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	Reason for change:
	This CR introduces the enhancements specified as part of the Work Item on support of Industrial Internet of Things. 

	
	

	Summary of change:
	1. New function of MAC to handle prioritization between overlapping resources of a UE is captured in section 6.2.1.
2. Description od downlink scheduling (section 10.2) is updated to account for support of multiple active SPS conifgurations for a BWP of a UE.
3. PDCP duplication description (section 16.1.3) is updated to account for the possibility to confgure up to 3 secondary RLC entities and support for delivery of up to 4 copies of the same PDCP PDU.
4. Section 16.1.4 is added to describe enhancements related to Time Sensitive Communications support, i.e. accurate reference time information provisioning, TSC Assitance Information provisioning and Ethernet header compression.
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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 for the cases where MAC determines the prioritization;
-	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 UE may be configured with up to [8 or 16] active configured downlink assignments for a given BWP of a serving cell. 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: Activation/deactivation of multiple SPS is assumed to be done with DCI, but exact mechanism is FFS and pending RAN1 discussions.
Editor’s note: FFS whether the maximum number of supported active configured downlink assignments for a given BWP of a serving cell is 8 or 16. FFS whether there are other restrictions of how many SPS configurations are supported, e.g. per cell / per UE.
Next Modified Subclause
[bookmark: _Toc534932520]16.1	URLLC
<UNCHANGED TEXT REMOVED>
16.1.4	Support for Time Sensitive Communications
Time Sensitive Communications (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 Internet of Things, 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, compression may be performed for Ethernet header in the PDCP protocol [REF].
Editor’s Note: FFS what the [REF] is, e.g. PDCP or a new specification where the algorithm is defined.
End of changes


Annex	- collection of RAN2 agreements on NR IIoT WI
Agreements from RAN2#105bis meeting (Xi’an, China, 08 – 12 April 2019):
	Accurate reference timing
	Confirm that we use LTE rel-15 SIB and RRC unicast based methods for reference time delivery
The reference time information shall correspond to a reference SFN, explicitly indicated in unicast signalling, FFS if inferred from the transmission of the SIB for SIB signalling.
R2 assumes the UE shall use the end of the reference SFN value as the precise point in time to which the reference time corresponds.
FFS whether the reference SFN refers to time in the future, past or whether this need to mandated one way or another.

R2 assumes that some propagation delay compensation may be needed for distance > 200m. 
FFS what would be the method, e.g. based on current TA, and whether this can be left for UE implementation or something need to be specified.


	Scheduling Enhancements
	RAN2 think that knowledge of survival time is beneficial to gNB. FFS whether there would be any impact to AS specifications to make use of this, and such discussions would have lower priority, as it is not explicitly a WI objective. There are also concerns that QoS framework may be impacted due to survival time being provided explicitly.

R2 assumes that the maximum number of active SPS configurations for a given BWP of a serving cell in the specification is 8 or 16 (FFS).
R2 assumes short SPS/CG periodicities and/or multiple SPS/CG configurations and/or combination thereof could be used to mitigate the periodicity misalignment between the TSN periodicity and CG/SPS periodicity. Other solutions not precluded, e.g. to address resource consumption. 

Will support “short” SPS periodicities, at least down to 0.5ms
Ask R1 on feasibility, and additionally the feasibility to go down to even lower values, e.g. 2 symb.  

R2 assumes that activation/deactivation is done by DCI. 
RAN1 should address activation/deactivation DCIs related with configured grant Type 2 and SPS in the case of multiple configurations
When multiple UL CG or DL SPS configurations is configured, an offset for each configuration is needed for the calculation of the HARQ process ID


	Ethernet Header Compression
	IETF see no issues for 3GPP to develop and maintain a ROHC profile. Also, it seems feasible in the time frame of Rel-16.
We develop Ethernet header compression 100% in 3GPP TS (not by extending ROHC)




