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Introduction
The work item for NR V2X was approved in RAN#83, and revised in RAN#84 [1], and the objectives were identified in relation to physical layer structures:
	1. NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.
· Support of sidelink signals, channels, bandwidth part, and resource pools [RAN1, RAN2]



In the previous meeting in RAN1#98bis, the following agreements, conclusions and working assumptions were made [2]:
Agreements:
· A slot is the time-domain granularity for resource pool configuration.
· To down-select:
· Alt 1. Slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity
· Alt 2. Slots for a resource pool is (pre-)configured, where the slots are applied with periodicity.
· FFS: signaling details
· FFS: how to apply the above bitmap signaling, e.g., to all slots or only to a set of slots
· FFS: symbols for sidelink in the slot, how to indicate for the case when not all symbols are for SL
· Support (pre-)configuration of a resource pool consisting of contiguous PRBs only
· Support (pre-)configuration of a resource pool consisting of contiguous PRBs only
· Support {10, 15, 20, 25, 50, 75, 100} PRBs for possible sub-channel size.
· FFS other values (e.g., 4, 5, 6, etc.)
· One value of the above set is (pre)configured for the sub-channel size for the resource pool.
· Size of PSCCH: X
· X ≤ N, where N is the number of PRBs of the subchannel
· X is (pre)-configurable with values FFS, X
· Note: Huawei considers the above agreements are a mistake
· Each resource pool is only configured with one 1st stage SCI PSCCH format
· PSCCH for 1st stage SCI with 2 and 3 symbols is supported in Rel-16. 
· FFS: other length(s) of symbols (e.g., all symbols)
· The number of symbols above excludes AGC symbols if any
· The number of PSCCH symbols is explicitly (pre-)configured per Tx/Rx resource pool
· The 2nd stage SCI is carried within the resource of the corresponding PSSCH.
· Scrambling operation for the 2nd stage SCI is applied separately with PSSCH
· Support 1st stage SCI in PSCCH in one subchannel only. 
· Within one subchannel, there is at most one 1st stage SCI, except for spatial re-use
· For RE mapping of the 2nd stage SCI, frequency-first mapping within the PSSCH is used. To down-select:
· Alt 1. The REs for the 2nd SCI are not interlaced with (localized in) PSSCH data RE.
· Alt 1-1. only RBs in the subchannel having the corresponding 1st stage SCI can be possibly used for mapping the 2nd stage SCI
· Alt 1-2. only RBs in the all sub-channels for the scheduled PSSCH can be possibly used for mapping the 2nd stage SCI.
· Alt 2. The REs for the 2nd stage SCI can be interlaced with (distributed in) PSSCH data RE.
· Whether to allow mapping with the same symbol of PSSCH DMRS
· For modulation order of the 2nd stage SCI, to down-select:
· Alt 1. Fixed as QPSK
· Alt 2. Same as PSSCH
· The same PSSCH DM-RS port(s) is used for transmitting the 2nd stage SCI.
· When PSSCH is 2-layer, FFS how to map the 2nd stage SCI modulation symbols to the two layers, to down-select:
· Alt 1: when PSSCH is 2-layer, the same modulation symbol of the 2nd stage SCI is mapped to the two layers
· Alt 2: when PSSCH is 2-layer, different modulation symbols of the 2nd stage SCI are mapped to the two layers
· A combination thereof
In this contribution, we propose different solutions for the SL resource pool design, with particular focus on the control channel design.

Resource Pools Defined in SL BWP
This section delves into the configuration of resource pools within the SL BWP, along with the possible designs, definitions and configuration options of resource pools and slot formats.
Configuration of Resource Pools in SL BWPs
Resource pools can be configured within a BWP by the gNB, and the configuration information can be provided to the UEs when operating in Mode 1, in either of the following methods:
· RRC configuration of the BWP with the resource pools defined within them, provided by the gNB to the UEs, or
· RRC configuration of the BWP, provided by the gNB to the UEs, after which the gNB, based on prevalent traffic and QoS conditions, provides the UEs with the configuration of the resource pools within the BWP via RRC signaling or DCI messages.
Cell-specific BWP pre-configurations or pre-configured BWPs with resource pools defined within them, to be used when operating in Mode 2, can either be hardcoded into the UE or provided by a gNB when the UE was operating in Mode 1 at a previous point in time.
Observation 1: The configuration of resource pools within a BWP can be provided via RRC configurations by the gNB.
The resource pool configurations would essentially provide UEs with the time and frequency locations of the resources within the resource pool. Regarding the definition of the resource pool across time, in LTE, an explicit bitmap was used with different sizes corresponding to whether FDD or TDD was used. In the case of TDD, the bitmap sizes were mapped to different DL/UL configurations.
A similar approach can be used for NR V2X as well, with the resource pools configured across time using a bitmap. Given the large number of DL/UL configurations present in NR, it would be feasible to indicate the size of the bitmap by using an index, mapping to a table of sizes for the bitmaps to be used.
Proposal 1: We propose to (pre-)configure the slots for a resource pool by using a bitmap, with an index included in the (pre-)configuration, pointing to different sizes of bitmaps.

