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Proposals
Proposal 1
Following 3 cases are supported by configuration.
· Case 1: When only one TDD-UL-DL-Pattern is configured, only Period 1 is configured. For this case, the reference point configured for Period 1 is the DL transmission boundary (i.e., the 1st reference point as captured in TR 38.866) of this TDD-UL-DL-Pattern.
· Case 2: When two concatenated TDD-UL-DL-Patterns are configured, and RIM-RS resources is configured only in one of the TDD patterns, only period 1 is configured. Here Period 1 equals to the concatenated periodicity of the two TDD-UL-DL-Patterns. For this case, the reference point configured for Period 1 is the DL transmission boundary of the TDD-UL-DL-Pattern where the RIM-RS resource is configured.
· Case 3: When two concatenated TDD-UL-DL-Patterns are configured, and RIM-RS resources are configured in both TDD patterns, both period 1 and period 2 are configured. Period 1 equals to the transmission periodicity of pattern 1, while period 2 equals to the transmission periodicity of pattern 2. For this case, the reference points configured for Period 1 and Period 2 are the DL transmission boundary of the corresponding TDD-UL-DL-Pattern, respectively.
Proposal 2
The following two tables (Table1, Table2) are agreed.
Table 1 Parameters common to all gNB sets
	
	Parameter 
	Detail
	Value range

	Frequency domain
	RIM RS subcarrier spacing and bandwidth
	A combination of RIM RS SCS and number of PRBs 
The length of RIM RS sequence length = number of PRBs *12
	For carrier bandwidth larger than 20MHz
· {15kHz, 96 RB} 
· {30kHz, 48 RB} 
· {30kHz, 96 RB} 
For carrier bandwidth smaller than 20MHz,
· For 15KHz, min{96 RB, carrier bandwidth}
· For 30KHz, min{48 RB, carrier bandwith}

	
	Frequency resource set
	· Number of candidate frequency resources in the whole network:
· A common reference point (in NR-ARFCN)
· A list of starting frequency offset for each candidate resource from common reference point
	



	Sequence domain
	Sequence set
	· List of  scramble IDs for RIM RS-1
· List of  scramble IDs for RIM RS-2 (if RS-2 is configured)
Note: each scramble ID corresponds to one sequence 
	  should be even when “Enough”/”Not enough” indication for RS-1 is ON


	
	“Enough”/ “Not enough” indication for RS-1
	· ON/OFF
	

	
	Other parameters needed for RIM RS initialization seed
	Pending on discussion in Section 4
	

	Time domain
	TDD DL/UL switching period
	This field configures the TDD DL/UL switching period for RIM RS transmission in the network, where one RIM RS is configured in one TDD DL/UL switching period
· Period 1 (P1) and Reference point
· Period 2 (P2) and Reference point (optional)
	P1 and P2 are in units of ms

It is not expected that 


	
	Total number of set IDs
	· Total number of set IDs for RS-1:
· Total number of set IDs for RS-2(if configured):  
	Maximum number of set ID is 22 bit

	
	Number of consecutive TDD DL/UL switching periods for repetition/near-far
	· For RS-1: 
· For RS-2 (if configured):  
	


	
	OFDM symbol position
	This field configures the transmission position of RIM RS within a TDD DL-UL switching period. 
· List of  OFDM symbol positions (symbol offset with respect to the reference point) for RS-1
· List of  OFDM symbol positions (symbol offset with respect to the reference point) for RS-2 (if configured)
	

	
	Near/Far indication Flag
	Indication of whether near-far functionality is enabled (optional)
· ON/OFF for RS-1
· ON/OFF for RS-2 (if configured)
	



Table 2 Set-specific parameters configured by OAM
	Parameter 
	Explanation
	Value range

	Value of set ID
	· Set ID for RS-1
· Set ID for S-2 (if configured)
	At most two set IDs can be configured for a gNB. 
The bit length of the set ID is maximum 22bit.


