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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	Yes



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements (RAN1 AdHoc 1901)
The work plan in R1-1901337 is agreed.
[bookmark: _Toc1144301]For Cross-Link Interference (CLI) measurements and reporting at a UE, RAN1 made the following agreements:
· Agreements on CLI measurements:
· SRS-RSRP:
· Linear average of the power contributions of the SRS to be measured over the configured resource elements within the considered measurement frequency bandwidth in the time resources in the configured measurement occasions
· RSSI:
· The linear average of the total received power observed only in certain OFDM symbols of measurement time resource(s), in the measurement bandwidth, over the configured resource elements for measurement by the UE
· Agreements on SRS-RSRP:
· The number of SRS to be monitored by the UE should not exceed 8 within a slot
· Network may configure more than 8 SRSs over different slots
· The total number of SRSs to be monitored by a UE should not exceed [32]
· The UE is not required to perform time tracking or time adjustment other than a constant offset relative to its own DL timing in order to perform SRS-RSRP measurement
· FFS: Details on how the constant offset is derived by the UE. The constant offset of 0 is not precluded.
· FFS: Whether or not to have measurement accuracy relaxation
· FFS: Timing for the transmission point of view
· UE is not required to measure SRS using different SCS compared to the downlink active BWP SCS of the same carrier
· Agreements on measurement resource for SRS-RSRP measurement
· Measurement resource for SRS-RSRP measurement is configured by SRS resource configuration.
· FFS: Whether REs for PDSCH is rate matched around the REs for SRS for SRS-RSRP measurement or not.
· FFS: Whether OFDM symbol(s) for PDSCH is rate-matched or not.
· Note: If Rel-15 already supports this functionality, no additional specification support will be introduced
· Agreement on measurement resource for RSSI measurement
· For measurement resource for RSSI measurement is configured by 
Symbol-level indication (e.g. starting OS and ending OS) and PRB level indication (e.g., starting PRB and ending PRB) within downlink active BWP
· Agreement on SRS-RSRP measurement report
· For SRS-RSRP measurement report, L3 measurement reporting is applied
· Agreements on CLI-RSSI measurement
· For CLI-RSSI, L3 measurement reporting is applied
· FFS: Whether SRS-RSRP measurement report and CLI-RSSI measurement report can be configured together for a UE
· Whether UE should be required to perform SRS-RSRP measurement and CLI-RSSI measurement simultaneously
· Agreement on L3 measurement reporting of RSSI/SRS-RSRP
· For L3 measurement reporting of RSSI/SRS-RSRP, the specification detail on the reporting and triggering mechanism is discussed in RAN2
· Agreements on measurement/report configuration of CLI-RSSI and SRS-RSRP
· From a specification perspective, the measurement/report configuration of CLI-RSSI and SRS-RSRP are independent.
· FFS: UE capability discussion

For network coordination mechanism(s) for CLI, RAN1 made the following agreements:
· Agreements on intended UL/DL configuration
· For inter-gNB exchange of intended UL/DL configuration, time-domain resources indication is exchanged.
· The direction of time resources is designated as an intended DL slot(s)/symbol(s) or intended UL slot(s)/symbol(s).
· FFS: whether the remaining region which is not indicated as DL or UL is interpreted as unused or flexible
· FFS: detail message format
· Note: Need to further check this information (e.g. TDD DL/UL configuration, Actually Transmitted SSB, RACH configuration)
· The indicated configuration is assumed to be valid until a new configuration is received
· The above information exchange is not to mandate specific behavior at the receiving gNB
· The above information exchange is not to mandate specific behavior at the transmitting gNB

