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Introduction
During the last RAN4#101-bis-e meeting, several agreements were made with relation to defining Network Assistance Signalling. It was agreed to provide Network Assistant Signalling in two ways:
· Introduce NWA signalling on RRM level.
· InterRAT MO 
In addition, it was agreed to include Cell ID (CID) as optional parameter in the NWA IE, however exactly how this should be included (Serving Cell based or interference cell based) was not agreed.
In the following sections we will discuss the remaining open issues and provide our observations and proposals to progress the topic of necessity of network assistant signalling.
[bookmark: _Hlk88742629]
Discussion on open issues
[bookmark: _Ref94536052]CID and V-Shift information
In RAN4#101-bis-e it was discussed if V-Shift information should be included in the NWA signalling. As the CID information was agreed to be included, companies did not see a need to also include the v-shift information. Due to this the current agreement is as baseline assumption to not include the v-shift as indicated in the WF [1].
	v-shift information
· The baseline assumption: No need to introduce NWA signaling for v-shift information



To our understanding from the last RAN4#101-bis-e meeting, there might be some misalignment on what providing a CID list means (i.e. list of candidates vs. list of known interferers). Our understanding for the CID list is to provide a semi-static list of possible CID (i.e. candidate list) which a UE might encounter as interferes. The actual length of the list is still FFS. 
	Need of CRS sequence information for LLR weighting
· Not restrict UE implementation, CRS sequence not needed from baseline receiver assumption for defining RAN4 minimum performance requirements
· By default, Cell ID information is not needed from RAN4 performance requirements aspect; Cell ID can be included into NWA signalling as optional. 
· FFS the maximum number of cell ID information 




The UE can detect the CID without having this candidate list of CIDs, however having the list will reduce the detection time for the UE. In addition, the NW will not be aware of which interferers are the dominant ones, this information would need to come from UE measurements and is currently only accurately available at the UE. Hence it is currently not possible for the NW to keep a list updated in each UE that only contains most dominant interferers. But the UE is able to detect this information with reduced complexity from a list of candidate CIDs.
Our expectation for the CID list is to provide a semi-static list of CIDs which a UE might encounter as interferes.
Providing dynamically updated list of CID is far more complex than providing a list of v-shifts, as the v-shifts are already available at the user plane.
As the network is unaware of the most dominant interfering cell(s) for specific UEs, the UEs would need to determine on their own, which of the possible CIDs from the provided down selected interference CID candidate list are the dominant interferers.
The CID list provided in the NWA signalling shall be a serving cell-based candidate list of possible dominantly interfering CIDs.

It has been shown by companies’ simulations, that the LLR Weighting only required v-shift information (CID is not required), hence having v-shift as a separate optional parameter would make sense in cases, where a network utilizes a simpler implementation of NWA signalling.
Since the v-shift is already available for implementation of CRS-RM (even for scenario 2) it will be simple for the network to provide the list of v-shifts used to the UEs.
Providing the list of v-shifts in addition to CID could reduce the complexity on UE side.
Introduce an optional field in the NWA signalling containing a serving cell-based list of used v-shifts in parallel with the optional field containing a candidate list of CIDs.

LTE channel bandwidth for scenario 2
As there is already agreement that the channel bandwidth for scenario 1 can be taken from the Rate Matching provided for the DSS cell, the remaining issue is for scenario 2, where no RM information will be made available to the UE. The outcome of RAN4#101-bis-e on this issue can be found in the WF [1].
	Option 1 (baseline assumption):
· For scenario 2, LTE channel bandwidth information can be awared by following possible ways:
· With inter-RAT MO configured, 1) UE can use PBCH decoding to obtain channel bandwidth information for CRS-IM if PBCH is within the configured measurement gap, or 2) UE can use power difference detection to obtain channel bandwidth information
· For UE capable of obtaining LTE CBW information by PBCH decoding and/or power detection, inter-RAT MO information is needed to perform CRS-IM otherwise UE not expected to perform CRS-IM.
· LTE channel bandwidth information can be informed to UE by NWA signalling (optional)
· For UE not capable of obtaining LTE CBW information by PBCH decoding and/or power detection, NWA signalling on LTE CBW is needed to perform CRS-IM otherwise UE not expected to perform CRS-IM.
· Separate capability will be introduced for UE capable of performing CRS-IM in scenario 2 without the above new NWA signalling on LTE channel bandwidth.
· Enabling CRS-IM receiver should not impact on existing RRM procedure and RRM requirements
· In the next meeting, discuss whether the test requirement for the following schemes can be the same:
· Scheme #1: CRS-IM with Inter-RAT MO configured and perform PBCH decoding and/or power difference detection
· Scheme #2: CRS-IM with NWA signaling
· Further discuss the following test setup for scenario 2 in the next meeting:
· Option 1: Define one set of test setup with both Inter-RAT MO and the new NMA signaling configured by the network
· Option 2: Define 2 sets of test setup: 1) Only Inter-RAT MO is configured, and; 2) Only the new NWA signaling is configured.
· FFS the applicability of the 2 sets of test setup 
· Option 3: Define one set of test setup: Only the new NWA signaling is configured.
· Other options are not precluded.




