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At RAN1#98bis, significant progress was achieved on the sidelink design. Decisions reached at RAN1#98bis are as follows:
· 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
 
· For the number of bits of L1 IDs,
· Layer-1 destination ID: 16 bits
· Layer-1 source ID: 8 bits

· 256QAM is supported for SL.
· Support of 256QAM by a UE is FFS between mandatory vs. based on UE capability from the Rx perspective 
· Support of 256QAM is based on UE capability from the Tx perspective
· 64QAM is mandatory

· Three MCS tables supported in Rel-15 NR Uu CP-OFDM are also used for SL. 
· Support of the the low-spectral efficiency 64QAM MCS table is an optional UE feature in SL as in the Uu link
· For each resource pool, at least one MCS table is (pre)-configured
· FFS whether or not to introduce a case where the MCS table can be overwritten by PC5 RRC or indicated in SCI
· Each resource pool is only configured with one 1st stage SCI PSCCH format

· Rel-15 NR PDCCH DMRS pattern is reused for PSCCH DMRS pattern.	
· For frequency-domain pattern for PSCCH DMRS, reuse Rel-15 NR PDCCH DMRS, i.e., comb-4 fixed RE mapping for PSCCH DMRS.
· (Working assumption) For time-domain pattern for PSCCH DMRS, every symbol of PSCCH has PSCCH DMRS REs.
· FFS: how to initialize DMRS sequence generator

· 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

· Resource mapping of SL CSI-RS is performed by using one SL CSI-RS pattern in an RB, where the possible patterns in an RB are a subset of NR Uu CSI-RS time-frequency/CDM resource mapping patterns in an RB
· The subset is to be pre-defined by spec 
· FFS how the one pattern is determined (but not part of SCI)
· FFS which subset

· SL CSI-RS is transmitted by a UE only if: 
· when the corresponding PSSCH is transmitted (as agreed before) by the UE, and,
· when SL CQI/RI reporting is enabled by higher layer signaling, and 
· when enabled, if the corresponding SCI by the UE triggers the SL CQI/RI reporting 

· 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

· 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
In addition, the following agreements were reached during the email discussion phase:
· For the agreed sequence-based PSFCH format with one symbol (not including AGC training period),
· 1 PRB is used. 
· Only 1 bit can be carried for the case of N=1, where N denotes the period of slot having PSFCH resource in a resource pool,
·  FFS: for the case of N=2, 4

For FR2, 
· Sidelink PT-RS RE patterns are the same as Rel-15 NR Uu 
· Support multiple densities in time and frequency domains, as Uu
· The equivalent of PTRS-UplinkConfig giving the bandwidth and MCS thresholds for setting the densities is (pre-)configured per resource pool
· RE offset is determined based on a (pre-)configured resourceElementOffset value
· RB offset is down-selected in RAN1#99.
· Alt 1. Fixed as 0.
· Alt 2. Determined based on L1 destination ID.
· Alt 3. Determined based on L1 source ID.
· Alt 4. Determined based on CRC of PSCCH.
· Association with one or two of the DMRS port(s) is used, down select in RAN1#99 among:
·  Alt 1. The number of PT-RS antenna ports is the same as the number of DMRS antenna ports. 
· Alt 2. The number of PT-RS antenna ports and the association between DM-RS port and PT-RS port are (pre)configured.
· Alt 3. One PT-RS port is supported and the PT-RS port is associated with the lowest DMRS port index.
· Sidelink PT-RS are not mapped to 1st stage SCI REs and SL CSI-RS REs.
· Sidelink PTRS symbols are not mapped to PSSCH symbols carrying PSSCH DMRS.
· The Rx UE does not perform blind de-rate matching of 2nd stage SCI Res
· FFS Details

