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[bookmark: _Toc76504919][bookmark: _Toc37231881][bookmark: _Toc29376008][bookmark: _Toc20387929][bookmark: _Toc46501936][bookmark: _Toc51971284][bookmark: _Toc52551267]5.5	Transport Channels
The physical layer offers information transfer services to MAC and higher layers. The physical layer transport services are described by how and with what characteristics data are transferred over the radio interface. An adequate term for this is "Transport Channel". This should be clearly separated from the classification of what is transported, which relates to the concept of logical channels at MAC sublayer.
Downlink transport channel types are:
1.	Broadcast Channel (BCH) characterised by:
-	fixed, pre-defined transport format;
-	requirement to be broadcast in the entire coverage area of the cell, either as a single message or by beamforming different BCH instances.
2.	Downlink Shared Channel (DL-SCH) characterised by:
-	support for HARQ;
-	support for dynamic link adaptation by varying the modulation, coding and transmit power;
-	possibility to be broadcast in the entire cell;
-	possibility to use beamforming;
-	support for both dynamic and semi-static resource allocation;
-	support for UE discontinuous reception (DRX) to enable UE power saving.
3.	Paging Channel (PCH) characterised by:
-	support for UE discontinuous reception (DRX) to enable UE power saving (DRX cycle is indicated by the network to the UE);
-	requirement to be broadcast in the entire coverage area of the cell, either as a single message or by beamforming different BCH instances;
-	mapped to physical resources which can be used dynamically also for traffic/other control channels.
Uplink transport channel types are:
1.	Uplink Shared Channel (UL-SCH) characterised by:
-	possibility to use beamforming;
-	support for dynamic link adaptation by varying the transmit power and potentially modulation and coding;
-	support for HARQ;
-	support for both dynamic and semi-static resource allocation.
2.	Random Access Channel(s) (RACH) characterised by:
-	limited control information;
-	collision risk.
Sidelink transport channel types are:
1.	Sidelink broadcast channel (SL-BCH) characterised by:
-	pre-defined transport format.
2.	Sidelink shared channel (SL-SCH) characterised by:
-	support for unicast transmission, groupcast transmission and broadcast transmission;
-	support for both UE autonomous resource selection and scheduled resource allocation by NG-RAN;
-	support for both dynamic and semi-static resource allocation when UE is allocated resources by the NG-RAN;
-	support for HARQ;
-	support for dynamic link adaptation by varying the transmit power, modulation and coding.
-	support for SL discontinuous reception (SL DRX) to enable UE power saving.
Association of transport channels to physical channels is described in TS 38.202 [20].
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[bookmark: _Toc52551486][bookmark: _Toc76505140][bookmark: _Toc51971503][bookmark: _Toc46502155][bookmark: _Toc37232069]16.9.2.2	MAC
The MAC sublayer provides the following services and functions over the PC5 interface in addition to the services and functions specified in clause 6.2.1:
-	Radio resource selection;
-	Packet filtering;
-	Priority handling between uplink and sidelink transmissions for a given UE;
-	Sidelink CSI reporting.
With LCP restrictions in MAC, only sidelink logical channels belonging to the same destination can be multiplexed into a MAC PDU for every unicast, groupcast and broadcast transmission which is associated to the destination. NG-RAN can also control whether a sidelink logical channel can utilise the resources allocated to a configured sidelink grant Type 1 (see clause 16.9.3.2). For transmissions to RX UE(s) using SL DRX operation, LCP ensures that a TX UE transmits data in the active time of the RX UE(s). 

Next Modified Subclause (new)
[bookmark: _Toc52551495][bookmark: _Toc76505149][bookmark: _Toc51971512][bookmark: _Toc37232078][bookmark: _Toc46502164]16.9.5	SL DRX
16.9.5.1	General
Sidelink supports timer-based SL DRX for unicast, groupcast, and broadcast.  Similar parameters as defined in section 11 for Uu (on-duration, inactivity-timer, retransmission-timer, cycle) are defined for SL to determine the SL active time for SL DRX.  During the SL active time, the UE performs SCI monitoring for data reception (i.e., PSCCH and 2nd stage SCI on PSSCH).  The UE may skip monitoring of SCI for data reception during SL DRX inactive time.  
The actual parameters supported for each cast type (unicast, groupcast, broadcast) are specified in the following subsections.  
The SL active time of the RX UE includes the time in which any of its applicable on-duration timer(s), inactivity-timer(s) or retransmission timer(s) (for any of unicast, groupcast, or broadcast) are running. In addition, the slots associated with announced periodic transmissions by the TX UE and the time in which a UE is expecting CSI report following a CSI request (for unicast) are considered as SL active time of the RX UE. 
The TX UE maintains a set of timers corresponding to the SL DRX timers in the RX UE(s) for each pair of source/destination L2 ID for unicast or destination L2 ID for groupcast/broadcast, and uses the timers as part of the criterion for determining the allowable transmission time to the RX UE(s).  When data is available for transmission to one or more RX UE(s) in DRX, the TX UE selects resources taking into account the active time of the RX UE(s) determined by the timers maintained at the TX UE.  

