not capable to do performing sidelink sensing
· By Type D UEs as a power saving feature
· FFS any changes or enhancement
· FFS on conditions to apply random resource selection


Note on FL analysis: We may not agree that random selection for Type D is only used for one shot (aperiodic) transmission. This may deteriorate the performance compared to random selection for periodic transmission, especially when the resource pool is shared other sensing capabilities, e.g., partial and full sensing.


	MediaTek
	Regarding conclusion-1, reception of SL-SSB should be supported for Type-A UE. Considering the Rel-16 synchronization procedure, if a pedestrian UE does not support GNSS and is out of network coverage due to blockage, etc., Type-A UE will not be able to receive safety related V2P messages. In our view, this is an important issue due to the safety of pedestrian users.

We agree with Proposal-1.

	Futurewei
	We are okay with using type A/type D as reference. As others have commented, a full type A UE may not work properly and may not be supported in the end. But OK to use for evaluation/reference

	Apple
	We agree with Conclusion 1 and Proposal 1. 
It is possible that a UE does not perform sensing before the arrival of sidelink data. Then the UE performs random selection without any sensing results. After the random resource selection, the UE starts sensing until the slot (m-T3) to perform resource re-evaluation or pre-emption. This is the reason why we need to add “no SL reception” in the first sub-bullet.  



Topic #2: Coexistence of power saving RA scheme(s)
FL observations and comments based on inputs received in Sec. 4.2:
· Summary of preference and suggestions
· Almost all responses are in general agree with the proposal.
· Suggested modifications from Intel also preferred by many companies.
· Some simplifications to the proposal based on Intel’s suggestion is provided below.

[bookmark: _Hlk55803608]Proposal 2
· In R17, a SL Tx resource pool can be (pre-)configured to enable full sensing, partial sensing, random resource selection or any combination
· Exact (pre-)configuration signalling is up to RAN2
· FFS whether/how any enhancement or condition is needed
· Note, full sensing refers to R16 based sensing operation

	Company
	Comments

	Huawei, HiSilicon
	The 1st sub-bullet is unnecessary at this stage. 

	Qualcomm
	We agree with proposal

	vivo
	First of all, we think we need a separate bullet for the support of partial sensing. Random selection is also covered by WID, but we still have proposal1 to support random selection. We find it a bit wired that there is no explicit proposal for a feature which is suggested as the baseline in WID but not explicitly stated to be supported. 
· 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.

Regarding the FFS part, it is unclear for what purpose enhancements or conditions should be studied. The original intention was to study enhancement/conditions for the coexistence of full sensing and other RA scheme in a pool, but the text can be interpreted as the conditions for the pool enabling full sensing only or partial sensing only or random selection only. We suggest the following changes for clarification
Proposal 2
· In R17, a SL Tx resource pool can be (pre-)configured to enable full sensing, partial sensing, random resource selection or any combination
· Exact (pre-)configuration signalling is up to RAN2
· FFS whether/how any enhancement or condition is needed for the coexistence of full sensing and other power saving RA schemes in the same resource pool
· Note, full sensing refers to R16 based sensing operation 


	CATT
	Agree with FL’s proposal

	NTT DOCOMO
	Support

	Fujitsu
	Agree

	CMCC
	Support FL’s proposal with vivo’s clarification.

	Sony
	Agree

	Panasonic
	Agree

	Lenovo/MoTM
	The first sub-bullet is not necessary. 
If the original second main bullet is removed, the second sub-bullet, ‘FFS whether/how any enhancement or condition is needed’, is not clear. If multiple power saving RA schemes can be enabled in the same pool simultaneously, In Rel-17 ,RAN1 should study to support ‘coexistence of transmission based on fulling sensing and transmission based on power saving RA scheme(s) in the same pool’ 
· In R17, a SL Tx resource pool can be (pre-)configured to enable full sensing, partial sensing, random resource selection or any combination
· Exact (pre-)configuration signalling is up to RAN2
· FFS coexistence of transmission based on fulling sensing and transmission based on power saving RA scheme(s) in the same pool
· Note, full sensing refers to R16 based sensing operation



	Xiaomi
	Support. Should we clarify it is “a SL Mode 2 Tx resource pool”?

	NEC
	Agree

	Fraunhofer
	The current proposal can be read to support a resource pool with only random resource selection or only partial sensing configured. We are not understand why this should be supported, since it would result in resource pool fragmentation.
Hence, we suggest the following wording:
“A SL TX resource pool can be (pre-)configured to enable the coexistence of transmissions based on full sensing along with transmissions based on partial sensing and/or random resource selection.”

	Samsung
	Agree

	TCL
	We tend to agree, although partial sensing for NR is not yet defined. Does it mean only one type of partial sensing will be allowed/defined?

	Ericsson
	We are supportive of this proposal. Similar to vivo’s view, we also think that the FFS point could be further clarified:
· FFS whether/how any enhancement or condition in the UE operation or pool definition is needed in order to achieve coexistence between the full sensing and other power saving RA in the same resource pool.