Configuration of Multiple Resource Pools
With regard to the definition and configuration of resource pools within the SL BWP, it was decided in RAN1#96bis [3] that the PSFCH can be (pre-)configured for a resource pool, with the possibility of the resource pool not having a PSFCH as well. In the study phase [4], it was agreed that HARQ feedback will be supported only for unicast and groupcast communications, but not for broadcast communications. In extending this agreement with the previous statement, only unicast and groupcast communications would need to use the resource pool configured with the PSFCH to send HARQ feedback, whereas broadcast communications would use the resource pool without PSFCH. However, since it was also agreed in [8] that HARQ feedback can be disabled for unicast and groupcast communications, unicast and groupcast communications can also allocate resources in a resource pool without PSFCH, along with broadcast communications.
The agreement made in RAN1#98 [5] states that a resource pool can be used for all the cast types – unicast, groupcast and broadcast communications. This would enable the resource pool with PSFCH configured to be used for all unicast and groupcast communications that have feedback enabled.
It is hence reasonable to propose that a UE will be provided with at least two configurations of resource pools – one with PSFCH configured and another resource pool without PSFCH configured. The resource pool with PSFCH would be predominantly used for unicast and groupcast communications, and the other resource pool without PSFCH for broadcast communications. However, broadcast communications using the resource pool with PSFCH configured would result in low resource usage efficiency, since resources configured for PSFCH would remain unused and wasted in case of broadcast communications. This would result in a sub-optimal solution and should be used only if the other resource pool does not have adequate resources left.
If a resource pool with PSFCH configured, which can be used by broadcast communications, is defined over 10240 time slots (as is the maximum size of a resource pool in LTE V2X), with a slot containing 14 symbols each (maintaining an SCS of 15kHz), with 3 symbols of each slot defined for PSFCH, the percentages of unused resources can be calculated, as seen in Table 1. Different percentages of resources being used for broadcast communication are considered, along with different configurable periodicities N of the PSFCH, as agreed in [3].

	Percentage of Resources used for Broadcast Communications in a Common Resource Pool 
	33%
	50%
	100%

	Percentage of Unused Resources with Periodicity of PSFCH, N = 1
	7.14%
	10.71%
	21.43%

	Percentage of Unused Resources with Periodicity of PSFCH, N = 2
	3.57%
	5.36%
	10.71%



Table 1: Percentage of unused resources in a resource pool with PSFCH configured for broadcast.

Based on the analysis above, the number of resources left unused reduces with the increase in the periodicity of the PSFCH. Furthermore, it decreases with the number of resources used for broadcast communications. The selection of a lesser number of PSFCH symbols would also reduce the number of unused symbols. However, there would be a significant waste of resources in the case where a resource pool with PSFCH configured is used for broadcast communications, and hence should be used only when the resource pool without PSFCH configured has exhausted its unused resources.
It is also possible that if the PSFCH periodicity in a resource pool is configured to N ≥ 2, broadcast communications are scheduled only in the resources without PSFCH, thereby reducing the unused symbols, as depicted in Fig. 1.
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Resources used for broadcast, as well as unicast and groupcast with feedback disabled