· For the starting symbol of PSCCH in a slot, 2nd SL symbol in the slot is used.
· FFS: which signal/channel(s) is mapped in the 1st SL symbol in the slot. It is not precluded to map certain portion of PSCCH to the 1st SL symbol in a slot.
· FFS: whether/how to support that PSSCH DMRS and PSCCH are mapped in the same OFDM symbol 
· If RAN1 decides to support mapping PSSCH DMRS and PSCCH in the same OFDM symbol, then this mapping within a single sub-channel is only supported for sub-channel sizes >= 20 PRBs.
· Note: This might not have specification impact, pending the outcome of other discussions in RAN1#99.
· Note: This does not imply that PSSCH DMRS and PSCCH are mapped in the same OFDM symbol within the same sub-channel for other cases and within the different sub-channels.
In this discussion, we further discuss the details of physical layer structure for the sidelink. We focus on the PSCCH design now that two-stage has been agreed, and on the DMRS design
Resource pool design
The basic time-frequency structure of a resource pool was agreed. 

For the frequency aspect of resource pools, it is noted that different UEs may have different resource pools. Consequently, it is necessary to define a common reference point. This common reference point could be the same as for the Uu link (“point A”) . However, given that for many use cases, the sidelink may be on a different carrier than the Uu, or that the sidelink operation may be standalone, it is better to use a different common reference point than for Uu. This common reference point can be used for the frequency resource allocation in the DCI/SCI fields, the frequency allocation sent by RRC signaling, etc.
Proposal 1: a common reference point is defined for the sidelink
In the frequency domains, subchannel sizes were agreed for the PSSCH. For the PSCCH, the “subchannel” size is X, X  N, where N is the number of PRBs of the subchannel. 
Having a PSCCH “subchannel” size smaller than for the PSSCH does not bring much benefit. A possible exception would be if RAN1 decided to support standalone PSSCH. In such a case, several PSCCHs could be multiplexed in the same subchannel. However, our preference is not to support standalone PSCCH in this release. Thus, we propose to have X=N.
Proposal 2: The size of the PSCCH is N, where N is the number of PRBs in a subchannel

DMRS design
In this section, we discuss which DMRS pattern(s) should be supported, both in frequency and time.
Frequency pattern
At RAN1#97, the following working assumption was taken:
· Rel-15 PDSCH DMRS Configuration type 1 and/or type 2 are reused for frequency-domain pattern of PSSCH DMRS.
· FFS whether to support either one or both types
· FFS details on multiplexing of different ports for PSSCH DMRS

The two DMRS types are shown in Figure 2.
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Figure 3. DMRS types
For Uu, both DMRS types are supported. Based on the RAN decision for reusing LTE or NR design, it is unclear why one type should be excluded. Type-1 DMRS is useful because it is dense in frequency, thus enables robust channel estimation. Type-2 DMRS is less dense in frequency, thus reduces RS overhead. Given that for vehicular communications, in some scenarios (e.g., highway), there is limited frequency selectivity, the use of type-2 DMRS is beneficial. Thus, we propose to confirm the working assumption without exclusion on which type is supported.
Proposal 3: Confirm the WA of RAN1#97:
· Rel-15 PDSCH DMRS Configuration type 1 and/or type 2 are reused for frequency-domain pattern of PSSCH DMRS.
In order to support the different DMRS types, some signaling is needed. This signaling could be either RAN1 or RAN2. Given that the need to switch from one type to another is not frequent, higher layer signaling is needed. In addition, the parameters to determine the frequency location are needed. For time domain, an RRC parameter, TimePatternPsschDmrs, was listed. A similar parameter, FrequencyPatternPsschDmrs, is needed.
Proposal 4: send an LS to RAN2 to inform them of the need to have an RRC parameter to configure the DMRS in frequency domain (analogous to TimePatternPsschDmrs) and the DMRS type used
PSCCH design
PSCCH structure
A conceptual illustration of the two-stage SCI/PSCCH is shown in Figure 1. Note that since the PSSCH/PSCCH multiplexing options and the PSCCH structures are still under discussion, the figure is for illustrating purposes only.
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Figure 1. Illustration of a two-stage SCI/PSCCH from the perspective of the target UE
Following the agreement to support two-stage SCI at RAN1#98, the following agreement at RAN1#97 automatically applies:
· If two-stage SCI is supported, the following details are used.
· Information related to channel sensing is carried on 1st-stage.
· 2nd-stage is decoded by using PSSCH DMRS.
· Polar coding used for PDCCH is applied to 2nd-stage
· Payload size for 1st-stage in two-stage SCI case is the same for unicast, groupcast, and broadcast in a resource pool.
· After decoding the 1st-stage, the receiver does not need to perform blind decoding of 2nd-stage. 
· FFS other details
The main implication of this two-stage design is that a sensing UE only needs to decode the first stage SCI, as shown in Figure 2. The first step only needs to contain the resource allocation information needed for sensing UEs. All the information non relevant for sensing (e.g., HARQ information, etc.) needs not to be in the first stage. On the other hand, some information though not needed for sensing but needed for proper decoding of second stage SCI may be included in the first stage SCI.
[image: ]
Figure 2. Operation of a sensing UE with two-stage SCI