[bookmark: _Toc1144303]For RIM RS resource and configurations, RAN1 made the following agreements:
· Agreements on RIM-RS configuration:
· OAM configures RIM-RS configurations and provide necessary additional configuration information for one or more of functionalities of RIM-RS.
· RIM-RS configuration refers to the parameter set that includes sequence, time-frequency resource, periodicity, etc
· FFS: detailed signalling for RIM-RS configuration for repetition and near/far functionality indication,
· FFS: How to support repetition by configuration, as well as if explicit indication of near/far functionality is needed
· Agreements on RIM-RS resource:
· Specification defines unique RIM-RS indices for indication of RIM-RS resources (in time-domain, frequency-domain, and sequence)
· Specification provides configurable mapping rule between the RIM-RS indices and Set ID;
· FFS: Details on how to handle repetition
· Note that the configurable mapping rule should be available and common to all gNBs
· Agreements on RIM-RS configuration:
· A gNB can be configured with multiple set IDs
· For each set ID, multiple RIM-RS configurations can be configured
· From RX gNB perspective, there is no additional handling required compared to multiple gNBs with each gNB configured with a single set ID
· Agreements on RIM-RS resource:
· From the same transmitting gNB perspective, RS-1 and RS-2 differentiation is done in time domain only
· For different gNB in a network, RS-1 and RS-2 differentiation is done in time domain only.
· For indication of either “enough mitigation” or “not enough mitigation”, two basic RIM-RS resources are used
· The two resources use the same time/frequency resource but different sequences
· Agreement on RIM-RS configuration:
· For repetition/near-far-functionality, multiple basic RIM-RS resources for a gNB transmission can be configured only in consecutive TDD DL/UL switching period, with one basic RIM-RS resource per TDD DL/UL switching period
· The maximum number of consecutive TDD DL/UL switching periods for repetition/near-far-functionality is 8 (the number can be either 2, 4, or 8) with near-far functionality and with repetition
· The first half of consecutive TDD DL/UL switching periods is for repetition
· The second half of consecutive TDD DL/UL switching periods is for repetition 
· Between the first and the second half of consecutive TDD DL/UL switching periods is for near-far-functionality
· The maximum number of consecutive TDD DL/UL switching periods for repetition is 4 (the number can be either 1, 2, or 4) without near-far functionality and with repetition only
· The maximum number of consecutive TDD DL/UL switching periods is 2 with near-far functionality only
· For each basic RIM-RS resource, the OFDM symbol position within the TDD DL/UL switching period can be individually configured
· RIM-RS sequence is mapped in the frequency with respect to a common reference point for all gNBs. The reference point is configured by OAM.
· The RIM RS bandwidth is defined as the number of PRBs.
· For carrier bandwidth smaller than 20MHz, the RIM RS bandwidth is configured as 
· For 30kHz SCS: min{48 RB, carrier bandwidth}
· For 15kHz SCS: min{96 RB, carrier bandwidth}
· For carrier bandwidth larger than 20MHz, the maximum RIM RS bandwidth can be configured from a set of SCS and PRB combination, including
· {15kHz, 96 RB} = 17.28MHz
· {30kHz, 48 RB} = 17.28MHz
· {30kHz, 96 RB} = 34.56MHz
· FFS: other combinations for larger RS bandwidth and/or better frequency utilization
· The initialization seed for RIM-RS is configured by OAM and the subsequent seed will be changing over time
· Maximum 22 bit gNB set ID is supported
· Actual number of gNB set ID is configurable
· The number of RIM RS sequence (CDM) in each DL/UL switching points is configurable and common for all the DL/UL switching points transmitting RIM RS-1
· The number of RIM RS sequence (CDM) in each DL/UL switching points is configurable and common for all the DL/UL switching points transmitting RIM RS-2
· The maximum number of total RIM RS sequence within 10ms is 32 regardless how many DL/UL switching points are configured in the 10ms. 
· Agreement on RIM-RS resource:
· The maximum number of candidate frequency resource (Y) for RIM-RS detection is
· 1, for bandwidth < 40 MHz.
· 2, for bandwidth ≥ 40 MHz and < 80 MHz.
· 4, for bandwidth ≥ 80 MHz and ≤ 100 MHz.
· All configured basic RIM-RS resources have the same bandwidth and the same subcarrier spacing

[bookmark: _Toc1144304]For OAM functions to support RIM operation, RAN1 made the following agreements:
· Agreement on OAM functions:
· OAM configures gNB to turn ON or OFF RIM-RS monitoring
· OAM configures gNB with information required for periodic RIM-RS monitoring
· The OAM configures gNBs to report the all necessary information derived from the detected RIM-RS

2.1.2	Agreements (RAN1#96)
For Cross-Link Interference (CLI) measurements and reporting at a UE, RAN1 made the following agreements:
· Agreements and conclusion on UE behaviour for SRS-RSRP:
· In order to perform SRS transmission for CLI measurement,
The TA value applied to the corresponding UL symbol is the same as the latest TA for regular UL symbols transmitted to the gNB.
· For SRS-RSRP measurement, the UE is not required to perform time tracking or time adjustment other than a constant offset relative to its own DL timing.
· The constant offset is derived by UE implementation.
· Agreements on PDSCH rate matching:
· For CLI measurement, PDSCH rate matching can be applied. For PDSCH rate matching configuration, 
Rel-15 functionalities for PDSCH rate matching are applied, and no new PDSCH rate matching configuration is introduced in Rel-16 for CLI measurement.
· Note: Existing rate matching resources can be re-used.
· Note: Depending on UE capability discussions, UE may not be required to assume that PDSCH is FDMed with SRS measurement resource
· Agreements on resource configuration for CLI-RSSI measurement:
· In information element of resource configuration for CLI-RSSI measurement, at least following parameters are included
· Number of PRBs and start PRB index for subband indication
· Note: Configured PRBs are contiguous.
· Note: The exact number of PRBs is up to RAN4.
· Number of OFDM symbols and first OFDM symbol index in a slot
· Note: Configured OFDM symbols are contiguous.
· Note: The exact number of OFDM symbol is up to RAN4.
· Note: Depending on UE capability discussions, UE may not be required to assume that PDSCH is FDMed with CLI-RSSI measurement resource(s)
· In information element of resource configuration for CLI-RSSI measurement, following values for slot configuration is used.
· slots10 INTEGER (0..9), slots20 INTEGER (0..19), slots40 INTEGER (0..39), slots80 INTEGER (0..79), slots160 INTEGER (0..159), slots320 INTEGER (0..319), slots640 INTEGER (0..639)}
· Note: Network configures slot duration for CLI-RSSI measurement which is corresponded with one value of periodicity among the periodicity set (i.e. {10ms, 20ms, 40ms, 80ms, 160ms, 320ms, 640ms})
Table. CLI-RSSI measurement periodicity
	                 SCS(kHz)
Slot duration
	15k Hz
	30 kHz
	60 kHz
	120 kHz

