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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
A WID on NR-V2X was approved at RAN#83, with one of the objectives as follows:
[bookmark: _GoBack]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.
6 companies submitted contributions for this AI ([1]-[6]), although [6] appears to be a misplaced contribution. This summary aims to collect issues brought in submitted contributions.
Summary after 04/24
Proposed conclusion
Two proposals were discussed, and one question was asked:
Proposal 1:
· For NR Uu scheduling LTE sidelink with NR Uu and LTE SL on the same band, open loop power control based on the LTE PSSCH power control formula is reused with DL pathloss from the gNB

Two companies expressed support. Three companies expressed the view that the proposal was not needed since there was no defined scenario by RAN4 where it could apply.
The initial rationale for this proposal was to make sure that the RAN1 specifications were complete, regardless of the scenarios specified by RAN4. It however appears that we do not have consensus at this stage to move forward. From FL’s perspective, there is the risk that in the future, if an operator wants to deploy NR Uu and LTE PC5 in the same band/carrier, there will be RAN1 work to do in the future to cover this case.
Proposed conclusion: no consensus on proposal 1. Re-discuss in May as  needed

Proposal 2:
For NR Uu scheduling LTE sidelink with LTE Uu and LTE SL on the same band, open loop power control based on the LTE PSSCH power control formula is reused with DL pathloss from the eNB
Two companies support, one company is neutral, two companies oppose. Based on that, and given that this proposal was to a large extent contingent on  proposal 1, the proposed conclusion is to not agree on proposal 2.
Proposed conclusion: proposal 2 not agreed

Q3: should proposals equivalent to proposal 1/proposal2 be considered for LTE V2X mode-4 resource allocation?
One company supports, two are neutral, two oppose. 
Proposed conclusion: no consensus to address open loop power control for LTE V2X mode-4 resource allocation

Views expressed during email discussion

Proposal 1:
· For NR Uu scheduling LTE sidelink with NR Uu and LTE SL on the same band, open loop power control based on the LTE PSSCH power control formula is reused with DL pathloss from the gNB

	Companies
	Views

	Huawei, HiSilicon
	ok in principle. In addition to PSSCH, open loop power control based on the LTE  PSCCH power control formula can be also reused with DL pathloss from the gNB. 

	Ericsson
	We think that OLPC should be supported for in-band deployments regardless of whether Mode 3 or Mode 4 is used. So we are supportive of the proposal but it should be changed to 
“For NR Uu scheduling or controlling LTE sidelink …”

	LG Electronics
	Not sure whether this proposal is really necessary considering that RAN4 doesn’t define the case that LTE SL is performed in NR Uu licensed band. To our understanding, RAN4 didn’t have the study phase to check the feasibility of NR UL/LTE SL coexistence in this scenario. 

Furthermore, if this scenario is considered, it needs to be supported that all the LTE SL channels/signals are transmitted in NR Uu licensed band. In this sense, we are wondering why it needs to define DL pathloss based OLPC only for PSSCH/PSCCH? How about LTE SLSS/PSBCH? Technically speaking, in terms of reducing LTE SL interference to NR UL, DL pathloss based OLPC should be introduced for all the LTE SL channels/signals (i.e., PSCCH/PSSCH, SLSS/PSBCH) in this scenario. 

	Qualcomm
	Given the point brought up that coexistence of LTE SL and NR Uu in the same band has not been studied in RAN4, it seems unnecessary to make this agreement.

At the very least, the following note should be captured “this does not imply that the coexistence of LTE SL and NR Uu in the same band is supported. It is subject to RAN4 study and decision”. In addition to explicitly capturing that it is an optional UE feature. We’d prefer to not repeat a discussion about this issue in the UE feature list sessions.