	ZTE
	we do not suggest to the random resource selection is (pre-)configured with sensing in a SL Tx resource pool. Random resource selection would cause impact on the performance of sensing based transmission. Even though re-evaluation and pre-emption are supported, collision may happen in some cases, such as, the first transmission of random resource selection is hard to be avoided, collision may still exist after resource reselection because of low latency restriction, how to do when the sensing based transmission has the highest priority or the pre-selected resource in the duration of T3, which may be several or more slots.  
In addition, we would like to clearly understand this proposal, whether to understand it from system perspective or per UE perspective. From system perspective, it seems that to check whether to support V-UE/P-UE co-existence in one resource pool. From UE perspective, it seems to check whether to allow full sensing for P-UE besides partial sensing and random selection.


	Intel
	Agree with FL proposal
It is also logical to agree that partial sensing is supported by Type D UEs and not supported by Type-A UEs before discussing this proposal

	Convida Wireless
	We are ok with the proposal

	Bosch
	We agree with the FL proposal

	MediaTek
	We support the proposal.

	Futurewei
	Support

	Apple
	Agree with the proposal in principle. RAN1 may need to first agree to support partial sensing in R17 SL before this proposal. 



Topic #3: Inter-UE coordination for power saving
FL observations and comments based on inputs received in Sec. 4.3:
· Summary of preference and suggestions
· Support if performance gain or benefit is justified (13)
· Support but down prioritize until inter-UE coordination AI becomes clearer (4)
· Study first before agreeing (2)
· Not support for reasons include not in WID scope, need to see gain and benefits first, not backward compatible (8)
· It is also noted in WID objective “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.”
· FL’s understanding is that, sensing/Rx occasions of a power saving UE should be minimized also during DRX ON duration. If the UE needs to perform additional SL reception in slots other than its sensing occasions, it diminishes power saving gain for the UE.
· Based on received comments and suggestions, proposal 3 is slightly modified and an alternative Proposal 3’ suggested by HW can be another option.

Proposal 3
· It is supported that information that would allow a UE to achieve power saving gain can be provided by another UE if performance gain or benefit is justified
· This is secondary priority
· FFS what type of information can be provided (e.g. sensing related, SL DRX, a set of resources, etc)

Proposal 3’
· Study further how sidelink inter-UE coordination information can be complementary to sidelink power saving enhancements.

	Company
	Comments

	Huawei, HiSilicon
	Support Proposal 3, and ok with Proposal 3’ as a compromise.
We share similar view with FL that the Note in WID objective already mentioned “… not preclude introducing a new solution to reduce power consumption …”. So the benefits of inter-UE coordinating on power saving can be further discussed, and RAN1 should not prevent discussing it artificially.
Regarding some company’s concern that inter-UE coordinating might diminish power saving gain, we think this issue can be further studied and should not be the reason to prevent the discussion. And this concern is also captured by “if performance gain or benefit is justified” in Proposal 3 and “study further” in Proposal 3’.

	Qualcomm
	We think that combining the two AIs is not necessary. Further, it is very important to have a power saving scheme for all cast types.

	vivo
	Fine with option3’

	CATT
	From our understanding, both alternatives seem to agree support of inter-UE coordination for power saving, and we have a concern to draw a conclusion on current stage. So our revision on proposal 3’s is as following:
Proposal 3’
· Study further howwhether sidelink inter-UE coordination information can be complementary to sidelink power saving enhancements.


	NTT DOCOMO
	Prefer proposal 3’. Firstly, certain gain should be presented. Agreeing ‘supported if performance gain is justified’ is not good way, we think.

	Fujitsu
	We support Proposal 3’. Power saving gain of inter-UE coordination needs to be justified first.

	CMCC
	Support option 3’ with CATT’s modification.

	Sony
	Prefer proposal 3, but OK with proposal 3’

	Panasonic
	Support proposal 3, also ok to compromise with proposal 3’ 

	Lenovo/MoTM
	Agree. But we think ‘This is secondary priority is not necessary.
 

	Xiaomi
	Although we are not objecting the study, we think it is still too early to agree that RAN1 as a whole group will study further on inter-UE coordination for power saving. May I clarify whether the potential enhancement would be based on Rel-17 inter-UE coordination design for latency and reliability, or it would be an independent inter-UE coordination solution?

	NEC
	Fine with option3’

	Fraunhofer
	Support proposal 3’. 
We could also add the last sub-bullet of proposal 3 to proposal 3’:
Proposal 3’
· Study further how sidelink inter-UE coordination information can be complementary to sidelink power saving enhancements.
· FFS what type of information can be provided (e.g. sensing related, SL DRX, a set of resources, etc)

	Samsung
	Prefer proposal 3, but OK with proposal 3’.

	TCL
	Prefer proposal 3, but OK with proposal 3’
‘This is secondary priority’ is not necessary

	Ericsson
	We have concerns about these proposals. In our view, the inter-UE coordination mechanism should not be studied for power saving since it is not part of the WID. Checking the WID and the second bullet in FL summary, we do not think that the sentence “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.” is for the inter-UE coordination mechanism but rather for the power saving/random resource selection mechanisms using as baseline the Rel-14 (there was no inter-UE coordination implemented in Rel-14).
For the inter-UE coordination part it is only about reliability and latency.
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#89), and specify the identified solution if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following until RAN#88.
 