16.9.5.2	Unicast
For unicast, SL DRX is configured per pair of source L2 ID and destination L2 ID.  
The UE maintains a set of SL DRX timers for each direction per pair of source L2 ID and destination L2 ID.  The DRX configuration for a pair of source/destination L2 IDs for a direction may be negotiated between the UEs in the AS layer.  For DRX configuration of each direction, where one UE is the TX UE and the other is the RX UE:
· RX UE may send assistance information, which includes its desired on duration timer, DRX start offset, and DRX cycle,  to the TX UE and the mode 2 TX UE may use it to determine the SL DRX configuration for the RX UE.  The RX UE may send the SL DRX assistance information when previously transmitted assistance information has changed.  
· Regardless of whether assistance information is provided or not, the TX UE in RRC_IDLE/RRC_INACTIVE/OOC, or in RRC_CONNECTED and using mode 2 resource allocation, determines the SL DRX Configuration for the RX UE.  For a TX UE in RRC_CONNECTED and using mode 1 resource allocation, the DRX configuration for the RX UE is determined by the serving gNB.
· TX UE sends the SL DRX configuration to be used by the RX UE 
· The RX UE may accept or reject the SL DRX configuration    

The default SL DRX configuration for groupcast/broadcast can be used to receive DCR messages for establishing a unicast link.
Editor’s note: Whether the default configuration is used when sending the initial message in unicast needs further discussion.
When the TX UE is in RRC_CONNECTED, the TX UE may report the received assistance information to its serving gNB and  sends the SL DRX configuration to the RX UE upon receiving the SL DRX configuration in dedicated RRC signaling from the gNB.  When the RX UE is in RRC_CONNECTED, the RX UE can report the received SL DRX configuration to its serving gNB, e.g. for alignment of the Uu and SL DRX configurations. 
On-duration timer, inactivity-timer, HARQ RTT timer, and HARQ retransmission timer are supported in unicast. SL HARQ RTT timer and SL HARQ retransmission timer are maintained per SL HARQ process at the RX UE.  In addition to (pre)configured values for each of these timers, SL HARQ RTT timer value can be derived from the retransmission resource timing when SCI indicates more than one transmission resource.
SL DRX MAC CE is introduced for SL DRX operation in unicast only.  

16.9.5.3	Groupcast/Broadcast
For groupcast/broadcast, SL DRX is configured commonly among multiple UEs based on QoS profile and Destination L2 ID.  Multiple SL DRX configurations can be supported for each of groupcast/broadcast. 
On-duration timer, inactivity-timer, HARQ RTT and retransmission timers are supported for groupcast. Only on-duration timer is supported for broadcast.  SL DRX cycle, on-duration, and inactivity timer (only for groupcast) are configured per QoS profile.  The starting offset and slot offset of the SL DRX cycle is determined based on the destination L2 ID.  The HARQ RTT timer (only for groupcast) and HARQ retransmission timer (only for groupcast) are not configured per QoS profile or per destination L2 ID.  For groupcast, the RX UE maintains an inactivity timer for each destination L2 ID, and selects the largest inactivity timer value if multiple inactivity timer values associated with different QoS profiles are configured for that L2 ID.  For groupcast and broadcast, the RX UE maintains a single DRX cycle (selected as the smallest DRX cycle of any QoS profile of that L2 ID) and single on-duration (selected as the largest on-duration of any QoS profile of that L2 ID) for each destination L2 ID when multiple QoS profiles are configured for that L2 ID.  
For groupcast, SL HARQ RTT timer and SL retransmission timer are maintained per SL HARQ process at the RX UE. HARQ RTT timer can be set to different values to support both HARQ enabled and HARQ disabled transmissions. 
A default DRX configuration, common between groupcast and broadcast, can be used for a QoS profile which is not mapped onto any non-default DRX configuration(s).  
In-coverage TX and RX UEs in RRC_IDLE/RRC_INACTIVE obtain their SL DRX configuration from SIB.  UEs (TX or RX) in RRC_CONNECTED can obtain the SL DRX configuration from SIB, or from dedicated RRC signaling during handover.  For the out of coverage case, the SL DRX configuration is obtained from pre-configuration. 
For groupcast, the TX UE restarts its timer corresponding to the inactivity timer for the destination L2 ID (used for determining the allowable transmission timer) upon reception of new data with the same destination L2 ID.
TX profile is introduced to ensure compatibility for groupcast and broadcast transmissions between UEs supporting/not-supporting DRX functionality.  A TX profile  is provided by upper layers to AS layer and identifies one or more sidelink feature groups.  A TX UE only assumes SL DRX for the RX UEs when the associated TX profile corresponds to support of SL DRX. An RX UE determines that SL DRX is used if all service types/destination L2 IDs of interest have an associated TX profile corresponding to the support of SL DRX.    
16.9.5.4	Alignment between Uu DRX and SL DRX
Alignment of Uu DRX and SL DRX for a UE in RRC_CONNECTED is supported for unicast, groupcast, and broadcast.  Alignment of Uu DRX and SL DRX at the same UE is supported.  In addition, for mode 1 scheduling, the alignment of Uu DRX of the TX UE and SL DRX of the RX UE is supported.  
Alignment may comprise of either full overlap or partial overlap in time between Uu DRX and SL DRX. For SL RX UEs in RRC_CONNECTED, alignment is achieved by the gNB.   