Proposal 3
Global RIM RS transmission periodicity () is then determined as follows, 

where
· , if the indication for “enough” or “not enough” is OFF, or
, if the indication for “enough” or “not enough” is ON
· n is the smallest non-negative integer such that 
, in case 1 and case 2 or 
, in case 3
More specially,  can be determined as follows,
· if one TDD-UL-DL-Pattern is configured (case 1), or only one of the TDD-UL-DL-Patterns is configured for RIM-RS transmission when two concatenated TDD-UL-DL-Patterns are configured (case 2), i.e., only is configured,

· if both TDD-UL-DL-Patterns are configured for RIM-RS transmission when two concatenated TDD-UL-DL-Patterns are configured (case 3), i.e., both  and are configured,

Where  is subcarrier spacing configuration for RIM, and only two values, i.e., 0 for 15KHz subcarrier spacing, and 1 for 30KHz subcarrier spacing are applicable, correspondingly,  is same as the definition in 38.211. 
It is expected that ，or  divides 20 msec
Proposal 4
The RIM-RS resources can be uniquely indexed via global resource tuple , where,  is time-domain resource index,  is frequency-domain resource index,  is sequence index.
· , where  is the global RIM-RS periodicity in unit of TDD DL/UL switching period;
· , where  is the number of candidate frequency resources in the whole network;
· , where  is the number of RIM-RS sequences in one TDD DL/UL switching period,  for RS-1 and  for RS-2
Proposal 5
For transmission, a gNB is configured with one or multiple set ID(s) . Then the RIM RS resource indices  for transmission are determined as follows: 

, with , and 

where 
·  is the set ID configured for RS1 or RS-2;
·  is start sequence index;
· For RS-1 with “Enough”/ “Not enough” indication as OFF, 
· For RS-1 with “Enough”/ “Not enough” indication as ON,
· , for indicating “Not enough”
·  , for indicating “Enough”
· For RS-2, 
·  is the number of sequence candidates for the current functionality
· [bookmark: _Hlk1503918]For RS-1 with “Enough”/ “Not enough” indication as OFF, 
· For RS-1 with “Enough”/ “Not enough” indication as ON, 
· For RS-2, 
·  is starting time-domain offset;
· For RS-1, 
· For RS-2,  is determined as 
，if the indication for “enough” or “not enough” is OFF or
, if the indication for “enough” or “not enough” is ON
·  is the number of set IDs to be differentiated via time-domain;
· For RS-1, ，if the indication for “enough” or “not enough” is OFF or
· For RS-1, , if the indication for “enough” or “not enough” is ON
· For RS-2, 
·  is the number of consecutive TDD DL/UL switching periods;
· For RS-1, 
· For RS-2, 
Conversely, for reception, gNB obtains the set ID from the RIM RS resource indices of detected RIM RS based on the mapping rule, as follows,

Proposal 6
For time-varying sequence for RIM-RS, the following applies

where,
·  is scramble ID with value space of 0...  is selected from a scramble ID table via global sequence index , where the scramble ID table is configured by OAM;
·  is a counter of RIM-RS transmission periodicity () since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900);
·  , where the pseudo-random sequence c(i) is defined in TS 38.211 clause 5.2.1, with initializing seed , where, 
·  and  are configured by OAM with value space of 0..,  and they are both periodically updated by OAM with scrambel ID group (up to 8).
· 
Proposal 7
The OAM configures gNBs to report the all necessary information derived from the detected RIM-RS, including
1) The detected set ID;
2) Propagation delay in number of OFDM symbols
3) Functionality of the RS (RS-1 or RS-2, Enough or Not enough mitigation for RS-1)
Proposal 8
For RIM-RS monitoring, the OAM configures a monitoring window, in which the RIM-RS is periodically monitored. To support the periodic RIM-RS monitoring, the OAM configures the following parameters:
1) Monitoring window: indicating a duration in which gNB monitors the RIM-RS, 
2) Monitoring periodicity within the window:  or  , where  is mutually prime to ;
a.  or  is the consecutive detection duration per Monitoring periodicity 
3) Only the earliest or   of each  in the Monitoring window are taken as valid time for monitoring potential interference, and they are consecutively monitored in the Monitoring window, i.e., residual part of each  is not used for discovering potential interference
4) Starting offset of the first monitoring occasion within the window: 
5) Periodicity of Monitoring window: 
Note:  in this proposal is for RS-1 only