Figure 1: Separation of BWP into Resource Pools based on Presence/Absence of PSFCH.
Proposal 2: We propose that a UE is provided with at least two types of resource pool configurations – one with PSFCH configured and one without PSFCH.
· The resource pool without PSFCH configured will be used by broadcast communications, as well as unicast and groupcast communications with feedback disabled.
· The resource pool with PSFCH configured will be used by unicast and groupcast communications with feedback enabled.
Proposal 3: If the resource pool with PSFCH is to be used for broadcast communications, we propose that these transmissions are scheduled in time slots without PSFCH defined, e.g. where N ≥ 2.
With regards to the separation of resource pools based on the operational modes – Mode 1 and Mode 2, there are a few drawbacks of configuring separate resource pools for each of the modes. In LTE Rel. 14, separate resource pools were defined for Mode 3 and Mode 4. However, in Rel. 15, it was identified by RAN2 that in practical deployments, this was not a feasible solution since the pools for Mode 3 and Mode 4 inevitably overlapped with each other over a few resources due to the following issues:
· In a partial coverage scenario, the resource pool pre-configured for Mode 4 UEs could overlap with the eNB configured resource pool for Mode 3 UEs.
· In the scenario where inter-PLMN resource overlapping occurred, 2 different PLMNs are configured with overlapping resources in resource pools for Mode 3 and Mode 4 UEs.
· In the scenario where one of the pools are lacking resources, a UE operating in one mode could not use the resources available in the resource pool assigned to the other mode. This resulted in underutilization of resources across the resource pools.
Based on this analysis, it was agreed in LTE Rel. 15 to use a shared resource pool for both the operational modes [6], with the provision for Mode 3 UEs to send sensing reports to the eNB in order to avoid allocating already occupied resources. Since this is the final meeting of NR Rel. 16 for RAN1, we do not see the motivation to configure separate resource pools for Mode 1 and Mode 2 UEs, especially since it was already identified that separate resource pools could have a detrimental effect on the resource utilization of the resource pools.
Proposal 4: We propose to configure a common resource pool for both Mode 1 and Mode 2 UEs.

Slot Formats for SL BWP
NR V2X based on NR sidelink may be deployed in dedicated carriers, e.g. in ITS spectrum, or in shared carriers, i.e. V2X shared with cellular services [4]. For the case of dedicated carriers, all symbols in a slot are available for SL, whereas for the case of shared carriers, only a subset of symbols in a slot may be available for SL and has to be shared with slot symbols dedicated for Uu. Both dedicated and shared carrier deployments, therefore, require signaling of respective slot formats indicating which symbols in a slot are available for NR sidelink.
Observation 2: Deployment of NR sidelink in both dedicated and shared carriers requires signaling of slot formats indicating which symbols in a slot are available for NR sidelink.
When a UE is using a shared carrier for sidelink communication, interference to other cellular communications, e.g. ongoing downlink transmissions from other gNBs, should be avoided. Interference to downlink transmissions could be prevented by using only uplink slots/symbols (U) for sidelink communications in a shared carrier. However, this may limit the resources available depending on the configured number of uplink symbols in a slot. Therefore, usage of flexible symbols/slots (F) should also be facilitated for shared carriers in order to increase the available resources for sidelink. 
Proposal 5: In a shared carrier, NR sidelink communications can use resources from both uplink (U) slots/symbols and flexible slots/symbols (F).
In the previous RAN1#98bis meeting [2], it has been agreed that a slot is the time-domain granularity for resource pool configuration. In a shared carrier, when all the symbols in a slot are not to be used for sidelink, it is FFS as to which symbols are to be utilized for sidelink, and how this is to be indicated. In NR, cell-specific slot formats can be combined or overwritten with device-specific slot formats. This feature is also beneficial for NR sidelink use cases. For instance, in a shared carrier (Uu), a cell-specific slot configuration can be overwritten by a group-specific configuration for sidelink UEs in a groupcast scenario or by two UEs in a unicast scenario. This way, flexible configurations for sidelink broadcast, groupcast and unicast can be achieved. When adopting the NR flexible slot format for NR sidelink, a dedicated classifier ‘sidelink’ (S) should therefore be introduced for OFDM symbols by overwriting the existing classifiers for ‘uplink’ (U) and ‘flexible’ (F), indicating which symbols in a slot are available for NR sidelink.
[image: ]
Figure 2: Examples of possible flexible slot formats for NR sidelink in dedicated and shared carriers.
Fig. 2 depicts possible slot formats for NR sidelink in dedicated and shared carrier deployments where all symbols and only a part of the symbols in a time slot are available for SL, respectively. Example 4a) shows a slot format suitable for dedicated SL carriers where all symbols in a slot are classified as ‘sidelink’ (’S’). This slot format could also be used for shared carriers when multiplexing sidelink resources is performed on a slot level and not on symbol level. In comparison with example a), example b) has ‘flexible’/’F’ symbols at the start and end of the slot, which could be used, e.g., as guard symbols when switching between transmission and reception on shared and dedicated carriers. Example c) shows a slot format with D, U, and F slots without S slots, which can be a cell-specific slot format in a shared carrier. Examples d) and e) show a group/device-specific slot format based on the cell-specific configuration in example c), where all or parts of the flexible slots are overwritten as sidelink S. Examples f) and g) show further examples based on example c), where either a part or all of the available U/F slots are overwritten for sidelink S.
Proposal 6: Overwrite slot formats for NR sidelink in dedicated and shared carriers with a specific indication of which symbols in a slot are dedicated for sidelink.