	OPPO
	We share the same view from LGE and Qualcomm above that NR Uu and LTE SL sharing the same band does not exist in practice. Furthermore, even if NR Uu and LTE SL coexist in the same band but NOT sharing the same carrier (i.e. they are operating on different carriers in the same band), they are governed by the adjacent channel leakage ratio and spectrum emission mask RF requirements in 36.101. So the interference from one carrier Tx to adjacent carrier it limited by them. All of these open loop power control are only for operations/transmissions in the same carrier.
Additionally, in a LS answer to RAN2 (R1-1911720) we have already agreed that we will not study the scenario where UL and SL transmissions from different RAT are in the shared/same carrier (as copied below). 
Q3: Additionally, for LTE-UL/NR-SL and LTE-SL/NR-UL prioritization, is the scenario of “UL TX overlaps in time domain with SL TX in the shared/same carrier frequency” valid or not from RAN1/4 perspective? Please note that RAN2 raise a similar question in R2-1911680, but for another issue, i.e., cross-RAT sidelink configuration.
Answer to Q3: RAN1 has so far not considered such operating scenario where UL and SL transmissions from different RAT are in the shared/same carrier, and RAN1 has no plan to discuss this in Rel-16.




Proposal 2:
For NR Uu scheduling LTE sidelink with LTE Uu and LTE SL on the same band, open loop power control based on the LTE PSSCH power control formula is reused with DL pathloss from the eNB

Please provide your views in the table below
	Companies
	Views

	Huawei, HiSilicon
	This is the first time to discuss the issues for LTE Uu and LTE SL sharing the carrier when NR Uu schedules LTE SL. 
However, LTE Uu and LTE SL sharing the carrier is even not optimized in the past. 

	Ericsson
	Supportive. Same comment as for the previous question.

	LG Electronics
	Even though RAN4 didn’t define the requirement for the case that LTE SL is performed in LTE Uu licensed band, we are fine with the principle of FL’s proposal for the consistency with LTE specification. 

One thing we would like to point out is that in LTE V2X, DL pathloss based SL OLPC is applied even in case where LTE SL TX is performed in ITS dedicated carrier if a UE has its serving cell in LTE licensed band. So, we think that it needs to clarify what DL pathloss is used for LTE SL OLPC when LTE SL TX scheduled by NR Uu is performed in ITS dedicated carrier. Our suggestion is to use DL pathloss measured between gNB and UE for this case.

	Qualcomm
	We don’t support the proposal.

	OPPO
	We don’t support the proposal. As commented in proposal 1, this operating scenario does not exist in practice. Even for same band coexistence between LTE Uu and LTE SL, the transmission power and interference are already limited by existing RAN4 RF requirements.




Q3: should proposals equivalent to proposal 1/proposal2 be considered for LTE V2X mode-4 resource allocation?
	Companies
	Views

	Huawei, HiSilicon
	The proposal is a bit unclear. How does the proposal 1/2 equivalents correlates to LTE V2X mode 4 resource allocation? 

	Ericsson
	Our view is that Proposals 1 and 2 must apply to both Mode 3 and Mode 4, like OLPC in LTE.

	LG Electronics
	We think that the same principle in Q2 needs to be applied for LTE V2X Mode 4 when it is configured by NR Uu.

	Qualcomm
	We don’t support the proposal.

	OPPO
	We don’t support the proposal for the reasons as expressed in Proposal 1 and 2.




Summary after preparation work
After discussion on the reflection, the proposal is:
1. Have an email discussion to address Issue 5 for DL path loss only: whether open loop power control should be supported on the sidelink when NR Uu schedules LTE sidelink
2. No email discussion for other issues, but:
a. Issues 1, 2, 3, to be addressed in May if needed
b. Issue 4: comment is passed to the Editor

Issues listed by companies
The list of issues brought by companies is summarized here. The issues are summarized in Table 1, along with the proposals for each of them. Then, in following subsections, each issue is discussed in more detail.
Table 1. Summary of issues.
	Issue
	Description
	FL Proposal

	Issue 1
	When a DCI format 3_1 is sent: whether a DCI 3_01 can be sent at the same time as an NR Uu DCI
	No email discussion

	Issue 2
	SPS configuration index and activation fields: whether the description in format 3_1` should refer to 36.213 instead of 36.212
	No email discussion

	Issue 3
	SL index: whether SL index should always be present in DCI 3_1
	No email discussion

	Issue 4
	Units for timing of the grant: whether the formula indicating the timing of a grant should be in seconds or milliseconds
	No email discussion