	ZTE
	Again, from our understanding, this proposal seems not to be within WID scope. For inter-UE coordination, the primary goal is to enhance reliability rather than power saving.

	Intel
	We disagree to study inter-UE coordination for the sake of power saving due to various reasons:
1) Basic power saving features need to be developed first
2) It is not in scope of WID 
3) Inter-UE coordination itself is a big item that deserves separate study

	Convida Wireless
	We are fine with proposal 3 but also ok with proposal 3’.

	Bosch
	We support Proposal 3’

	MediaTek
	We prefer Proposal 3. 

	Futurewei
	Preference for proposal 3’ as a compromise

	Apple
	Fine with Proposal 3’



Topic #4: Re-evaluation and pre-emption checking
FL observations and comments based on inputs received in Sec. 4.4:
· Summary of preference and suggestions
· 23 companies are supportive of proposal 4
· 3 companies prefer to do further study to understand their gain and other partial sensing enhancements
· Many suggestion to either remove or keep the second main bullet as it overlaps with Proposal 1.
· It is now made clear the second main bullet is intended for UE that is able to perform sensing.
· Other partial sensing enhancements are not precluded and they can be considered once we enter into detailed design phase (e.g. next meeting).

[bookmark: _Hlk55803664]Proposal 4
· Re-evaluation and pre-emption checking are supported for a UE that performs partial 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 in random selection based RA for a UE that performs SL reception

	Company
	Comments

	Huawei, HiSilicon
	As commented under Proposal 1, we suggest using expressions like “a UE is configured to perform random resource selection”, “a UE is configured to perform partial sensing” to avoid any potential confusion.
Furthermore, in a scenario where UE is configured to perform partial sensing, it might be possible that not enough sensing results are available when an aperiodic traffic arrives, in this case the UE may first select resources randomly and may further perform re-evaluation/pre-emption check. But this is just some exceptional cases when the UE is configured to perform partial sensing.
Hence, we suggest the following changes:

Proposal 4
· Re-evaluation and pre-emption checking are supported for a UE configured to perform partial sensing UE.
· 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 in random selection based RA for Type Dthis UE, where random selection based RA may happen when the sensing results are not available


	Qualcomm
	RAN1 hasn’t yet agreed on what partial sensing is for NR sidelink. Therefore, we think it is important to capture this aspect here. We also believe it is important to investigate sensing for when re-evaluation and/or pre-emption is performed. Introducing the following two FFSs capture these aspects:
· FFS the definition of partial sensing, including the case when the UE has aperiodic data to transmit.
· FFS when to sense information to be used in re-evaluation and pre-emption.


	vivo
	Agree. 

	CATT
	Agree

	NTT DOCOMO
	Agree

	Fujitsu
	Agree

	CMCC
	Agree

	Sony
	Agree

	Panasonic
	Agree

	Lenovo/MoTM
	Agree. 

	Xiaomi
	Agree

	NEC
	Agree

	Fraunhofer 
	Agree.

	Samsung
	We still prefer to further study and evaluate the performance of re-evaluation and pre-emption, since these are not legacy behaviour in Rel-14 partial sensing and the gain is not straightforward for us. The additional power consumption caused by SL monitoring during re-evaluation and pre-emption procedures may cancel the power saving gain from reduced number of PSSCH retx. Without sufficient evaluation result, we think it’s not stable to agree using re-evaluation and pre-emption for power saving.
Therefore, we would like to modify the proposal as:
· Evaluate the performance of re-evaluation and pre-emption checking for a UE that performs partial sensing until next meeting 
· Re-evaluation and pre-emption checking are supported for a UE that performs partial sensing.
· Considering trade-off between performance gain of SL TX and power consumption of SL reception due to re-evaluation/pre-emption
· 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 in random selection based RA for a UE that performs SL reception

	TCL
	Overall agree with the proposal with some clarification:
· First bullet: HW’s modification on wording: “Re-evaluation and pre-emption checking are supported for a UE configured to perform partial sensing UE.”
· Second bullet, the “for a UE that performs SL reception” suggests UE having full reception or data reception, while performing reception of only PSCCH is enough for re-evaluation and pre-emption. Maybe we could say “FFS whether/how re-evaluation and pre-emption can be supported in random selection based RA for Type D power saving UEs.”


	Ericsson
	Agree with the proposal.

	ZTE
	Agree with the proposal.

	Intel
	Agree with the proposal

	Convida Wireless
	Agree with the proposal

	Bosch
	As far as we understand, partial sensing is not yet discussed in these AI and, therefore, we prefer to agree only on whether pre-emption/re-evaluation is possible for SL power saving UEs. E.g., “Re-evaluation and pre-emption checking are supported for a UE that performs partial sensing SL power saving.”

	MediaTek
	Agree.

	Futurewei
	Okay with the spirit of the proposal. From comments in this table, it is clear that wording will need to be discussed 

	Apple
	Agree



Topic #5: Congestion control for power saving RA
FL observations and comments based on inputs received in Sec. 4.5:
· Summary of preference and suggestions
· 15 companies are supportive of applying congestion control for power saving based RA
· 9 companies prefer to do further study to understand the impact on power saving and its benefits
· An alternative proposal 5’ is offered below based on suggestions.