Multiplexing between PSCCH/PSSCH and PSFCH
According to the agreement made in the study phase [4], the time gap between the PSSCH and its corresponding HARQ feedback on the PSFCH is pre-configured. Based on this understanding, the transmitting UEs would be aware of the time slot in which the feedback for a given transmission is to be received. The agreement in RAN1#98 [5], where the periodicity of the PSFCH is configurable for a given resource pool would essentially mean, that the time gap would be based on the periodicity of the PSFCH defined in a resource pool.
Observation 3: Based on the agreement made regarding the time gap and the definition of the PSFCH, the time gap would be based on the periodicity of the PSFCH defined in a resource pool.
In a TDM-based design for the multiplexing of the PSCCH/PSSCH with the PSFCH, it is assumed that one symbol or a few of the symbols at the end of the time slot would be defined for the PSFCH. The advantage of such a design is, that a UE could possibly define a time gap of 1 slot (where the PSCCH/PSSCH is transmitted in slot n and the feedback is transmitted in slot n+1) for a resource pool with the PSFCH periodicity N set to 1 (every time slot). This would enable the UE to transmit packets with very low latency and high reliability.
[image: ]The TDM design reduces the effect of half-duplex, where a UE can easily receive control and data in slot n+1, and then transmit the feedback for an earlier transmission on the PSFCH. These advantages are shown in Fig. 3, where a unicast link is assumed between UE1 and UE2, with a time gap of 1 slot, and a PSFCH periodicity of N=1.








Figure 3: Multiplexing of PSCCH/PSSCH with PSFCH in a TDM manner
Proposal 7: We propose to confirm the working assumption to support the multiplexing of PSCCH/PSSCH with the PSFCH in a TDM manner.

PSCCH Design
This section explores the possible designs of incorporating a dual control channel in order to pave the way for the incorporation of the first and second stage SCI as well as an efficient pre-emption mechanism.
2-stage SCI Design
Based on the outcome of the previous meetings, it was agreed to support a 2-stage SCI design in [5], with a few of the details decided in [7]. The following sections explore further possible details of such a design.
Features of 2-Stage SCI Design
First Stage SCI Decodable by all UEs
It is important to note, that the first stage SCI is decodable by all UEs. This is mandatory in order to decode and understand which resources are pointed to in the future time slots. This would essentially mean that all UEs would receive the first stage of the SCI – immaterial of whether the transmission is related to unicast, groupcast or broadcast communications. This feature is vital, because its aids the UEs that decode the SCI in its sensing procedure (in Mode 2).
The first stage SCI contains information regarding a transmission that enables the receiving UEs to easily identify from the first stage itself as to whether it has to listen to the second stage of the SCI. If a given transmission is not meant for a particular receiving UE, the UE does not have to bother decoding the second stage. This is true when the transmission relates to a unicast or groupcast communication that the receiving UE is not a part of.
All First Stage SCIs of Same Size
It is preferable for the first stage of the SCI to be of common size, across communication/cast types. With the first stage SCI containing only the vital information regarding a transmission and hence maintaining a smaller and fixed size, it reduces the blind decoding complexity of the UEs. Having the first stage of a fixed size and the second stage of a flexible size would enable the incorporation of new parameters for the second stage of the SCI in order to support any future service types, apart from the existing unicast and groupcast communications.
Hence, only the new second stage SCIs need to be defined for forward compatibility in future releases. This will not compromise on the fixed size of the first stage in order to factor in new features, enabling easier blind decoding capabilities for the UEs.
Facilitates Pre-emption
With the possibility of pre-emptive resource reservation for high priority transmissions by a UE, other UEs should be capable of decoding the reservation information in advance in order to ensure that the resource requested by the high priority transmission is not being used. Other UEs having scheduled low priority transmissions will in turn vacate the resource requested. The pre-emption of resources is essentially defined as the first stage of the SCI, which require control messages that may not have data linked to it, but instead point to other control messages, which can be defined as the second stage of the SCI.
Having the 2-stage SCI design increases the reliability of high priority transmissions by reducing the probability of collisions these transmissions would have with already-utilized resources. The 2-stage SCI design increases the robustness of the system as it allows pre-emption and reduces resource collisions for high priority transmissions, all while ensuring high resource usage efficiency.