First stage SCI design
It is now easy to design the first stage SCI based on the agreements of RAN1#97 and RAN1#98. A high-level description of the information can be provided.
A sensing UE only must decode the first stage SCI. Given that the sensing UE has to potentially decode many potential SCIs in order to obtain an accurate picture of the occupied resources, first-stage SCI decoding should be as simple as possible. In particular, the sensing UE should not have to perform any hypothesis testing. For this reason, the first stage SCI should be sent with a known, fixed coding rate and modulation. 
Proposal 5: the first stage of the SCI is sent with a known modulation and coding rate. No blind decoding is performed
Since the first stage is sent with a known MCS, the chosen MCS is likely to be sent with a conservative coding rate. For this reason, the information in the first stage should be limited. In addition, having a simple first stage may reduce the power consumed for sensing. Any information that is not essential should be sent in the second stage. For this reason, inclusion of fields such as: HARQ information, destination/target ID are not transmitted in the first stage SCI.
At RAN1#98, during the online discussion, an option where broadcast communication would only use a single stage SCI, and multicast/groupcast use a two-stage was ruled as infeasible and eliminated. Given the decision to support 2-stage SCI without limitation to unicast/groupcast/broadcast, broadcast communication will therefore also use a two-stage SCI. 
Proposal 6: unicast, broadcast and groupcast SCIs are all two stage SCIs.
Information related to channel sensing is carrier in the first stage. In order to perform sensing, the following is needed:
· Resource allocation: this could be e.g., the frequency resource information or a transmission pattern for the PSSCH. 
· Reservation indication: RAN1 agreed to support resource reservation. Depending on how the information is encoded, a reservation encoding field may be needed.
· Priority information: if pre-emption is supported at the PHY level, UEs sensing the carrier need to be aware of priority levels of other transmissions
The first stage SCI points to the resources used for the second stage and can indicate (either implicitly or explicitly) the size for the second stage so that the UE performing the second-stage detection does not need to perform hypothesis testing. Blind decoding can therefore be eliminated, even in the case where broadcast and unicast or groupcast have different amounts of SCI information. Thus, the following information is needed:
· SCI format used: this indication is needed to support multiple SCI formats, and to provide forward compatibility. If more than one SCI is supported, in this release or in future releases, most likely, more than one SCI size will be defined. By knowing the SCI format it can expect, the UE can process the second stage.
· The amount of resource for the second stage: this indication is needed to avoid the need to blindly figure out the aggregation level, and to support some form of link adaptation on the PSCCH in order to reduce control overhead. Note that the MCS used for the second stage has to be different from the one used for data: the reliability of SCI has to be higher than that of the data, thus a more conservative MCS is needed. In addition, different coding schemes and lengths are used for SCI and PSSCH. It was agreed that for RE mapping of the