Proposal 5
· Congestion control based on CBR and/or CR is supported for power saving based RA in R17
· FFS details, enhancements, and potential exceptions

Proposal 5’
· Further study congestion control based on CBR and CR for power saving based RAs
· Identify necessary enhancement from R16 CBR/CR, including transmission resource selection and transmission parameters that can be adjusted

	Company
	Comments

	Huawei, HiSilicon
	Support Proposal 5.

	Qualcomm
	Could you please provide specific examples for which transmission parameters would be changed and whether new parameters are introduced? Similarly, what changes would be necessary in resource selection?

	vivo
	Support proposal 5 in general.
SL DRX also affects CBR/CR in some way, for example, UE will stop receiving SCI/data during the off duration, and it is worth discussing whether the slots during the off-time should be counted in the CBR/CR calculation. So we suggest the following changes.
Proposal 5
· Congestion control based on CBR and/or CR is supported for power saving based RA or SL DRX in R17
· FFS details, enhancements, and potential exceptions

	CATT
	Both proposals seem to agree to support congestion control for power saving based RAs, we suggest to add some clarification on the sub-bullet of proposal 5’:
Proposal 5’
· Further study the necessary of congestion control based on CBR and CR for power saving based RAs
· Identify necessary enhancement from R16 CBR/CR if any, including transmission resource selection and transmission parameters that can be adjusted


	NTT DOCOMO
	Support proposal 5.

	Fujitsu
	We support proposal 5.

	CMCC
	Both proposal 5 and proposal 5’ are agreeable to us.

	Sony
	Support proposal 5, but OK with proposal 5’

	Panasonic
	Support proposal 5

	Lenovo/MoTM
	Support proposal 5.

	Xiaomi
	Support proposal 5 in general.

	Fraunhofer
	Support proposal 5’.

	Samsung
	We prefer proposal 5’ with CATT’s clarification.

	Ericsson
	In our view, CBR/CR for power saving based RAs should be further study. Therefore, we are supportive of Proposal 5’.

	ZTE
	Support proposal 5’

	Intel 
	The wording “for power saving based RA” needs to be changed to “for the case of random resource selection and selection based on partial sensing”

With the proposed change we prefer to accept proposal 5’ at the current stage

	Convida Wireless
	We are fine with both proposal 5 and proposal 5’.

	Bosch
	We support proposal 5’. The reason is that, so far, it is not clear if CBR/CR measurements will be the same as Rel 16 if, e.g., partial sensing or DRX is used.  

	MediaTek
	Support proposal 5’.

	Futurewei
	Proposal 5 is preferred

	Apple
	Support Proposal 5’. CATT’s modification is also fine to us. 



Topic #6: Others
FL observations and comments based on inputs received in Sec. 4.6:
· Summary of support level and suggestions
· Support (18)
· Wait until sufficient level of details/completed design from RAN2 side before deciding to start any RAN1 work. This issue could be revisited once RAN2 is ready with the SL-DRX baseline design (3)
· Not support (3)
· In principle, the design of SL-DRX operation in RAN2 and resource allocation for power saving in RAN1 should be integrated as closely as possible to avoid non-compatible operations (e.g. sensing window that falls within SL-DRX OFF period). Early communication with RAN2 on this topic can help avoid re-designing of resource allocation in RAN1 later down the track.

Proposed conclusion 2
· The use of SL-DRX and its impact on resource allocation for power saving can be considered in RAN1 and in conjunction with RAN2.
· Option 1: Inform RAN2 of this conclusion and request RAN2 to provide relevant agreements that may have impact on resource allocation for power saving.
· Option 2: To add RAN1 as a secondary WG for SL-DRX in WID
· Option 3: RAN1 should inform RAN2 of SL-DRX impact on resource allocation for power saving when issue is identified
· Option 4: RAN1 to inform RAN2 resource allocation design for power saving that may have impact on SL-DRX operation whenever agreement is made in RAN1

	Company
	Comments

	Huawei, HiSilicon
	We think SL-DRX may also have impact on full sensing, so suggest to remove “for power saving” in the main bullet.
In section 7.9, some other impacts of SL-DRX are also identified by several companies. So we suggest to change the main bullet as following to be more general. And we think the LS to RAN2 is not needed. RAN2 can read our agreements in business as usual.

The use of SL-DRX and its impact on physical layer design (e.g., resource allocation for power saving) can be considered in RAN1 and in conjunction with RAN2.

	Qualcomm
	The view to wait until RAN2 has made enough progress to identify scope of any necessary work in RAN1 then revisit this issue is captured in the summary, but not in the proposed conclusion.

Some of the presented options have RAN1 dictating the work of other WGs, e.g. RAN2 and RAN-P. Others include items that are standard procedure and are typically discussed together with an agreement, e.g. informing RAN2 of a RAN1 agreement that could impact RAN2.

	vivo
	Option2
Fine with changes proposed by Huawei

	CATT
	Option 4
We are fine with Huawei’s revision for the conclusion.

