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A new WID on NR-V2X was approved at RAN#83, with one of the objectives as follows:
2. Specify support for NR Uu to provide control for LTE sidelink 
· Sidelink mode 4 as per the study outcome [RAN2, RAN1]; and
· Sidelink mode 3-like RRC-configured SPS scheduling with either RRC-based activation/deactivation as per the study outcome or DCI-based activation/deactivation [RAN1, RAN2].
· RAN1 to make a decision on which option is supported until RAN#84.

The agreement achieved in the last meeting of the study item phase for NR controlling LTE mode-3-like sidelink using RRC-based activation/deactivation is as follows:
Agreements:
· Scheduling by gNB using RRC for LTE sidelink scheduled mode is supported from RAN1 perspective under the premise that there is sufficient time for coordination between the NR and LTE modules. No DCI to activate/release
· RRC message delivers the SPS grant configuration and releases the SPS configuration. 
· Support of this scheduling mode is subject to UE capability (may or may not have capability for both LTE & NR)
· Note: some specification LTE change is needed to support the reception of a grant through RRC
· RRC message contains mode 3 grant content and timing
· Up to the Editor to capture it as mode 3 or new LTE sidelink mode
· No intention to have additional NR & LTE specification change (other than those described above) for this function in Rel-16
· RAN1 studied the feasibility of SPS scheduling by gNB for LTE sidelink with DCI activation/release, but there is no consensus to support it
The relevant agreements achieved in the RAN1#96bis and RAN2#105bis are as follows:
Agreements: (RAN1)
Regarding RRC-based versus DCI-based activation/release of LTE sidelink SPS, RAN1 agrees to make the choice on the basis of at least:
· Spec impact
· Flexibility 
· Performance, including latency
· Implementation complexity
· Timing of the activation/deactivation

Agreements on inter-RAT resource allocation: (RAN2 relevant for NR Uu control for LTE sidelink)
For scheduling LTE SL UEs, the gNB uses RRC messages to deliver the SPS grant configuration.
Separate system information block should be designed to support LTE resource pool configuration via NR Uu. It will be defined as a container (OCTET STRING) and actual information follows what defined in LTE RRC.
gNB should be able to configure the LTE V2X mode 4 sidelink resource pool via dedicated signalling. In addition, gNB should be able to configure mode3 SL resources via dedicated signaling. It will be defined as a container (OCTET STRING) and actual information follows what defined in LTE RRC.

This summary aims to collect views and suggest proposals based on the submitted contributions. 
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The summary in this section is based on the tdoc submitted in AI 7.2.4.7. 
Control of sidelink mode 3
According to the RAN1 agreements, RAN1 will make the choice based on at least the following aspects. 
Spec impact

Table 1: comparison in terms of spec impact
	RRC-based
	DCI-based

	Specification impact includes: 
1. LTE RRC signalling for configuration, activation/deactivation, LTE SPS activation/deactivation for mode-3 UE behaviour in PHY specs. ([2, Vivo], [5, OPPO], [8, HW], [12, InterDigital], [17, Lenovo, DT])
2. NR RRC defines the container. ([8, HW])
3. New behavior / update in 36.321 and new UE capability in 36.306. ([5, OPPO], [8, HW])
	Specification impact includes:
1. A new DCI format and timing between DCI rx and SL tx. ([2, Vivo], [4, CATT], [5, OPPO], [8, HW], [11, LGE], [12, InterDigital], [16, QC])
2. New DCI format related: distinguish the new DCI from the current DCI ([12, InterDigital], [13, ZTE], [2, Vivo]). BD and DCI format size budget. ([11, LGE])

	· No big difference between both options. ([14, E//])
· For RRC-based, 
· less effort for RAN1, but more effort for RAN2. ([1, Nokia], [5, OPPO], [8, HW], [9, Intel], [11, LGE], [12, InterDigital])
· completely new for LTE V2X so will change existing LTE specification which is not expected. ([13, ZTE], [6, CMCC, etc.]), [17, Lenovo, DT])
· For DCI-based, 
· NR DCI for SL needs to be designed anyway. ([13, ZTE], [17, Lenovo, DT])
· BD, the DCI format size budget, etc can be easily addressed. ([13, ZTE])



Flexibility

Table 2: comparison in terms of flexibility
	RRC-based
	DCI-based

	1. Simpler and more reliable when configuration and activation occur at the same time. ([1, Nokia])
2. Provides more flexibility and freedom to further extensions. ([9, Intel])
3. Activate/ deactivate all at the same time is inflexible, and incurs the delay of previous configuration completion to add/ delete/ modify a configuration. ([17, Lenovo, DT])
4. The need to activate/release multiple SPS processes at a time is low for LTE-V2X to transmit BSMs. ([5, OPPO])
	1. Easy coexistence with DCI-based dynamic scheduling but DCI-based scheduling is not supported in this release. ([2, Vivo]) 
2. Faster and more efficient when configuration and activation/release are separated in time. ([1, Nokia], [5, OPPO], [8, HW], [13, ZTE])
3. Network can configure a number of possible SPS configurations and activate one most suitable given the prevailing conditions. ([17, Lenovo, DT])



