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3
Abbreviations and Definitions
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

AMBR
Aggregate Maximum Bit Rate

AMC
Adaptive Modulation and Coding

AMF
Access and Mobility Management Function
ARP
Allocation and Retention Priority

BA
Bandwidth Adaptation

BCH
Broadcast Channel
CMAS
Commercial Mobile Alert Service

DCI
Downlink Control Information
DL-SCH
Downlink Shared Channel

ETWS
Earthquake and Tsunami Warning System
GFBR
Guaranteed Flow Bit Rate

MICO
Mobile Initiated Connection Only

MFBR
Maximum Flow Bit Rate

NCGI
NR Cell Global Identifier

NCR
Neighbour Cell Relation

NG-RAN
NG Radio Access Network

NGAP
NG Application Protocol

NR
NR Radio Access
PCH
Paging Channel

PDCCH
Physical Downlink Control Channel
PSS
Primary Synchronisation Signal

PUCCH
Physical Uplink Control Channel
PWS
Public Warning System

QFI
QoS Flow ID

RACH
Random Access Channel

RMSI
Remaining Minimum SI

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

SSB
Synchronization Signal and PBCH block 
SSS
Secondary Synchronisation Signal

SUL
Supplementary Uplink

TA
Timing Advance

UCI
Uplink Control Information
UL-SCH
Uplink Shared Channel

UPF
User Plane Function
URLLC
Ultra-Reliable and Low Latency Communications
XnAP
Xn Application Protocol

Xn-C
Xn-Control plane

Xn-U
Xn-User plane
3.2
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1], in 3GPP TS 36.300 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1] and 3GPP TS 36.300 [2].

Cell-associated SSB: for UEs in RRC_CONNECTED, the SSB configured by the network to identify the serving cell. It may or may not be a cell-defining SSB.
Cell-defining SSB: an SSB with an associated RMSI.
gNB: node providing NR user plane and control plane protocol terminations towards the UE, and connected via the NG interface to the 5GC.

MSG1: preamble transmission of the random access procedure.

MSG3: first scheduled transmission of the random access procedure.

ng-eNB: node providing E-UTRA user plane and control plane protocol terminations towards the UE, and connected via the NG interface to the 5GC.

NG-C: control plane interface between NG-RAN and 5GC.

NG-U: user plane interface between NG-RAN and 5GC.

NG-RAN node: either a gNB or an ng-eNB.

Numerology: corresponds to one subcarrier spacing in the frequency domain. By scaling a reference subcarrier spacing by an integer N, different numerologies can be defined.

TTI duration: corresponds to a number of consecutive symbols in the time domain in one transmission direction. Different TTI durations can be defined when using different number of symbols.

Xn: network interface between NG-RAN nodes.

Next change

5.2.4
Synchronization signal and PBCH

The synchronization signal and PBCH block consists of primary and secondary synchronization signals (PSS, SSS), each occupying 1 symbol and 127 subcarriers, and PBCH spanning across 3 OFDM symbols and 240 subcarriers, but on one symbol leaving an unused part in the middle for SSS as show in figure 5.2.4-1. The periodicity of the SS/PBCH block can be configured by the network and the time locations where SS/PBCH block can be sent are determined by sub-carrier spacing.
The SS/PBCH block may be located on the synchronization raster (for cells that need to be detected by UEs in RRC_IDLE or RRC_INACTIVE) or off the synchronization raster (for cells only intended to be used by UEs in RRC_CONNECTED, e.g. for PScells and Scells).

There can be multiple SS/PBCH blocks within the frequency span of a carrier, which can have the same or different PCI. Different SS/PBCH blocks with an associated RMSI define different individual cells characterized by different NCGIs, regardless of whether the same or different PCI is used. 
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Figure 5.2.4-1: Time-frequency structure of 
the synchronization signal and PBCH block

Polar coding is used for PBCH.

The UE may assume a band-specific sub-carrier spacing for the SS/PBCH block unless a network has configured the UE to assume a different sub-carrier spacing.
PBCH symbols carry its own frequency-multiplexed DMRS.

QPSK modulation is used for PBCH.
The PBCH physical layer model is described in 3GPP TS 38.202 [20].

5.2.5
Physical layer procedures

5.2.5.1
Link adaptation

Link adaptation (AMC: adaptive modulation and coding) with various modulation schemes and channel coding rates is applied to the PDSCH. The same coding and modulation is applied to all groups of resource blocks belonging to the same L2 PDU scheduled to one user within one TTI and within a MIMO codeword.

For channel state estimation purposes, the UE may be configured to measure CSI-RS and estimate the downlink channel state based on the CSI-RS measurements. The UE feeds the estimated channel state back to the gNB to be used in link adaptation.

5.2.5.2
Power Control

Downlink power control can be used.

5.2.5.3
Cell search

Cell search is the procedure by which a UE acquires time and frequency synchronization with a cell and detects the Cell ID of that cell. NR cell search is based on the primary and secondary synchronization signals, and PBCH DMRS, located on the synchronization raster.
Next change

7.x
Multiple SSBs in a carrier
For a UE in RRC_CONNECTED, the BWPs configured by a serving cell may overlap in the frequency domain with the BWPs configured for other UEs by other cells within a carrier. Multiple SSBs may also be transmitted within the frequency span of a carrier used by the serving cell. However, from the UE perspective, each serving cell is associated at most to a single SSB, regardless whether one or multiple SSBs are transmitted in the frequency span of the carrier. The cell-associated SSB, and then the serving cell, can only be changed by reconfiguration with sync and SCell release/addition for SpCell and SCells respectively. 

SSB-based beam management, beam failure detection and RLM can only be configured based on the cell-associated SSB and can only be performed by the UE when the active DL BWP contains the cell-associated SSB. For a DL BWP which does not contain the cell-associated SSB, beam management, beam failure detection and RLM can only be performed based on CSI-RS. 

Multiple SSBs can be configured for RRM measurements. For SSB-based RRM measurements, one measurement object corresponds to a single SSB. Different SSBs are considered as different cells from UE perspective. 

Next change

Annex B (informative):
Deployment Scenarios

B.1
Supplementary Uplink

To improve UL coverage for high frequency scenarios, SUL can be configured (see 3GPP TS 38.101 [18]). With SUL, the UE is configured with 2 ULs for one DL of the same cell as depicted on Figure B.1-1 below:


[image: image2.emf]frequency

DL + UL UL

SUL High NR frequency

DL+UL coverage

DL only coverage

SUL coverage


Figure B.1-1: Example of Supplementary Uplink

B.x
Multiple SSBs in a carrier 

Figure 7.x-1 below describes a scenario with multiple SSBs in a carrier, identifying two different cells (NCGI = 5 and NCGI = 6) that use overlapping BWPs:
-
SSB1 is the cell-associated SSB for UEs in RRC_CONNECTED served by the cell with NCGI = 5;

-
SSB3 is the cell-associated SSB for UEs in RRC_CONNECTED served by the cell with NCGI = 6.
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Figure B.x-1: Example of multiple SSBs in a carrier






�There is no real description of beam management, BFD, etc. in 38.300 so far. So this change might be premature (it could be moved to a section dealing with beam handling).


�This is also tentatively put here as a reminder (it could be improved and moved to a section on measurements).
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