second stage SCI, frequency-first mapping within the PSSCH is used and PSSCH DMRS port(s) is used for second stage SCI demodulation. Similar to the design of piggy-backing UCI in PUSCH, the amount of resource needed for second stage SCI can be derived from PSSCH MCS with a configurable offset. In such case, PSSCH MCS will need to be signalled in first stage SCI instead of second stage SCI. Alternatively, an explicit and additional indication is needed in the first stage SCI. Overall, reuse the UCI on PUSCH design is preferred which also follows the RAN plenary guidance. Furthermore, rank indication RI should be signalled in the first stage SCI so that the RX UE knows the PSCCH DMRS port(s) for second stage SCI demodulation. The formula used to calculate the number of coded modulation symbols per layer for UCI on PUSCH given in 6.3.2.4.1 of 38.212 can be easily updated to calculate the amount of REs for second stage SCI.
Proposal 7: the amount of resource and location of the second stage SCI is implicitly derived from the resources and MCS/RI of the PSSCH
Another advantage of the dual-stage structure of the SCI is the ability to provide forward compatibility. As explained earlier, part of this forward compatibility is provided by indicating an SCI format. There might however be the need to include more information in the first stage SCI: for instance, if cross carrier scheduling is supported in the future, a sensing UE will need to know for which carrier the resource field applies. Thus, it is wise for RAN1 to leave a few reserved bits on the first stage. Another possibility would be to have the size of the SCI configured (e.g., based on the resource pool). This would allow more flexibility since by definition, as the amount of information in the first stage SCI in subsequent releases is unknown.
Proposal 8: the first stage SCI carries the following information:
· Information required for sensing:
· Resource allocation (frequency resource allocation field or pattern)
· Reservation indication (potentially encoded with the resource allocation)
· Priority information (in order to support pre-emption)
· Information for decoding the second stage:
· SCI format used
· MCS for the PSSCH and MCS table used
· Rank Indication
· Reserved bits
Second stage design
Based on decisions taken so far by RAN1, the following information needs to be included in the SCI for unicast and possibly groupcast:
· HARQ information (NDI, RV)
· Layer-1 ID(s)
· CSI-RS/CSI reporting information
· DMRS pattern index
· CDM group used for DMRS: so that the UE can rate-match or not the PSSCH around its DMRS
Proposal 9: 
· The second stage SCI for unicast contains at least the following: 
· HARQ information (RV, NDI)
· L1 ID(s)
· CSI-RS/ CSI reporting information
· DMRS pattern type
· DMRS pattern index
· CDM group used for DMRS
In addition, the mapping of the second stage needs to be defined. In Chongqing, three alternatives were identified:
· 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
The problem of mapping control and data information has already been addressed multiple times by RAN1 for the UCI mapping. The information is not to interlace the second SCI with the PSSCH data since we do not see a clear benefit as of  interlacing. As for Alt 1-1 vs. Alt 1-2, we do not have strong view. Alt 1-2 may provide a small benefit in terms of frequency diversity.
Proposal 10: The REs for the 2nd SCI are not interlaced with (localized in) PSSCH data RE (Alt 1)