Performance

Table 3: comparison in terms of performance
	RRC-based
	DCI-based

	Reliability
1. Higher reliability. ([2, Vivo], [9, Intel], [10, SS], [11, LGE], [14, E//], [16, QC])
	Reliability
1. DCI error rate (1%) and coverage are better than PDSCH (10%). ([12, InterDigital], [5, OPPO])

	Spectral efficiency
1. Low spectral efficiency when configured and activated concurrently for event trigger services. ([17, Lenovo, DT], [8, HW])
2. Low spectral efficiency of NR Uu resources since extra PDSCH transmission and corresponding HARQ-ACK feedback for the PDSCH transmission. ([6, CMCC, etc.])
3. RRC signaling is usually multiplexed with other data transmission. It is a tradeoff between the PDSCH and PDCCH overhead. ([2, Vivo])
	Spectral efficiency
1. DCI-based activation/deactivation method has better resource utilization efficiency compared with RRC-based. ([4, CATT], [8, HW], [17, Lenovo, DT])

	Latency
1. Longer. May affect the LTE sidelink performance for the services of 20ms periodicity considering at least 10ms of the processing time of RRC signaling. ([8, HW], [6, CMCC, etc.])
2. Significant latency delay in 10’s of ms. Adding UE processing time for RRC reconfiguration is 15ms for LTE. Adding inter-RAT signalling exchange time of Xms. ([5, OPPO])
3. An NR RRC message can be delivered (e.g., by mini-slot) in less time than LTE can deliver DCI. Latency is not critical for services of 100ms. ([14, E//])
	Latency
1. Shorter latency than RRC-based on demand. ([8, HW], [12, InterDigital], [15, ITRI], [17, Lenovo, DT])
2. Activation/release latency = 4ms + Xms (inter-RAT signalling exchange time). ([5, OPPO])

	Other views:
1. The delay coordination between NR module and LTE module could be big so that the difference in signaling latency in two methods: DCI-based and RRC-based is not significant. ([10, SS])
2. DCI-based has lower latency from the traffic arrival to the activation/deactivation, but dominated by the assistance information reporting, so latency is not a significant factor. ([2, Vivo], [11, LGE])
3. DCI-based activation/deactivation will reduce coordination latency between the NR and LTE modules, since the DCI for LTE mode 3 could be identified and forwarded between the lower layers (MAC/PHY) of the NR and LTE modules. ([13, ZTE])



Implementation complexity

Table 4: comparison in terms of implementation complexity
	RRC-based
	DCI-based

	1. Complexity increase to enable inter-RAT signaling exchange. ([5, OPPO], [8, HW])
2. RRC layer of NR need to communicate whenever there is a (re)configuration including (re)configuration for activating/ deactivating a SPS configuration with the RRC layer of LTE. ([17, Lenovo, DT])
	1. Requires real-time/more strict interoperation between the LTE sidelink and NR Uu in the UE. ([2, Vivo], [9, Intel])
2. Possible blind decoding increase for DCI. ([2, Vivo]). The increase in complexity depends on DCI message. ([14, E//])
3. Complexity increase to enable inter-RAT signaling exchange. ([5, OPPO])
4. Physical layer of NR need to communicate with the Physical layer of LTE when activating/ deactivating a configuration. ([17, Lenovo, DT])

	Other views:
1. Complexity increase due to radio signaling is negligible. ([14, E//])
2. DCI-based has less complexity since fewer modifications to the existing LTE UE implementation. ([1, Nokia])
3. Internal information exchange between NR Uu and LTE sidelink is required for both DCI-based and RRC-based if activation/release via RRC is sent on demand. ([8, HW])



Timing of the activation/deactivation

Table 5: comparison in terms of timing
	RRC-based
	DCI-based

	1. RRC signaling needs to carry the timing of the SPS activation/deactivation. ([2, Vivo], [9, Intel], [11, LGE], [12, InterDigital], [14, E//])
2. Depends on inter-RAT signalling exchange time (Xms). ([5, OPPO])
3. Primarily consists of RRC processing delay, PUSCH preparation time, and waiting for the new periodicity and offset to begin. ([8, HW])
4. On top of the DCI based act/ deactivation, there is additional ambiguity due to HARQ retransmission of the RRC message. ([17, Lenovo, DT])
	1. The timing of the SPS is based on the slot receiving the DCI. ([2, Vivo], [14, E//])
2. Depends on inter-RAT signalling exchange time (Xms). ([5, OPPO])
3. Primarily consists of DCI processing delay. ([8, HW])
4. The timing can be specified in terms of an absolute time value. ([12, InterDigital], [13, ZTE])
5. The translation of timing for application of activation/ deactivation in LTE can be based on a rule e.g. TTI boundary start at the next applicable LTE TTI (after certain time offset as an example). ([17, Lenovo, DT])