	NTT DOCOMO
	Option 1 as first preference
Option 2 as second preference
Regarding DRX with full sensing, is it feasible configuration? The sensing mechanism would be completely different from full sensing. It should be said as partial sensing rather.

	Fujitsu
	We share a similar view with QC that the conclusion should capture the option that SL-DRX’s impact on resource allocation for power saving should be discussed after RAN2 has enough progress on SL-DRX design.

	CMCC
	Both option 1 and option 2 are ok for us.
Fine with changes proposed by Huawei

	Sony
	OK with option 1 and 2

	Panasonic
	Option2.  We are also fine with HW’s revision. 

	Lenovo/MoTM
	Option 1 and 2.

	Xiaomi
	Option 2

	Fraunhofer
	Option 2.

	Samsung
	Option 2

	TCL
	Option2.  We are also fine with HW’s revision.

	Ericsson
	Option 1.

	ZTE
	Agree with Qualcoom. We should wait for RAN2’s progress and their LS on RAN1 impact if any during their study.

	Intel
	We do not see any action (option) is needed at this stage of discussion. We believe RAN2 is aware about potential dependencies and both groups can continue work informing each other on the progress made or identified issues/potential inconsistencies.

	Convida Wireless
	Option 1 is preferred. But also ok with option 2.

	Bosch
	We support Option 2. 
We also agree with HW that full sensing will be impacted by SL-DRX, thus, removing “for power saving” is preferable. 

	MediaTek
	We share similar views with Qualcomm, Fujitsu, ZTE. We don’t see any need to take action related to a topic led by a different WG. We would like to wait for RAN2 progress on SL-DRX first. 
Waiting for RAN2 progress should be added to the proposal as Option 5.

	Futurewei
	The need to closely work with RAN2 is clearly identified. Perhaps the cleanest option at this stage is option 2, although this is a RAN plenary decision

	Apple
	We prefer Option 2, though it might be a RAN plenary decision. We are also fine with Option 1. 



Proposals before 3rd check point
Topic #3: Inter-UE coordination for power saving
FL observations and comments based on inputs received in Sec. 5.3:
· Wide divergent views from fully support inter-UE coordination for power saving to completely not necessary and not covered by the WI scope. 
· Some suggest to remove “this is secondary priority” while others also suggest to add “whether/how” to the proposals. So, it seems like the existing proposal 3’ is the middle group and a good compromise.

Proposal 3
· It is supported that information that would allow a UE to achieve power saving gain can be provided by another UE if performance gain or benefit is justified
· This is secondary priority
· FFS what type of information can be provided (e.g. sensing related, SL DRX, a set of resources, etc)

Proposal 3’
· Study further how sidelink inter-UE coordination information can be complementary to sidelink power saving enhancements.

Topic #4: Re-evaluation and pre-emption checking
FL observations and comments based on inputs received in Sec. 5.4:
· Grouped all re-evaluation and pre-emption related proposals/bullet from proposal 1 into proposal 4 here, as in the first main bullet below.
· All support but one who prefers to study further before agreeing to support re-evaluation and pre-emption for UE performs partial sensing.

Proposal 4
· Re-evaluation and pre-emption checking are not required for a random resource selectionType A UEs that does not perform any SL reception
· Re-evaluation and pre-emption checking are supported for a UE that performs partial 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 in by Type D UE performing random resource selection based RA for a UE that performs SL reception

Topic #5: Congestion control for power saving RA
FL observations and comments based on inputs received in Sec. 5.5:
· While the majority still thinks congestion control is necessary for UE performs power saving based resource allocation, they are also fine to study this aspect a little bit further.
· It is suggested to take proposal 5’ as the way forward.

Proposal 5
· Congestion control based on CBR and/or CR is supported for power saving RA features in R17
· FFS details, enhancements, and potential exceptions

Proposal 5’
· Further study congestion control based on CBR and CR for power saving RA features
· Identify necessary enhancement from R16 CBR/CR (if any), including transmission resource selection and transmission parameters that can be adjusted

Topic #6: Others
FL observations and comments based on inputs received in Sec. 5.6:
· While SL-DRX will have impact also to resource allocation based on full sensing, but I think this aspect can be fully taken into account by RAN2 since they are fully aware of R16 mode 2 resource allocation mechanism.
· On the other hand, RAN2 would not have any knowledge of how power saving based RA will look like in R17, it is suggested that RAN1 and RAN2 should work closely on this aspect. Taken on some of HW’s suggested re-wording.
· Level of support for each option:
· Option 1: DCM, CMCC, Sony, Lenovo/MoTM, Ericsson, Convida, Apple, OPPO
· Option 2: vivo, DCM, CMCC, Sony, Pana, Lenovo/MoTM, Xiaomi, Fraunhofer, Samsung, TCL, Convida, Futurewei, Apple, OPPO
· Option 4: CATT
· FL observation: clearly option 3 and 4 should not be considered any longer. Given that there is clearly a majority thinks that a close working / coordination is needed between RAN1 and RAN2 on SL-DRX, I think Option 1 is a good middle group to go forward with.