Next Modified Subclause (new)
16.9.6	Power Savings Resource Allocation
The SL UE in Mode 2 can support partial sensing based resource allocation and random resource selection as power saving resource allocation methods.  A SL mode 2 TX resource pool can be (pre)configured to enable full sensing only, partial sensing only, random selection only, or any combination(s) thereof.  
Random resource selection is applicable to both periodic and aperiodic traffic.
A UE configured for partial sensing can perform periodic-based partial sensing and/or contiguous partial sensing for resource (re)selection.  Periodic-based partial sensing can only be performed by a UE configured with partial sensing in a resource pool configured for periodic resource reservation.  In periodic-based partial sensing, the UE at least monitors in periodic sensing occasion(s) for a given resource reservation periodicity before the selected transmission resource. Contiguous partial sensing is performed by a UE configured for partial sensing when resource (re)selection is triggered by a UE in a TX pool configured with partial sensing.  In contiguous partial sensing, the UE monitors slots in a contiguous sensing window which occur prior the selected transmission resource.  



Next Modified Subclause (new)
16.9.7	Inter-UE Coordination (IUC)
The SL UE can support inter-UE coordination (IUC) in Mode 2, whereby a UE-A sends information about resources to UE-B, which UE-B then uses for resource (re)selection.  The following schemes of inter-UE coordination are supported:
· IUC scheme 1, where the coordination information sent from a UE-A to a UE-B is the preferred and/or non-preferred resources for UE-Bs transmission, and
· IUC scheme 2, where the coordination information sent from a UE-A to a UE-B is the presence of expected/potential resource conflict on the resources indicated by UE-B’s SCI 

In scheme 1, IUC can be triggered by a explicit request from UE-B, or a condition at UE-A.  UE-A determines the set of resources reserved by other UEs or slots where UE-A, when it is the intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half-duplex operation.  UE-A uses these resource as the set of non-preferred resources, or excludes these resources to determine a set of preferred resources and sends the preferred/non-preferred resources to UE-B.  UE-B’s resources for resource (re)selection can be based on both UE-B’s sensing results (if available) and the coordination information received from UE-A, or it can be based only on coordination information received from UE-A.  For scheme 1, MAC CE or second-stage SCI can be used to send IUC.  The explicit request for IUC is supported for unicast, and in this case, unicast is used for the IUC.
Editor’s note: It is FFS which of groupcast/broadcast is supported for IUC and whether it can be supported for preferred resource set.

In scheme 2, UE-A determines the expected/potential resource conflict within the resources indicated by UE-B’s SCI as either resources reserved by other UEs and identified by UE-A as fully/partially overlapping with the resources indicated by UE-B’s SCI, or as slots where UE-A is the intended receiver of UE-B and does not expect to perform SL reception on those slots due to half-duplex operation.  UE-B uses the conflicting resources to determine the resources to be reselected and exclude the conflicting resources from the reselected resources.  For scheme 2, PSFCH is used to send IUC.

Next Modified Subclause 
[bookmark: _Toc46502054][bookmark: _Toc51971402][bookmark: _Toc52551385][bookmark: _Toc76505039]11	UE Power Saving
The PDCCH monitoring activity of the UE in RRC connected mode is governed by DRX, BA, and DCP. 
When DRX is configured, the UE does not have to continuously monitor PDCCH. A SL UE can be configured with DRX, in which case, SL grants can be provided to the UE during its active time.  DRX is characterized by the following:
-	on-duration: duration that the UE waits for, after waking up, to receive PDCCHs. If the UE successfully decodes a PDCCH, the UE stays awake and starts the inactivity timer;
-	inactivity-timer: duration that the UE waits to successfully decode a PDCCH, from the last successful decoding of a PDCCH, failing which it can go back to sleep. The UE shall restart the inactivity timer following a single successful decoding of a PDCCH for a first transmission only (i.e. not for retransmissions);
-	retransmission-timer: duration until a retransmission can be expected;
-	cycle: specifies the periodic repetition of the on-duration followed by a possible period of inactivity (see figure 11-1 below);
-	active-time: total duration that the UE monitors PDCCH. This includes the "on-duration" of the DRX cycle, the time UE is performing continuous reception while the inactivity timer has not expired, and the time when the UE is performing continuous reception while waiting for a retransmission opportunity.
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