In addition, the modulation for the second stage SCI needs to be decided. RAN1 has identified two possible alternatives:
· Alt 1. Fixed as QPSK
· Alt 2. Same as PSSCH
In our view, there are scenarios where the UE might attempt to transmit at high link efficiency and may decide to use an aggressive MCS. While this can work well for the PSSCH with the use of HARQ, PSCCH is a one-shot transmission, thus should rely on a relatively conservative MCS, even for the second stage. If the UE were to select a MCS other than QPSK, it would likely have to rely on low coding rate, and most likely repetition, which is suboptimal. Thus, our preference is to use QPSK for the second stage SCI.
Proposal 11: the modulation for the second stage SCI is QPSK
When the PSSCH transmission uses two layers, the second stage SCI uses two layers as well. Two options were identified:
· 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
In our view, Alt 2 should be adopted as it follows the Uu link design. It is not clear if there is any benefit from using Alt 1. Specifically, channel estimation for the two DMRS ports should still be performed separately (at least for PSSCH demodulation) even if the same modulation symbol of the second stage SCI is transmitted on the two layers.
Proposal 12: when PSSCH is 2-layer, different modulation symbol of the 2nd stage SCI is mapped to the two layers
[bookmark: _Ref129681832]CSI-RS design
Based on the existing agreements, SL CSI-RS transmission together with the PSSCH will be triggered by SCI when SL CQI/RI reporting is configured. For resource mapping of SL CSI-RS, as up to 2 transmit antenna is supported in this work item and only for CQI/RI reporting, only one pattern for 1 antenna port and another pattern for 2 antenna ports are needed, both of density 1 RE/port. In addition to number of antenna port(s), the frequency offset and the symbol location of SL CSI-RS need to be RRC configured. The symbol location should avoid the ones that may overlap with that of the first and second stage SCI, and of DMRS.
Proposal 13: For resource mapping of SL CSI-RS
For 1 antenna port, support the one port NR Uu CSI-RS resource mapping pattern with density 1 RE/port.
For 2 antenna ports, support the two port NR Uu CSI-RS resource mapping pattern with density 1 RE/port.
 Frequency offset and symbol location of SL CSI-RS is RRC configured
Symbol of SL CSI-RS should avoid the ones that may overlap with that of the first and second stage SCI, and of PSSCH DMRS
Conclusions
In this contribution, we discussed the PSCCH structure, and the DMRS patterns for PSSCH. We propose the following:
Proposal 1: a common reference point is defined for the sidelink
Proposal 2: The size of the PSCCH is N, where N is the number of PRBs in a subchannel
Proposal 3: Confirm the WA of RAN1#97:
· Rel-15 PDSCH DMRS Configuration type 1 and/or type 2 are reused for frequency-domain pattern of PSSCH DMRS.
Proposal 4: send an LS to RAN2 to inform them of the need to have an RRC parameter to configure the DMRS in frequency domain (analogous to TimePatternPsschDmrs) and the DMRS type used
Proposal 5: the first stage of the SCI is sent with a known modulation and coding rate. No blind decoding is performed
Proposal 6: unicast, broadcast and groupcast SCIs are all two stage SCIs.
Proposal 7: the amount of resource and location of the second stage SCI is implicitly derived from the resources and MCS/RI of the PSSCH
Proposal 8: the first stage SCI carries the following information:
· Information required for sensing:
· Resource allocation (frequency resource allocation field or pattern)
· Reservation indication (potentially encoded with the resource allocation)
· Priority information (in order to support pre-emption)
· Information for decoding the second stage:
· SCI format used
· MCS for the PSSCH and MCS table used
· Rank Indication
· Reserved bits
Proposal 9: 
· The second stage SCI for unicast contains at least the following: 
· HARQ information (RV, NDI)
· L1 ID(s)
· CSI-RS/ CSI reporting information
· DMRS pattern type
· DMRS pattern index
· CDM group used for DMRS
Proposal 10: The REs for the 2nd SCI are not interlaced with (localized in) PSSCH data RE (Alt 1)
Proposal 11: the modulation for the second stage SCI is QPSK
Proposal 12: when PSSCH is 2-layer, different modulation symbol of the 2nd stage SCI is mapped to the two layers
[bookmark: _GoBack]Proposal 13: For resource mapping of SL CSI-RS
For 1 antenna port, support the one port NR Uu CSI-RS resource mapping pattern with density 1 RE/port.
For 2 antenna ports, support the two port NR Uu CSI-RS resource mapping pattern with density 1 RE/port.
 Frequency offset and symbol location of SL CSI-RS is RRC configured
Symbol of SL CSI-RS should avoid the ones that may overlap with that of the first and second stage SCI, and of PSSCH DMRS