[bookmark: _Hlk56007151]Proposed conclusion 2
· The use of SL-DRX and its impact on physical layer design for power saving can be considered in RAN1 and in conjunction with RAN2.
· Option 1: Inform RAN2 of this conclusion and request RAN2 to provide relevant agreements that may have impact on resource allocation for power saving.
· Option 2: To add RAN1 as a secondary WG for SL-DRX in WID
· Option 3: RAN1 should inform RAN2 of SL-DRX impact on resource allocation for power saving when issue is identified
· Option 4: RAN1 to inform RAN2 resource allocation design for power saving that may have impact on SL-DRX operation whenever agreement is made in RAN1
Summary of RA for power saving AI
Partial sensing / random selection based RA
· Coexistence of resource selection mechanism (full sensing, partial sensing and/or random selection based RA) in a resource pool
· A dedicated BWP, resource pool or sub-pool for UEs performing power saving RA (partial sensing and/or random selection) [2/FW], [9/TCL], [10/LGE], [12/Spreadtrum], [18/Pana], [19/ZTE], [21/NEC], [28/IDC], [32/DCM]
· The use of partial sensing and/or random selection based RA can be (pre-)configured in a resource pool with full sensing based RA (i.e. Rel-16 mode 2 RA), possibly with some restrictions [2/FW], [3/HW], [4/Nokia], [24/ETRI], [26/E///], [34/QC sim], [28/IDC], [30/Sharp], [32/DCM]
· A UE can be configured with two modes, power saving mode with reduced capability/features and full mode which is same as Rel-16 mode 2 [18/Pana]
Issues from reusing R14 partial sensing and random selection RAs
· Issue related to finer reservation periodicity (1:99) in NR sidelink cannot be monitored by using Rel-14 partial sensing with 
· All resource reservation periods configured for a resource pool are used in partial sensing [3/HW], [5/vivo], [10/LGE], [13/SS]
· Sensing window duration can be pre-configurated to enable flexible partial sensing operation [4/Nokia], [22/MTK], [34/DCM]
· The set k in partial sensing candidates (k*Pstep) is (pre)configured per interference level or packet priority level [10/LGE]
· An adaptable candidate sensing gap (e.g. Pstep) or a subset based on 16 configured resource reservation periods for partial sensing can be configured [9/TCL], [19/ZTE], [33/ITL/KRRI], [34/DCM]
· Sensing target is the last N periods per periodicity (equivalent to k periods in LTE-V) [9/TCL], [34/DCM]
· Step size for partial sensing is the common divisor of all the (pre-)configured reservation periods [11/CMCC]
· Adaptive sensing windows with varying sensing intervals across time and frequency [17/ Fraunhofer]
· Issue relating to mis-detection of SCI in slots where UE did not perform sensing due to aperiodic transmissions and resource re-selection from pre-emption check [3/HW]
· Monitor multiple partial sensing candidates per configured reservation periodicity (e.g. 2*Pstep) [2/HW]
· All slots in an extended sensing window before a selected candidate resource should be monitored in addition to the partial sensing slots monitored for periodic reservation [3/HW]
· Additional partial sensing window with multiple contiguous logical sidelink slots prior to resource selection trigger [4/Nokia], [11/CMCC], [22/MTK]
· A second sensing window of 100ms can be configured [29 Bosch]
· Full sensing after resource selection is triggered, then resource selection is performed after the sensing window [34/QC sim]
· Intra-period sensing of up to 31 slots before the first selected candidate resource () from the resource selection window [6/Fujitsu], [9/TCL], [12/Spreadtrum], [13/SS], [20/Lenovo], [28/IDC], [32/DCM]
· Further sensing pattern within the 31 slots is configurable per resource pool [9/TCL]
· Configurable partial sensing window and sensing frequency [8/ITRI]
· Candidate resources and sensing resources are both in the resource selection window [27/CAICT]
· Configuration of multiple partial sensing based on cast type and a field in SCI to deactivate or switch between configurations [35/KT]
· Issue related to random selection where UE does not perform any resource sensing to avoid Tx collision
· For a UE operating in power saving, transmit high priority PSSCH on resources with random selection, whilst the resources are with sufficient low collision probability so that the high QoS requirement can be met  allowing a sensing-based UE to sense random-selection-based PSSCH transmission which is of sufficiently high priority and then to reselect its own resources [3/HW]
· Perform full sensing and re-evaluation after first randomly selected resource [34/QC sim]
· UE performs random selection when resource selection (packet arrival) is triggered and full sensing of resources until the actual transmission for re-evaluation checking [14/OPPO]
· Issue related to the (pre-)configured number of contiguous candidate slots (Y) within the selection window is less than the total number of transmissions per TB [10/LGE]
· Y value is dependent on interference level (CBR) or packet priority level [10/LGE], [11/CMCC]
· Issue related to partial sensing UEs need to account for aperiodic transmissions, receiving PSSCH among partial sensing UEs and resolving half-duplex problem [34/QC]
· Removal of bitmap indicating a fixed set of sensing/no-sensing sub-intervals and define a set of disjoint resource set on a resource pool, where each resource set comprises a set of consecutive SL slots and repeats with a given periodicity [34/QC]
Enhancement to R14 based partial sensing and random selection  
· Enhancement to random selection based RA from R14
· Random selection with subsequent sensing and re-evaluation [34/QC sim]
· Enabling/disabling random selection per resource pool based on priority (latency) or power saving states [23/Intel], [32/DCM]
· Random selection within a selection window and max slot distance between any two SCI is less than 32 (same as in R16) [23/Intel]
· Generation of candidate resource set during random selection can be according to priority or sidelink service type [13/Samsung]
· Triggering condition or types of UE that can perform random selection [30/Sharp]