	10 slots
	10 msec
	
	
	

	20 slots
	20 msec
	10 msec
	
	

	40 slots
	40 msec
	20 msec
	10 msec
	

	80 slots
	80 msec
	40 msec
	20 msec
	10 msec

	160 slots
	160 msec
	80 msec
	40 msec
	20 msec

	320 slots
	320 msec
	160 msec
	80 msec
	40 msec

	640 slots
	640 msec
	320 msec
	160 msec
	80 msec


· In information element of resource configuration for CLI-RSSI measurement, reference subcarrier spacing for CLI-RSSI measurement is included.
· All subcarrier spacings supported in Rel-15 NR for FR1, FR2
· Subcarrier spacing is a reference unit of time/frequency resource configuration.
· UE operates CLI measurement within the active BWP. 
· The subcarrier spacing for CLI-measurement resource configuration can be same or different from the SCS of the active BWP.
· One or multiple resources for CLI-RSSI measurement can be configured
· Maximum number of measurement resource for CLI-RSSI measurement is 64.
· Agreement on SRS transmission:
· For SRS transmission for SRS-RSRP measurement purpose, no new SRS resource set usage is introduced
· Agreement on SRS resource for SRS-RSRP measurement:
· For SRS-RSRP measurement, one or more SRS resource per serving cell can be configured
· For SRS-RSRP, the total number of SRS resources to be monitored by a UE should not exceed 32.
· Agreement on QCL assumption:
· QCL assumption on CLI-RSSI and SRS-RSRP interference measurement resources is up to UE implementation
· Conclusion on UE behaviour for CLI-RSSI measurement:
· When UE performs CLI-RSSI measurement, the measurement timing could be derived by UE implementation within OFDM symbols configured for CLI-RSSI measurement.
· No RAN1 specification impact

For network coordination mechanism(s) for CLI, RAN1 made the following agreements:
· Agreements on intended UL/DL configuration
· For “Intended DL/UL configuration”, per-slot based OFDM symbol level DL/UL region indication is supported.
· Periodicity and numerology (i.e. subcarrier spacing, CP length) are configured.
· A list containing multiple entries of the following:
· Information for indicating slot within a periodicity is configured.
· DL/UL region indication (i.e. all DL or all UL or number of DL symbols and/or number of UL symbols in a slot) is configured for each slot

For RIM RS resource and configurations, RAN1 made the following agreements:
· Agreements on RIM-RS configuration:
· 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.
· 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 bandwidth}

	
	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.


· Agreements on Global RIM RS transmission periodicity:
· 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
· Agreements on RIM-RS resource:
· 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
· 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,

· Agreements on time-varying sequence for RIM-RS:
· 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).
· 

For OAM functions to support RIM operation, RAN1 made the following agreements:
· Agreements on OAM function:
· 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)
· 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

2.1.3	Remaining Open issues
· Rel-16 CRs for CLI/RIM WI endorsement by RAN1

2.2	RAN2
2.2.1	Agreements
Not yet started
2.2.2	Remaining Open issues 
Not yet started
2.3	RAN3
2.3.1	Agreements
Not yet started
2.3.2	Remaining Open issues
Not yet started
2.4	RAN4
2.4.1	Agreements (RAN4#90)
10 contributions were submitted to RAN4#90.
The work plan for CLI WI was agreed and no RIM issue in RAN4 was identified. In RF session, WFs of co-existence simulation scenarios and assumptions for FR1 and FR2 were agreed. 
Details are as follows:
· Agreed co-existence scenarios  for FR1 and FR2
· FR1: Macro (A)Macro (V), Macro (A)Indoor(V), Indoor (A)Macro(V), Indoor (A)Indoor(V)
· FR2: Macro (A)Macro(V), Micro (A)Micro(V), Indoor (A)Macro(V), Indoor (A)Indoor(V)
(A): Aggressor, (V): Victim

· Agreed Tdocs
· R4-1900222 Work plan on Cross-Link Interference (CLI) for NR
· R4-1902506 WF on co-existence scenario for CLI
· R4-1902507 WF on simulation assumption for co-existence study for CLI

2.4.2	Remaining Open issues
· RF aspect
· The conclusion of co-existence study for CLI
· RRM aspect
· Define RRM core/performance requirements for cross-link interference (CLI) measurement

2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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