Proposal 8: We propose to support 2-stage SCI, with the following features:
· First stage SCI is decodable by all UEs, across all communication types,
· Fixed size for the first stage SCI in order to reduce blind decoding complexity, decodable by all UEs,
· Variable size for the second stage SCI in order to cater to different service/communication/cast types,
· Pre-emption with the first stage SCI pointing to the second stage SCI, reserving a future resource for high priority transmissions.

Payload of First and Second Stage SCI
Based on the features described above, the content of the first and second stage SCI is discussed below.
First Stage SCI
The first stage is expected to carry the resource information required for the sensing procedure. This would include the time/frequency resource locations of the initial and subsequent transmissions for the UEs carrying out sensing to decide whether the specified resources are available or not.
The SCI is also expected to contain the priority attached to the transmission, so that UEs decoding multiple first stage SCIs can decide which transmission would require higher priority. It is also useful for pre-emption, where the UE can decide whether an ongoing transmission needs to be pre-empted by the transmission corresponding to the received SCI.
The most obvious content to be carried on the first stage SCI is the time/frequency location pointing to the second stage SCI. It will not be CRC scrambled since it needs to be decodable by all the UEs, but will contain a destination ID, so that UEs decoding this SCI can determine whether it is required to decode the second stage SCI or not. It will also contain the format of the second stage SCI, for ease of decoding by receiver UEs.
Second Stage SCI
The second stage SCI is expected to contain HARQ based information, including the RV index, the HARQ process ID and the NDI. This is due to the fact that not all transmissions require HARQ based information, and since only information common to all UEs is included in the first stage SCI, HARQ based information is included in the second stage SCI. Since broadcast communications do not provide HARQ feedback, and because HARQ feedback can be disabled for unicast and groupcast transmissions, it makes the HARQ based information relevant only to a subset of all transmissions, and is hence not common for all UEs. 
Furthermore, the second stage SCI will also contain the location information of the transmitter UE, as agreed in the previous meeting [2], for receiver UEs to determine the distance from the transmitter UE. Based on this distance, the receiver UE will decide if it is within the minimum required communication range with the transmitter UE and whether it needs to send HARQ feedback or not. This is discussed in further detail in our accompanying contribution [8].
[bookmark: _GoBack]Proposal 9: We propose that the first stage SCI will carry information about the time/frequency locations for Nmax number of resources, destination ID as well as the format of the second stage SCI.
Proposal 10: We propose that the second stage SCI will carry HARQ-based information, including the RV index, HARQ process ID and NDI.

2-stage SCI Dual Control Channel Design
The decision to have the control channel TDMed with the data channel was based on the understanding that UEs would be able to decode the PSCCH first and determine as to whether the data following it was meant for the said UE or not. This would result in an increase in the operational efficiency of the UE.
It was agreed in the previous meeting that the first stage SCI will be configured within the PSCCH, spanning at least 2 or 3 symbols in time. It was also agreed that the second stage SCI will be carried within the resources of the corresponding PSSCH. Based on these agreements, this section looks into the resource mapping of the second stage SCI and addresses the alternatives agreed upon in the previous meeting.
Regarding the resource mapping of the second stage SCI within the PSSCH, both the sub-alternatives listed under Alt. 1 are essentially TDMed with the first stage SCI. This can be seen in Figure 4a and 4b.
Alt. 1-1 places the restriction that the second stage SCI will be carried in the same sub channel and spanning the similar number of RBs as that of the first stage SCI. This would enable RX UEs to decode the second stage SCI immediately after the first stage SCI, as seen in Figure 4a. In this case, the PSSCH transmitted in the same symbols as that of the SCIs would have to be buffered and decoded only after the reception of the second stage SCI. The drawback identified by a few companies with this solution was that it did not provide enough frequency diversity as it spans only a single sub channel.
Alt 1-2 was to address this particular concern, where the second stage SCI would span all the RBs across all the sub channels configured for the PSSCH, as seen in Figure 4b. The drawback with this solution is that the payload of the second stage SCI might not really require to span all these sub channels and RBs, resulting in unutilized resources. Another issue with this design is that if the first stage SCI spans only a single sub channel and the second stage SCI spans multiple sub channels, there would be PSSCH resources spanning the PSCCH symbols in the sub channels not being used for PSCCH that would have to be buffered. This would require the RX UE to decode the first 2 or 3 symbols containing the first stage SCI, buffer the data contained in the PSSCH in these symbols, followed by the second stage SCI, followed by the remaining data.
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Figure 4b): Alt 1-2
Figure 4a): Alt 1-1