· Enhancement for partial sensing based RA from R14
· Performs an initial sensing to determine system load and perform random selection if system load is high [2/FW]
· Use geographical location of group UEs and destination-L2 ID as reference parameters for aligning partial sensing occasions among connection-less groupcast UEs, and use of utilize the destination-L2 ID as the reference parameter for managed groupcast [6/Fujitsu, sim]
· Determination of candidate slots in the selection window takes into account of max number of HARQ transmission [16/Fujitsu]
· For disabled SP reservation resource pool, partial sensing window is pre-configured per SL priority, including zero value for random selection for a given priority [23/Intel]
· For enabled SP reservation resource pool, a set of partial sensing periods is (pre)-configured per SL priority together with partial sensing windows durations [23/Intel]
· Additional partial sensing starts after resource selection procedure is triggered and stops at the last (re)transmission, 32 slots, n+T2 or PDB [5/vivo sim], [23/Intel], [34/QC], [26/E///]
· Partial sensing window is adapted to the system load or HARQ feedback result, with an initial window can be zero slot [26/E///]
· Support multiple sets of minimum number of candidate resources based on priority, T2min, remaining PDB [21/NEC]
· Non-monitored slots should be excluded from the final selection [21/NEC]
· Multiple candidate sensing gaps for different types of channel state [27/CAICT]

· To protect power saving UEs
· Higher priority is given to the resources selected by a power saving UE [5/vivo], [24/ETRI]
· Assigning lower priority value when the amount of battery consumed (V2X layer) / the number of sensed slots reaches to a certain level [6/Fujitsu]
· Resource selection by full sensing UE should be enhanced for coexistence with power saving UEs [16/Apple]
· UE type info is signalled in SCI, apply a different (e.g. lower) RSRP threshold for power saving UE during resource exclusion and/or apply higher priority threshold during pre-emption for power saving UE [10/LGE], [28/IDC]
· Target UE type (i.e. power saving UE) is indicated in 1st SCI by one bit [9/TCL]
· Configure a different (e.g. lower) X% of total candidate resources or place an upper limit to the number of RSRP increment allowed [11/CMCC], [10/LGE]
· Larger beta offset value to improve 2nd SCI reliability [10/LGE]
· Pre-empting reserved resource for transmitting to or receiving from power saving UE is disabled [9/TCL], [15/Sony]
New sensing mechanisms (none-R14 based)
· Periodic-based
· Period sensing window start timing/offset (from DFN=0), sensing window length and sensing periodicity and sensing repetition number within a period can be configured over NR Uu or PC5 RRC [7/CATT]
Re-evaluation and pre-emption checks
· For UE performing power saving RA
· Support re-evaluation operation (with possibility of enhancement): [3/HW], [6/Fujitsu], [10/LGE], [34/QC sim], [13/SS], [15/Sony], [22/MTK, except random], [24/ETRI], [27/CAICT], [28/IDC], [29 Bosch], [30/Sharp], [32/DCM]
· Support pre-emption operation (with possibility of enhancement): [3/HW], [6/Fujitsu], [10/LGE], [13/SS], [15/Sony], [22/MTK], [24/ETRI], [28/IDC], [29 Bosch], [30/Sharp], [32/DCM]

