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[bookmark: _Toc19796374]3.3	Abbreviations
For the purposes of the present document, the following abbreviations apply:
BWP	Bandwidth part
CCE	Control channel element
CORESET	Control resource set
CRB	Common resource block
CSI	Channel-state information
CSI-RS	CSI reference signal 
DCI	Downlink Control Information
DM-RS	Demodulation reference signal
FR1	Frequency range 1 as defined in [8, TS 38.104]
FR2	Frequency range 2 as defined in [8, TS 38.104] 
IE	Information element
PBCH	Physical broadcast channel
PDCCH	Physical downlink control channel
PDSCH	Physical downlink shared channel
PRACH	Physical random-access channel 
PRB	Physical resource block
PSS	Primary synchronization signal
PT-RS	Phase-tracking reference signal
PUCCH	Physical uplink control channel
PUSCH	Physical uplink shared channel
REG	Resource-element group
RIM	Remote interference management
RIM-RS	Remote interference management reference signal
SRS	Sounding reference signal
SSS	Secondary synchronization signal
VRB	Virtual resource block


[bookmark: _Toc19796406][bookmark: _Hlk496533772]5.3	OFDM baseband signal generation
[bookmark: _Toc19796407]5.3.1	OFDM baseband signal generation for all channels except PRACH and RIM-RS


The time-continuous signal  on antenna port  and subcarrier spacing configuration  for OFDM symbol  in a subframe for any physical channel or signal except PRACH is defined by

	

where  is the time within the subframe, 


and

-	 is given by clause 4.2;

-	 is the subcarrier spacing configuration; 
-	 is the largest  value among the subcarrier spacing configurations by the higher-layer parameter scs-SpecificCarrierList. 


The starting position of OFDM symbol  for subcarrier spacing configuration in a subframe is given by


[bookmark: _Toc19796408]5.3.2	OFDM baseband signal generation for PRACH

The time-continuous signal  on antenna port  for PRACH is defined by


where  and 

-	 is given by clause 6.3.3; 


-	 is the subcarrier spacing of the initial uplink bandwidth part during initial access. Otherwise,  is the subcarrier spacing of the active uplink bandwidth part; 
-	 is the largest  value among the subcarrier spacing configurations by the higher-layer parameter scs-SpecificCarrierList;
-	[image: ] is the lowest numbered resource block of the initial uplink bandwidth part and is derived by the higher-layer parameter initialUplinkBWP during initial access. Otherwise, [image: ] is the lowest numbered resource block of the active uplink bandwidth part and is derived by the higher-layer parameter BWP-Uplink; 
-	[image: ] is the frequency offset of lowest PRACH transmission occasion in frequency domain with respect to PRB 0 of the initial uplink bandwidth part given by the higher-layer parameter msg1-FrequencyStart during initial access associated with the initial uplink bandwidth part. Otherwise, [image: ] is the frequency offset of lowest PRACH transmission occasion in frequency domain with respect to physical resource block 0 of the active uplink bandwidth part given by the higher-layer parameter msg1-FrequencyStart associated with the active uplink bandwidth part;
-	[image: ] is the PRACH transmission occasion index in frequency domain for a given PRACH transmission occasion in one time instance as given by clause 6.3.3.2; 
-	[image: ] is the number of resource blocks occupied and is given by the parameter allocation expressed in number of RBs for PUSCH in Table 6.3.3.2-1. 


-	 and  are given by clause 6.3.3
-	 where 


-	for ,  



-	for ,  is the number of times the interval  overlaps with either time instance 0 or time instance  in a subframe


The starting position  of the PRACH preamble in a subframe (for ) or in a 60 kHz slot (for ) is given by

	
where 
-	the subframe or 60 kHz slot is assumed to start at [image: ] ;
-	a timing advance value  shall be assumed; 
-	 and  are given by clause 5.3.1;
-	[image: ] shall be assumed for [image: ], otherwise it is given by [image: ] and the symbol position [image: ] is given by
	
where 
-	[image: ] is given by the parameter "starting symbol" in Tables 6.3.3.2-2 to 6.3.3.2-4;


-	[image: ] is the PRACH transmission occasion within the PRACH slot, numbered in increasing order from 0 to [image: ] within a RACH slot where [image: ] is given Tables 6.3.3.2-2 to 6.3.3.2-4 for  and fixed to 1 for ;
-	[image: ] is given by Tables 6.3.3.2-2 to 6.3.3.2-4;
-	[image: ] is given by
-	if [image: ], then [image: ]
-	if [image: ] and either of "Number of PRACH slots within a subframe" in Tables 6.3.3.2-2 to 6.3.3.2-3 or "Number of PRACH slots within a 60 kHz slot" in Table 6.3.3.2-4 is equal to 1, then [image: ]
-	otherwise, [image: ]
If the preamble format given by Tables 6.3.3.2-2 to 6.3.3.2-4 is A1/B1, A2/B2 or A3/B3, then
-	if , then the PRACH preamble with the corresponding PRACH preamble format from B1, B2 and B3 is transmitted in the PRACH transmission occasion;
-	otherwise the PRACH preamble with the corresponding PRACH preamble format from A1, A2 and A3 is transmitted in the PRACH transmission occasion
[bookmark: _Toc19796409]5.3.3	OFDM baseband signal generation for RIM-RS
 The time-continuous signal  on antenna port  for RIM-RS is defined by

where




and 
-	 where  is the subcarrier spacing configuration for the RIM-RS; 
-	 is the starting frequency offset of the RIM-RS as given by clause 7.4.1.6.4.3;
-	 is the length of the RIM-RS sequence where  is the bandwidth of the RIM-RS in resource blocks;
-	 is the starting symbol given by clause 7.4.1.6.3;
-	 is given by clause 5.3.1 with ;
-	 is given by clause 5.3.1 with .
5.4	Modulation and upconversion



Modulation and upconversion to the carrier frequency  of the complex-valued OFDM baseband signal for antenna port , subcarrier spacing configuration , and OFDM symbol  in a subframe assumed to start at  is given by 
-	for PRACH

-	for RIM-RS

where  is the configured reference point for RIM-RS;
-	for all other channels and signals

	
for all channels and signals except PRACH and by

	
for PRACH.