Figure 4: Frequency First Mapping of Second Stage SCI within PSSCH – Alt 1-1 and Alt 1-2

A solution to address these issues could be to define the starting RB of the second stage SCI to be the one following the PSCCH. This would result in the second stage SCI to be TDMed with the PSCCH in the case of a single sub channel design, or FDMed with the PSCCH in a multi-sub channel design, as seen in Figure 5a and 5b respectively. This would enhance Alt 1-1 by handling the case of the under-utilization of resources, as well as provide flexibility for the second stage SCI, since the size of the second stage SCI can vary for different scenarios, e.g. different cast type etc.
Given that the second stage SCI, although is essentially a control information element, is carried within the PSSCH, it should be robust enough for RX UEs to be able to decode successfully in order to correctly decode the corresponding data. With this in mind, the modulation order of the second stage SCI should be fixed as QPSK.
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Figure 5: Mapping of Second Stage SCI within PSSCH with First RB following PSCCH
Proposal 11: For the mapping of the second stage SCI on the PSSCH, we propose to support a variant of Alt 1-1 where the first RB following the PSCCH is used.
Proposal 12: We propose to select QPSK (Alt 2) as the modulation order for the second stage SCI.

[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Conclusion
Based on our analysis carried out in this contribution, we have the following observations:
Observation 1: The configuration of resource pools within a BWP can be provided via RRC configurations by the gNB.
Observation 2: Deployment of NR sidelink in both dedicated and shared carriers requires signaling of slot formats indicating which symbols in a slot are available for NR sidelink.
Observation 3: Based on the agreement made regarding the time gap and the definition of the PSFCH, the time gap would be based on the periodicity of the PSFCH defined in a resource pool.
Based on these observations, we propose the following:
Proposal 1: We propose to (pre-)configure the slots for a resource pool by using a bitmap, with an index included in the (pre-)configuration, pointing to different sizes of bitmaps.
Proposal 2: We propose that a UE is provided with at least two types of resource pool configurations – one with PSFCH configured and one without PSFCH.
· The resource pool without PSFCH configured will be used by broadcast communications, as well as unicast and groupcast communications with feedback disabled.
· The resource pool with PSFCH configured will be used by unicast and groupcast communications with feedback enabled.
Proposal 3: If the resource pool with PSFCH is to be used for broadcast communications, we propose that these transmissions are scheduled in time slots without PSFCH defined, e.g. where N ≥ 2.
Proposal 4: We propose to configure a common resource pool for both Mode 1 and Mode 2 UEs.
Proposal 5: In a shared carrier, NR sidelink communications can use resources from both uplink (U) slots/symbols and flexible slots/symbols (F).
Proposal 6: Overwrite slot formats for NR sidelink in dedicated and shared carriers with a specific indication of which symbols in a slot are dedicated for sidelink.
Proposal 7: We propose to confirm the working assumption to support the multiplexing of PSCCH/PSSCH with the PSFCH in a TDM manner.
Proposal 8: We propose to support 2-stage SCI, with the following features:
· First stage SCI is decodable by all UEs, across all communication types,
· Fixed size for the first stage SCI in order to reduce blind decoding complexity, decodable by all UEs,
· Variable size for the second stage SCI in order to cater to different service/communication/cast types,
· Pre-emption with the first stage SCI pointing to the second stage SCI, reserving a future resource for high priority transmissions.
Proposal 9: We propose that the first stage SCI will carry information about the time/frequency locations for Nmax number of resources, destination ID as well as the format of the second stage SCI.
Proposal 10: We propose that the second stage SCI will carry HARQ based information, including the RV index, HARQ process ID and NDI.
Proposal 11: For the mapping of the second stage SCI on the PSSCH, we propose to support a variant of Alt 1-1 where the first RB following the PSCCH is used.
Proposal 12: We propose to select QPSK (Alt 2) as the modulation order for the second stage SCI.
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