image3.png
Y

- Resource marked as used

SCl 2

SCI2 not
decoded




image1.png
Type-1 Type-2




image2.png
DMRS symbol





 


 


3GPP TSG RAN WG1 Meeting #9


9


 


R1


-


1912428


 


Reno


, 


USA


, 


November


 


1


8


-


2


2


, 2019


 


Agenda Item:


 


7.2.4.1


 


Source:


 


F


UTUREWEI


 


Title:


 


Remaining details on physical layer structure for the sidelink


 


Document for:


 


Discussion and decision 


 


 


1


 


Introduction


 


At RAN1


#98


bis


, significant progress was achieved on the sidelink design


. Decisions reached at 


RAN1#98


bis 


are as follows:


 


·


 


A slot is the time


-


domain granularity for resource pool configuration.


 


o


 


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.


 


o


 


FFS: signaling details


 


o


 


FFS: how to apply th


e above bitmap signaling, e.g., to all slots or only to a set of slots


 


o


 


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


 


 


 


·


 


For the number of bits of L1 IDs,


 


o


 


Layer


-


1 destination ID: 16 bits


 


o


 


Layer


-


1 source ID: 8 bits


 


 


·


 


256QAM is supported for SL.


 


o


 


Support of 256QAM by a UE is FFS between mandatory vs. based on UE capability 


from the Rx perspective 


 


o


 


Support of 256QAM is based on UE capability from the Tx perspective


 


o


 


64QAM is mandatory


 


 


·


 


Three MCS tables supported in Rel


-


15 NR Uu CP


-


OFDM are also used 


for SL. 


 


o


 


Support of the the low


-


spectral efficiency 64QAM MCS table is an optional UE feature 


in SL as in the Uu link


 


·


 


For each resource pool, at least one MCS table is (pre)


-


configured


 


o


 


FFS whether or not to introduce a case where the MCS table can be overw


ritten by PC5 


RRC or indicated in SCI


 


·


 


Each resource pool is only configured with one 1


st


 


stage SCI PSCCH format


 


 


·


 


Rel


-


15 NR PDCCH DMRS pattern is reused for PSCCH DMRS pattern.


 


 


o


 


For frequency


-


domain pattern for PSCCH DMRS, reuse Rel


-


15 NR PDCCH DMRS, 


i.e., 


comb


-


4 fixed RE mapping for PSCCH DMRS.


 




    3GPP TSG RAN WG1 Meeting #9 9   R1 - 1912428   Reno ,  USA ,  November   1 8 - 2 2 , 2019   Agenda Item:   7.2.4.1   Source:   F UTUREWEI   Title:   Remaining details on physical layer structure for the sidelink   Document for:   Discussion and decision      1   Introduction   At RAN1 #98 bis , significant progress was achieved on the sidelink design . Decisions reached at  RAN1#98 bis  are as follows:      A slot is the time - domain granularity for resource pool configuration.   o   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.   o   FFS: signaling details   o   FFS: how to apply th e above bitmap signaling, e.g., to all slots or only to a set of slots   o   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          For the number of bits of L1 IDs,   o   Layer - 1 destination ID: 16 bits   o   Layer - 1 source ID: 8 bits        256QAM is supported for SL.   o   Support of 256QAM by a UE is FFS between mandatory vs. based on UE capability  from the Rx perspective    o   Support of 256QAM is based on UE capability from the Tx perspective   o   64QAM is mandatory        Three MCS tables supported in Rel - 15 NR Uu CP - OFDM are also used  for SL.    o   Support of the the low - spectral efficiency 64QAM MCS table is an optional UE feature  in SL as in the Uu link      For each resource pool, at least one MCS table is (pre) - configured   o   FFS whether or not to introduce a case where the MCS table can be overw ritten by PC5  RRC or indicated in SCI      Each resource pool is only configured with one 1 st   stage SCI PSCCH format        Rel - 15 NR PDCCH DMRS pattern is reused for PSCCH DMRS pattern.     o   For frequency - domain pattern for PSCCH DMRS, reuse Rel - 15 NR PDCCH DMRS,  i.e.,  comb - 4 fixed RE mapping for PSCCH DMRS.  

