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First Modified Subclause
[bookmark: _Toc534932407]6.2	MAC Sublayer
[bookmark: _Toc534932408]6.2.1	Services and Functions
The main services and functions of the MAC sublayer include:
-	Mapping between logical channels and transport channels;
-	Multiplexing/demultiplexing of MAC SDUs belonging to one or different logical channels into/from transport blocks (TB) delivered to/from the physical layer on transport channels;
-	Scheduling information reporting;
-	Error correction through HARQ (one HARQ entity per cell in case of CA);
-	Priority handling between UEs by means of dynamic scheduling;
-	Priority handling between logical channels of one UE by means of logical channel prioritisation;
-	Priority handling between overlapping resources of one UE;
-	Padding.
A single MAC entity can support multiple numerologies, transmission timings and cells. Mapping restrictions in logical channel prioritisation control which numerology(ies), cell(s), and transmission timing(s) a logical channel can use (see subclause 16.1.2).
Next Modified Subclause
[bookmark: _Toc534932483]10.2	Downlink Scheduling
In the downlink, the gNB can dynamically allocate resources to UEs via the C-RNTI on PDCCH(s). A UE always monitors the PDCCH(s) in order to find possible assignments when its downlink reception is enabled (activity governed by DRX when configured). When CA is configured, the same C-RNTI applies to all serving cells.
The gNB may pre-empt an ongoing PDSCH transmission to one UE with a latency-critical transmission to another UE. The gNB can configure UEs to monitor interrupted transmission indications using INT-RNTI on a PDCCH. If a UE receives the interrupted transmission indication, the UE may assume that no useful information to that UE was carried by the resource elements included in the indication, even if some of those resource elements were already scheduled to this UE.
In addition, with Semi-Persistent Scheduling (SPS), the gNB can allocate downlink resources for the initial HARQ transmissions to UEs: RRC defines the periodicity of the configured downlink assignments while PDCCH addressed to CS-RNTI can either signal and activate the configured downlink assignment, or deactivate it; i.e. a PDCCH addressed to CS-RNTI indicates that the downlink assignment can be implicitly reused according to the periodicity defined by RRC, until deactivated.
NOTE:	when required, retransmissions are explicitly scheduled on PDCCH(s).
The dynamically allocated downlink reception overrides the configured downlink assignment in the same serving cell, if they overlap in time. Otherwise a downlink reception according to the configured downlink assignment is assumed, if activated.
The gNB may provide the UE with up to X configured downlink assignements per BWP on each serving cell and maximum Y configured downlink assignements may be active simultaneously. When CA is configured, at most one configured downlink assignment can be signalled per serving cell. When BA is configured, at most one configured downlink assignment can be signalled per BWP. On each serving cell, there can be only one configured downlink assignment active at a time, and multiple configured downlink assignment can be simultaneously active on different serving cells only. Activation and deactivation of configured downlink assignments are independent among the serving cells.
Editor’s note: FFS whether Y is different from X. FFS whether there are additional limitations for a UE configured with CA (e.g. maximum number of configured / active configurations per UE / serving cell.)
Next Modified Subclause
[bookmark: _Toc534932520]16.1	URLLC
[bookmark: _Toc534932521]16.1.1	Overview
The support of Ultra-Reliable and Low Latency Communications (URLLC) services is facilitated by the introduction of the mechanisms described in the following subclauses. Please note however that those mechanisms need not be limited to the provision of URLLC services. Furthermore, RRC can associate logical channels with different SR configurations, for instance, to provide more frequent SR opportunities to URLLC services.
[bookmark: _Toc534932522]16.1.2	LCP Restrictions
With LCP restrictions in MAC, RRC can restrict the mapping of a logical channel to a subset of the configured cells, numerologies, PUSCH transmission durations and control whether a logical channel can utilise the resources allocated by a Type 1 Configured Grant (see subclause 10.3). With such restrictions, it then becomes possible to reserve, for instance, the numerology with the largest subcarrier spacing and/or shortest PUSCH transmission duration for URLLC services. Furthermore, RRC can associate logical channels with different SR configurations, for instance, to provide more frequent SR opportunities to URLLC services.