· Possible restrictions:
· Interference level of resource pool, transmission priority, and/or remaining battery [6/Fujitsu], [10/LGE]
· Use only partial sensing results for re-evaluation [27/CAICT]
Congestion control for power saving RA
· NR Sidelink congestion control like CBR and/or CR should be supported for SL power saving UEs?
· FFS CBR and CR definitions and measurement window taking into account of partial sensing and sidelink DRX [3/HW]
· For power saving UEs with no SL Rx capability, reuse the principle of LTE SL that the selection of PHY parameter is based on the (pre)configured CBR value [10/LGE]
· UE TX power is not expected to exceed min {TX power determined by congestion control; TX power determined by power saving state} [23/Intel]
SL HARQ, CSI, RSRP feedback reporting for power saving UE
· Longer PSFCH period for sending multiple HARQ feedbacks in same slot [5/vivo]
· HARQ RTT timing restrictions should be ensured when determine the set of candidate resources [6/Fujitsu]
· HARQ feedback enabled MAC PDU is transmitted using only sensing based RA or a separate PSFCH resource set can be additionally (pre)configured for randomly selected resources [10/LGE]
· HARQ feedback should be supported in unicast and groupcast [15/Sony]
· For certain sidelink power saving states, sidelink feedback can be disabled including sidelink HARQ, CSI, RSRP reporting [23/Intel]
· HARQ feedback is not supported for random selection based RA [32/DCM]
Power saving for inter-UE coordination RA (e.g. for reduced sensing and/or data reception)
· A power saving UE randomly selects resources (without sensing) or takes into account from a set of resources provided from another UE (e.g. RSU) [2/FW], [12/Spreadtrum], [17/ Fraunhofer], [20/Lenovo], [24/ETRI], [30/Sharp]
· Information relating to partial sensing resources, random selection and/or SL-DRX parameters should be exchanged/negotiated among SL communicating UEs [9/TCL], [13/SS], [14/OPPO], [20/Lenovo], [23/Intel], [24/ETRI], [29/Bosch], [31/ Convida], [32/DCM], [34/QC]
Consideration of SL-DRX in power saving RA
· The sensing window/partial sensing occasions and ON duration of SL DRX can be non-overlapped, partially overlapped, or completely overlapped, only the sensing results from the intersection slots can be used for resource (re)selection [3/HW, 5/vivo]
· Selected resources of Tx-UE should be within the SL-DRX ON duration of Rx-UE [14/OPPO]
· Selected resources of Tx-UE should ensure the associated PSFCH reception is within SL-DRX ON duration of Tx-UE [14/OPPO]
· The (partial) sensing operation and the resource selection performed by a UE takes into account the active time defined by SL DRX configuration, if (pre-)configured. [6/Fujitsu], [26/E///], [29 Bosch]
Wake up signal (WUS) and Go-to-sleep (GTS) signal/trigger
· Use of WUS and/or GTS to switch between power saving / DRX states [14/OPPO], [17/ Fraunhofer], [20/Lenovo], [22/MTK], [23/Intel], [35/KT]
· Specific for unicast and groupcast only [14/OPPO], [23/Intel]
· Sequence based WUS/GTS using remaining RBs in PSFCH symbols [14/OPPO]
SL power control
· SL pathloss based OLPC for PSFCH [5/vivo]
· Configure smaller/multiple power saving levels based on UE capability or remaining power [10/LGE]
· Closed loop SL power control for PSSCH and PSFCH can be studied for power saving [14/OPPO]
UL-SL prioritization for power saving UE
· A separate configured priority threshold or offset for UL-SL prioritization to avoid frequency dropping of SL Tx [10/LGE]
Other power reduction techniques
· Transmit SL-SSB only in the nearest SLSS slot before the actual packet transmission [10/LGE]
· Different RSRP thresholds or increased RSRP threshold value is (pre-)configured for different sensing based RA [11/CMCC]
· Support mode 2d, where a Tx-UE simply follows the allocated resource from another UE for SL transmission without needing to perform sensing for resource selection [14/OPPO]
· Reduced max number of retransmission for power saving UEs [21/NEC]
· Reduced bandwidth / slot adaptation for SL Tx/Rx is supported as a power saving state [23/Intel]
· In certain power saving states, number of PSCCH blind decoding attempts can be reduced, e.g. reduced PSCCH search space by (pre-)configuration or determined by UE [23/Intel]
· Reduced number of PSSCH transmission and/or reception according to cast type, priority levels, RSRP, or distance range [23/Intel]
· Adaptation of number of TX/RX antennas or RF/BB chains by (pre-)configuration for certain power saving states [23/Intel]
· Pre-configuration of maximum TX power for each UE power saving state and priority level [23/Intel]
· In certain power saving states, UE may skip SLSS transmission (i.e. do not serve as a sync source), use the most power efficient sync source for sidelink synchronization, e.g. select b/w SLSS and gNB, GNSS and stop the SLSS scanning process [23/Intel]
· Reserved bits of SCI format 1-A can be used to transmit some bits of the destination ID (shortened destination ID) [2/FW], [17/Fraunhofer]
· 2nd stage SCI contains a field to indicate when the UE is expected to receive the next transmission [2/FW]
· For UE with the syncRef from GNSS/BS or P1/P2/P3/P4 groups UEs, the UE searches additional SL SSBs with +/- 1 symbol of the current SSB timing [22/MTK]
· power saving UEs indicate preferred Tx and/or Rx pools based functionalities [17/Fraunhofer]
· Selection between partial sensing or random resource selection based on PDB, CBR or priority [21/NEC]
· Configured a min and a max frequency search spaces within a fixed BWP (in a carrier) [29 Bosch]
Others
· UEs without SL-Rx function should be supported and are not required to support SL feedbacks, sync based on sidelink, resource reservation, re-evaluation, and pre-emption [18/Pana]
· Uu DRX function is independent from sidelink DRX. On the other hand, a sidelink UE's actual "off" is when both Uu and sidelink operation is "off" period [18/Pana]
· Number of PSFCH transmission occasions that can be supported by UE operating with power saving RA should be less [32/DCM]
· Number of PSFCH reception occasions should be taken into consideration during resource selection [32/DCM]
· Power saving UEs to wake up and transmit only when in a pre-configured region [17/Fraunhofer]
· Support priority based resource set report and resource selection [21/NEC]
· UE should reserve resources for multiple TBs if partial sensing is allowed in the pool selected and sl-MultiReserveResource is configured with {enable} [21/NEC]
· Slot aggregation to reduce blind decodes [35/KT]
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