	Issue 5
	Power control: whether open loop power control should be supported on the sidelink when NR Uu schedules LTE sidelink
	Email discussion



Issue 1: When a DCI format 3_1 is sent
This issue and the proposal are listed in [1]. The proposal is as follows:
Proposal 1: Since size alignment of format 3_0 to a Uu DCI size is agreed to be not specified, size alignment of format 3_1 to a Uu DCI (when 3_0 is not configured) has also been agreed to be not specified.
· This means a UE does not expect to receive in the same PDCCH monitoring occasion and the same scheduling cell PDCCH carrying a DL grant and PDCCH carrying DCI format 3_1. 
Essentially, this proposal would mirror the following proposal for DCI 3_0:
· A UE does not expect to receive in the same PDCCH monitoring occasion and the same scheduling cell PDCCH carrying a DL grant and PDCCH carrying a SL DG.
The issue of which Uu DCI to match DCI 3_0 is listed as a remaining issue in 7.2.4.2.1 (mode 1).
FL’s proposal: given that this proposal is linked to the size alignment of DCI format 3_0 and Uu DCI size, which is an item under discussion in 7.2.4.2.1, RAN1 should let the discussion on DCI size alignment conclude before deciding on taking this discussion

Issue 2: SL SPS configuration index
This issue is listed in [2]. DCI format 3_1 refers to DCI format 5A for the fields SL SPS configuration index and activation/release. In [2], it is stated that “ clause 5.3.3.1.9A of DCI format 5A in which the SPS configuration index and activation/release indication exist only when an LTE V2X SPS RNTI (i.e., SL-SPS-V-RNTI) is used to scramble to the DCI. Consequently, these fields will be absent in DCI format 3_1 as there is no such RNTI specified in NR.”
In the Feature Lead’s opinion, there is no ambiguity. DCI format 3_1 refers to DCI format 5A for the description of the fields. Thus, the fact that they are only present in 5A when the CRC is scrambled by SL-SPS-V-RNTI is irrelevant. Thus,  no correction is needed.
FL’s proposal: No action taken since this is not an essential correction

Issue 3: SL index
This issue is brought up in [3] and [4]. SL index is listed in DCI format 3_1:
-	SL index – 2 bits as defined in 5.3.3.1.9A of [11, TS 36.212]
TS 36.212 in turn specifies the following for  “SL index”:
-	SL index – 2 bits as defined in clause 14.2.1 of [3] (this field is present only for cases with TDD operation with uplink-downlink configuration 0-6).
This brings the question of whether SL index is always present or only for case with TDD configurations 0-6.
In the Feature Lead’s opinion, there is no ambiguity. At RAN1#97, the following was agreed:
· DCI-based activation/deactivation is supported 
· Support of LTE PC5 scheduling by NR Uu (mode 3-like ) is based on UE capability
· NR DCI provides the fields of DCI 5A in LTE-V that are related to SPS scheduling
Given that the DCI 5A does not always contain the SL index, the same applies for DCI 3_1. Furthermore, at RAN1#100b, the following was agreed:
·  For NR Uu scheduling LTE sidelink, the subframe of the first sidelink transmission is the first SL subframe of the corresponding resource pool that starts not earlier than [image: ], where TDCI is the start timing of the slot carrying DCI format 3_1, NTA and Tc are defined in TS 38.211, X is the value indicated by Timing offset field in DCI format 3_1, m is the value indicated by SL index in DCI format 3_1 if SL index is present, otherwise m=0.
The highlighted text seems to unambiguously indicate that SL index is not always present. 
FL’s proposal: 
· No action taken as specs follow the agreements and no essential correction proposed.

