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1	Introduction
This contribution suggests an update to the Stage 2 to better describe the mechanisms so far agreed for URLLC.
Next Modified Subclause
[bookmark: _Toc493770845]3.1	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1], in 3GPP TS 36.300 [2] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1] and 3GPP TS 36.300 [2].
5GC	5G Core Network
5QI	5G QoS Identifier
AMF	Access and Mobility Management Function
CMAS	Commercial Mobile Alert Service
ETWS	Earthquake and Tsunami Warning System
gNB	NR NodeB
NG-RAN	NG Radio Access Network
NCGI	NR Cell Global Identifier
NCR	Neighbour Cell Relation
NR	NR Radio Access
PWS	Public Warning System
QFI	QoS Flow ID
RNA	RAN-based Notification Area
RNAU	RAN-based Notification Area Update
RQA	Reflective QoS Attribute
RQoS	Reflective Quality of Service
SDAP	Service Data Adaptation Protocol
SMF	Session Management Function
SPS	Semi-Persistent Scheduling
UPF	User Plane Function
URLLC	Ultra-Reliable and Low Latency Communications
Xn-C	Xn-Control plane
Xn-U	Xn-User plane
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[bookmark: _Toc493770868]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 carrier 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;
-	Padding.
A single MAC entity can support one or multiple numerologies and/or TTI durationstransmission timings and mapping restrictions in logical channel prioritisation controls which numerology and/or TTI durationtransmission timing a logical channel can use (see subclause 16.1.2).
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[bookmark: _Toc493770877][bookmark: _Toc493770878]6.4.1	Services and Functions
The main services and functions of the PDCP sublayer for the user plane include:
-	Sequence Numbering;
-	Header compression and decompression: ROHC only;
-	Transfer of user data;
-	Reordering and duplicate detection;
-	PDCP PDU routing (in case of split bearers);
-	Retransmission of PDCP SDUs;
-	Ciphering, deciphering and integrity protection;
-	PDCP SDU discard;
-	PDCP re-establishment and data recovery for RLC AM;
-	Duplication of PDCP PDUs.
The main services and functions of the PDCP sublayer for the control plane include:
-	Sequence Numbering;
-	Ciphering, deciphering and integrity protection;
-	Transfer of control plane data;
-	Duplicate detection;
-	Duplication of PDCP PDUs (see subclause 16.1.3).
6.4.2	Duplication
When duplication is configured for a radio bearer by RRC, an additional RLC entity and an additional logical channel are added to the radio bearer to handle the duplicated PDCP PDUs. Duplication at PDCP therefore consists in sending the same PDCP PDUs twice: once on the original RLC entity and a second time on the additional RLC entity. When doing so, the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same carrier. The two different logical channels can either belong to the same MAC entity (CA) or to different ones (DC). In the former case, logical channel mapping restrictions are used in MAC to ensure that the logical channel carrying the original PDCP PDUs and logical channel carrying the corresponding duplicates are not sent on the same carrier. 
Once configured, duplication can be activated and de-activated per DRB by means of a MAC control element:
-	In CA, when duplication is de-activated, the logical channel mapping restrictions are lifted;
-	In DC, the UE applies the MAC CE commands regardless of their origin (MCG or SCG).
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16.1	URLLC
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.
16.1.2	LCP Restrictions
When LCP restrictions are configured for a MAC entity by RRC (see subclause 6.2.1), it is possible to limit the usage of a particular numerology and/or transmission timing to a subset of the logical channels configured. With such restrictions, it then becomes possible to reserve, for instance, the largest numerology and/or shortest transmission timing for URLLC services.
16.1.3	Packet Duplication
When duplication is configured for a radio bearer by RRC, an additional RLC entity and an additional logical channel are added to the radio bearer to handle the duplicated PDCP PDUs. Duplication at PDCP therefore consists in sending the same PDCP PDUs twice: once on the original RLC entity and a second time on the additional RLC entity. With two independent transmission paths, packet duplication therefore increases reliability and reduces latency and is especially beneficial for URLLC services.
When duplication occurs, the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same carrier. The two different logical channels can either belong to the same MAC entity (CA) or to different ones (DC). In the former case, logical channel mapping restrictions are used in MAC to ensure that the logical channel carrying the original PDCP PDUs and logical channel carrying the corresponding duplicates are not sent on the same carrier. 
Once configured, duplication can be activated and de-activated per DRB by means of a MAC control element:
-	In CA, when duplication is de-activated, the logical channel mapping restrictions are lifted;
-	In DC, the UE applies the MAC CE commands regardless of their origin (MCG or SCG).