Observation:
· RRC-based activation/release is supported by: [1, Nokia], [2, Vivo], [7, MTK], [9, Intel], [10, SS], [11, LGE], [14, Ericsson], [16, QC]
· DCI-based activation/release is supported by: [4, CATT] depends on UE capability, [5, OPPO], [6, CMCC, Orange, China Telecom, China Unicom, Deusche Telekom], [8, HW], [12, InterDigital], [13, ZTE], [15, ITRI], [17, Lenovo, DT]

Offline proposal: DCI-based activation/deactivation is supported if UE implementation can support it. 


Control of sidelink mode 4
Views include:
· No further RAN1 work on configuration. ([1, Nokia])
Specification impact in RAN2:
· Introduce RRC signaling and SIB signaling similar to LTE specifications in NR to enable NR Uu control of LTE mode-4 operation in the sidelink. ([7, MTK], [14, E//])
· Both common NR RRC (e.g. via a new NR-SIBx) and dedicated NR RRC signalling should be supported. ([5, OPPO], [4, CATT], [9, Intel])

Note from Feature lead: RAN2#105bis agreements include separate system information designed as a container to support LTE resource pool configuration and dedicated signaling to configure mode 4 resource pool. Hence, no further RAN1 agreement is needed so far.  

Others
a) UE signalling  
· Introduce UE capability signaling for NR Uu control of LTE mode-4 operation. ([16, QC])
· Introduce UE capability signalling for NR Uu control of LTE mode-3 operation. ([16, QC])
· Capability reporting to NR gNB of a minimum time gap between instance of RRC message reception in NR Uu and transmission on SL according to this message in LTE. It may also be a part of UE capability framework. ([9, Intel], [5, OPPO])
b) UE sends assistance information through RRC signaling for the network
· to convey requests for sidelink access. No BSR signaling is introduced as a result of NR Uu controlling LTE sidelink. ([16, QC])
c) Others ([2, Vivo]):
· gNB needs to be LTE sidelink sync sources for determining the timing of SPS configuration. 
· the gNB should broadcast or configure a LTE TDD configuration and sidelink bandwidth to be used in LTE sidelink for the UE. 
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NR control for LTE sidelink: AI 7.2.4.7
	No.
	Tdoc
	Type
	Source
	Title
	Status

	1
	R1-1906081
	decision
	Nokia, Nokia Shanghai Bell
	Discussion of Support of NR Uu configuring LTE sidelink
	present

	2
	R1-1906144
	discussion
	vivo
	Support of NR Uu controlling LTE sidelink
	present

	3
	R1-1906272
	discussion
	Lenovo, Motorola Mobility
	Discussion on support of NR Uu controlling LTE sidelink
	missing

	4
	R1-1906321
	discussion
	CATT
	On NR Uu controlling LTE sidelink
	present

	5
	R1-1906480
	discussion
	OPPO
	Discussion on NR Uu controlling LTE sidelink
	present

	6
	R1-1906517
	discussion
	CMCC, Orange, China Telecom, China Unicom , Deutsche Telekom
	Discussion on support of NR Uu controlling LTE sidelink
	present

	7
	R1-1906559
	discussion
	MediaTek
	Discussion on NR Uu controlling LTE sidelink
	present

	8
	R1-1906593
	decision
	Huawei, HiSilicon
	NR Uu control for LTE sidelink
	present

	9
	R1-1906801
	discussion
	Intel
	Design of NR Uu controlling LTE sidelink
	present

	10
	R1-1906943
	discussion
	Samsung
	On NR Uu controlling LTE sidelink
	present

	11
	R1-1907020
	discussion
	LGE
	Discussion on NR Uu controlling LTE sidelink
	present

	12
	R1-1907099
	discussion
	InterDigital
	On support of NR Uu Controlling LTE Sidelink
	present

	13
	R1-1907131
	discussion
	ZTE
	Discussion on NR Uu controlling LTE sidelink
	present

	14
	R1-1907145
	decision
	Ericsson
	NR Uu controlling LTE sidelink transmissions
	present

	15
	R1-1907236
	discussion
	ITRI
	The discussions on NR-Uu controlling to LTE sidelink mode-3 and mode-4.
	present

	16
	R1-1907276
	discussion
	Qualcomm
	NR Uu control of LTE sidelink
	present

	17
	R1-1907480
	discussion
	Lenovo, Motorola Mobility, Deutsche Telekom
	NR Uu controlling LTE sidelink
	present