[bookmark: _Toc534932523]16.1.3	Packet Duplication
When duplication is configured for a radio bearer by RRC, at least one secondary RLC entity is added to the radio bearer to handle the duplicated PDCP PDUs as depicted on Figure 16.1.3-1, where the logical channel corresponding to the primary RLC entity is referred to as the primary logical channel, and the logical channel(s) corresponding to the secondary RLC entity(ies), the secondary logical channel(s). Duplication at PDCP therefore consists in submitting the same PDCP PDUs multiple timestwice: once per RLC entity configured for the radio bearerto the primary RLC entity and a second time to the secondary RLC entity. With two independent transmission paths, packet duplication therefore increases reliability and reduces latency and is especially beneficial for URLLC and Industrial Internet of Things services.


Figure 16.1.3-1: Packet Duplication
NOTE:	PDCP control PDUs are not duplicated and always submitted to the primary RLC entity.
When configuring duplication for a DRB, RRC also sets the initial state (either activated or deactivated). After the configuration, the state can then be dynamically controlled by means of a MAC control element and in DC, the UE applies the MAC CE commands regardless of their origin (MCG or SCG). When duplication is configured for an SRB the state is always active and cannot be dynamically controlled.
When activating duplication for a DRB, NG-RAN should ensure that at least one serving cell is activated for at least primary logical channel and one secondary each logical channel of the DRB; and when the deactivation of SCells leaves no serving cells activated for a logical channel of the DRB, NG-RAN should ensure that duplication is also deactivated on this channel.
When duplication is activated, the original PDCP PDU and the corresponding duplicate(s) shall not be transmitted on the same carrier in the same Cell Group. The primary and secondary logical channels can either belong to the same MAC entity (referred to as CA duplication) or to different ones (referred to as DC duplication). CA duplication can be configured together with DC duplication. In CA duplication, logical channel mapping restrictions are used in MAC to ensure that the primary and secondary logical channels are not sent on the same carrier in the same Cell Group.
When duplication is deactivated for a DRB, the secondary RLC entity is not re-established, the HARQ buffers are not flushed, and the transmitting PDCP entity should indicate to the secondary RLC entity to discard all duplicated PDCP PDUs. In addition, in case of CA duplication, the logical channel mapping restrictions of the primary and secondary logical channels are lifted for as long as duplication in the Cell Group remains deactivated.
When an RLC entity acknowledges the transmission of a PDCP PDU, the PDCP entity shall indicate to the other RLC entity to discard it; and when the secondary RLC entity reaches the maximum number of retransmissions for a PDCP PDU, the UE informs the gNB but does not trigger RLF.
16.1.4	Support for Time Sensitive Communications
Time Sensitive Communcations (TSC), as defined in TS 23.501 [3], is a communication service that supports deterministic communication and/or isochronous communication with high reliability and availability. Examples of such services are the ones in the area of Industrial Inetrrnet of Thigns, e.g. related to cyber-physical control applications as described in TS 22.104 [REF]. 
To support strict synchronization accuracy requirements of TSC applications, the gNB may signal time reference information to the UE using unicast or broadcast RRC signalling with a granularity of X ns.
Editor’s note: FFS what the actual granularity is. FFS whether only a single clock is sent or more (pending SA2 decisions). FFS whether more information should be captured in Stage-2.
The gNB may also receive TSC Assistance Information (TSCAI), see TS 23.501 [3], from the Core Network, e.g. during QoS flow establishment, or from another gNB during handover. TSCAI contains additional information about the traffic flow such as burst arrival time and burst periodicity. TSCAI knowledge may be leveraged in the gNB’s scheduler to more efficiently schedule periodic, deterministic traffic flows either via Configured Grants, Semi-Persistent Scheduling or with dynamic grants.
In TSC, small Ethernet frames (e.g. Ethernet frames with minimum size of 64 bytes) are often used to carry application messages. To increase radio resource efficiency when these messages are sent over NR Uu interface, Ethernet header compression was introduced as a function of PDCP.
Editor’s Note: FFS whether this is RoHC extension or a new algorithm.
End of changes
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