7.4.1.6	RIM reference signals
7.4.1.6.1	General
RIM-RS can be used by an gNB to measure inter-cell interference and to provide information about the experienced interference to other gNBs. Up to two different types of RIM-RS can be configured where 
-	the first RIM-RS type can be used to convey information,
-	the second RIM-RS type depends on configuration only.
7.4.1.6.2	Sequence generation
The RIM-RS receiver shall assume the reference-signal sequence  is defined by

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialised with 

where
-	 is given by clause 7.4.1.6.4.4; 
-	 where the pseudo-random sequence  is given by clause 5.2.1,  initialized with  where the multiplier factor  and the offset ;
-	 is the number of RIM-RS transmission periods since  where 
-	 is the time in seconds relative to  of 00:00:00 on 1 January 1900, calculated as continuous time without leap second and traceable to a common time reference, and
-	 is the RIM-RS transmission periodicity in seconds assuming that the first RIM-RS transmission period starts at , and where   is given by clause 7.4.1.6.4.2.
7.4.1.6.3	Mapping to physical resources
The RIM-RS receiver shall assume the reference signal being mapped to physical resources according to


where   is an amplitude scaling factor in order to control the RIM-RS transmission power and  is the antenna port. Baseband signal generation shall be done according to clause 5.3.3.
The starting position  for RIM-RS type  in slot  in a frame is given by

in slots satisfying

where
-	 counts the number of times the SFN periods within the RIM-RS transmission period;
-	 where  is the symbol offset of the reference point after the starting boundary of the uplink-downlink switching period in which the RIM-RS is mapped to and  is obtained as described in clause 7.4.1.6.4.2;
-	 is the total number of slots in a RIM-RS transmission period as defined in clause 7.4.1.6.4.2;
-	 is the slot offset of the uplink-downlink switching period with index  with respect to the starting boundary of the RIM-RS transmission period and is defined in clause 7.4.1.6.4.2;
-	 is the RIM-RS transmission periodicity in units of uplink-downlink switching period as defined in clause 7.4.1.6.4.2. 
7.4.1.6.4	RIM-RS configuration
7.4.1.6.4.1	General
A resource for RIM-RS transmission is defined by the indices , , and  used as indices into configured lists of time, frequency, and sequence parameters, respectively.
All RIM-RS resources occupy the same number of resource blocks, . At most 32 RIM-RS resources can be configured within a 10 ms period.
7.4.1.6.4.2	Time-domain parameters and mapping from  to time-domain parameters
RIM-RS are transmitted periodically with the RIM-RS transmission period  defined in units of the uplink-downlink switching period determined from one or two configured uplink-downlink periods. 
-	If a single uplink-downlink period is configured for RIM-RS purposes, 
-	 is the RIM-RS transmission periodicity in terms of uplink-downlink switching periods given by

where  ms;
-	 is the total number of slots in a RIM-RS transmission period;
-	 is the slot offset of the uplink-downlink switching period with index  with respect to the starting boundary of the RIM-RS transmission period 
-	If two uplink-downlink periods are configured for RIM-RS purposes, 
-	 is the RIM-RS transmission periodicity in terms of  pairs of uplink-downlink switching periods and is given by

	where each pair consists of a first period of  ms and a second period of  ms and where  divides 20 ms;
-	 is the total number of slots in a RIM-RS transmission period;
-	 is the slot offset of the uplink-downlink switching period with index  with respect to the starting boundary of the RIM-RS transmission period 
The intermediate quantity  is given by

where 
-	 and  are the total number of setIDs for RIM-RS type 1 and RIM-RS type 2, respectively;
-	 is the number of candidate frequency resources configured in the network;
-	 is the number of candidate sequences assigned for RIM-RS type  in the network;
-	 and  are the number of consecutive uplink-downlink switching periods for RIM-RS type 1 and RIM-RS type 2, respectively. If near-far functionality is not configured, , otherwise  and the first and second half of the  consecutive uplink-downlink switching periods are for near functionality and far functionality, respectively.
The quantity  is obtained from entry  in a list of configured symbol offsets for RIM-RS .
7.4.1.6.4.3	Frequency-domain parameters and mapping from  to frequency-domain parameters
The frequency-domain parameter  in clause 5.3.3 is the frequency offset relative to a configured reference point for RIM-RS and is obtained from entry  in a list of configured frequency offsets expressed in units of resource blocks. 
The number of candidate frequency resources configured in the network, , shall fulfil

If , the frequency difference between any pair of configured frequency offsets in the list is not smaller than . 
The number of resource blocks for RIM-RS is given by 

7.4.1.6.4.4	Sequence parameters and mapping from  to sequence parameters
The scrambling identity  clause 7.4.1.6.2 is obtained from entry  in a list of configured scrambling identities.
7.4.1.6.4.5	Mapping between resource triplet and set ID
The resource indices , , and  are determined from the index  in the set ID  according to

where
-	 is given by

-	 is the number of candidate frequency resources configured in the network;
-	 is the number of sequence candidates for the current RIM-RS resource given by


-	 is the starting time offset given by

-	 is given by

where  is the number of candidate sequences assigned for RIM-RS type 1
-	  where  is the number of consecutive uplink-downlink periods for RIM-RS type  as given by clause 7.4.1.6.4.2;

The set ID is determined from the resource triplet according to
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