Issue 4: Units for timing of the grant
This issue is brought in [4]. In the formula: [image: ], ZTE argues that since Tc is defined in second, the formula should be expressed in seconds.
This is not an essential correction since there is no ambiguity. The formula above is expressed in ms, thus Tc has to be in ms.
FL’s suggestion: Not an essential correction. No need to discuss

Issue 5: Power control
This issue is brought in [5]. In the physical procedure AI, the following decision was taken:
· For the SL open-loop power control, a UE can be configured to use DL pathloss (between TX UE and gNB) only, SL pathloss (between TX UE and RX UE) only, or both DL pathloss and SL pathloss.
[5] argues that open-loop power control for SL is supported for cross-RAT scheduling and thus, the above agreement should be implemented as well.
Given that there is open loop power control for LTE V2X, having an email discussion to see if and how to support would be beneficial
FL’s suggestion: have an email discussion to decide if and how to support SL open-loop power control in case of NR Uu scheduling LTE sidelink

Conclusion
Remaining issues on cross-RAT scheduling were listed and discussed.

Decisions at previous meetings
RAN1#96
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

RAN1#96bis
Agreements:
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

RAN2#105bis
Agreements:
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.

RAN1#97
Agreements:
· DCI-based activation/deactivation is supported 
· Support of LTE PC5 scheduling by NR Uu (mode 3-like ) is based on UE capability
· NR DCI provides the fields of DCI 5A in LTE-V that are related to SPS scheduling
· [bookmark: _Hlk24638457]The size of DCI for activation/deactivation is one of the DCI size(s) that will be defined for NR Uu scheduling NR V2V
· FFS whether the DCI format is the same as one of the DCI formats that will be defined for NR Uu scheduling NR V2V
· Activation/deactivation applies to the first LTE subframe after Z+X ms after receiving the DCI
· Z is the same timing offset in current LTE V2X specs
· X>0. FFS value(s) of X, and if one or multiple values of X are possible

RAN1#98
Agreements:
· A new RNTI is introduced to scramble the NR DCI used for scheduling LTE PC5.

· X is dynamically indicated using a field in the DCI
· FFS whether the DCI field provides an index to a table or the value of X
· The minimum value of X is subject to UE capability
· UE reports a single value subject to UE capability 

RAN1#98b
Agreements:
· The NR DCI field to indicate X provides an index to a table of values
· The table of values is configurable, and has 8 values
· The size of the DCI field is fixed at 3 bits

RAN1#99
Agreements:
· Use a separate PDCCH monitoring configuration (as configured in Rel-15) for NR DCI scheduling LTE SL
· The per-CC and across-CC blind decoding budget and the maximum number of non-overlapped CCEs for channel estimation are not increased.
· The per-CC and across-CC maximum number of search spaces is not increased.
· The per-CC and across-CC maximum number of CORESETs is not increased
· When in the same slot, there is both PDCCH monitoring for Uu SL and PDCCH monitoring for SL for the same CC, the search space(s) for LTE SL is configured to be the same or a subset of those for Uu for the same CC or vice versa
Agreements:
· The minimum value of X signalled in the UE capability is one of the values (excluding spare values) that can be signalled in DCI 3_1
Agreements:
The supported values of X signaled in the DCI are:
· 0.75ms, 1ms, [1.25ms], [1.5ms], 2ms, 4ms, 5ms, 8ms, 10ms, 20 ms
· Additional value(s) can be discussed during the Feb. meeting
· Spare values are reserved for future deployments
RAN1#100
Agreements
· [bookmark: _Hlk37684998]For NR Uu scheduling LTE sidelink, the subframe of the first sidelink transmission is the first SL subframe of the corresponding resource pool that starts not earlier than [image: ], where TDCI is the start timing of the slot carrying DCI format 3_1, NTA and Tc are defined in TS 38.211, X is the value indicated by Timing offset field in DCI format 3_1, m is the value indicated by SL index in DCI format 3_1 if SL index is present, otherwise m=0.

Agreements
· If UE is configured to monitor DCI 3_0, the sizes of DCI 3_1 and DCI 3_0 are aligned by zero padding. 
· If UE is not configured to monitor DCI 3_0, the mechanism for size alignment between DCI 3_0 and Uu DCI is reused for size alignment between DCI 3_1 and Uu DCI

Agreements:
· The set of possible values for X is: 0ms, 0.25ms, 0.5ms, 0.625ms, 0.75ms, 1ms, 1.25ms, 1.5ms,1.75ms, 2ms, 2.5ms, 3ms, 4ms, 5ms, 6ms, 8ms, 10ms, 20 ms
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