Two options have been discussed for this issue in RAN4#101-bis-e:
· UE will deduct the required information from InterRAT MO measurements.
· UE will be informed of the required information via NWA signalling.
In addition, it has been agreed to introduce UE capability signalling, where if the UE indicates it is not capable of using InterRAT MO, and NWA signalling does not contain the needed parameters, it is not to be expected to do CRS-IM.
One open issue is if the use of InterRAT MO and NWA signalling is mutually exclusive (scheme #1 and scheme #2 in the WF [1]). As it should be possible for the UE to determine the LTE bandwidth from InterRAT MO, there should be no need for the NWA signalling with relation to LTE bandwidth. With InterRAT MO, UE should be able to determine the LTE bandwidth without misdetection, so it should not matter if the LTE bandwidth is obtained using InterRAT MO or NWA signalling.
Obtaining LTE channel bandwidth using InterRAT MO or NWA signalling will provide the same results.
Test requirements for scheme#1 and scheme#2 can be the same.
It is assumed, that using InterRAT MO or NWA signalling will provide the same parameters to the UE. This assumption is based on the expectation that using InterRAT MO will not result in mis-detection. Based on UE capabilities, it cannot be expected that a UE indicating InterRAT MO capability will also indicate NWA capability (and visa versa). It can however be assumed, that no matter which way the UE determines the needed parameters, the parameters will be the same in the same situation.
UE is not required to support both NWA and InterRAT MO when supporting CRS-IM. UE capability signalling will inform the NW what is supported (either InterRAT MO or NWA; or both).
It can be assumed, that CRS-IM parameters will be the same for the UE independent on using InterRAT MO or NWA signalling.
As the parameters will be the same (assuming no mis-detection) for InterRAT MO and NWA signalling and there is no requirement for a UE to support both InterRAT MO and NWA at the same time.
RAN4 to not have separate requirements defined for InterRAT MO and NWA signalling (Option 2).

Signalling design when the default NW configuration assumptions are NOT valid
On the subject of how the signalling shall be done, in case the default NW configuration cannot be assumed the following is stated in the RAN4#101-bis-e WF [1].
	Signalling design when the default NW configuration assumptions are NOT valid
· The signalling (when the default NW configuration assumptions are NOT valid) is [per serving cell], and further discuss the maximum number of interference cells can be signalled.
Note: Here the default NW configuration assumptions only include the following assumptions agreed in the last meeting:
· no CRS muting, 
· MBSFN configuration same as serving cell for scenario 1; NO MBSFN configuration for scenario 2
· Channel bandwidth and centre frequency aligned for the serving and neighbouring cells for scenario 1
· All the above parameters are optional and only to be signalled when the default assumption is not valid.
· Note: the details of optional NWA signalling agreed in this meeting are to be discussed in the next meeting.
· CRS-IM requirements are not applicable if the default configuration is not valid and NWA signalling is not provided




Agreement in the WF states that all parameters are optional and only to be signalled when the default assumption is not valid. We read this in the way, that if a default assumed parameter is included in the NWA signalling, then the signalled value shall be used. If it is NOT included in the NWA signalling, the default value can be assumed.
If an optional field is not provided in NWA signalling, the default value of said the field shall be assumed.
With above observation there is no way for the network to inform the UE if a parameter is invalid, without providing an alternative value of said parameter.
Consider introducing a field in the NWA signalling, which can be used to invalidate all default assumptions.
How to inform UE to enable CRS-IM
The issue of how the UE is informed to enable the CRS-IM has not yet been discussed. There are two ways agreed for the UE to obtain the needed parameters for CRS-IM:
1. InterRAT MO  InterRAT MO will be triggered by the system in other situations than for providing means for the UE to determine the needed CRS-IM parameters. Due to this, receiving InterRAT MO cannot be used as a indicator to enable CRS-IM.
2. NWA signalling  NWA signalling is dedicated for CRS-IM, so a UE receiving the NWA signalling message, can enable CRS-IM based on this reception.
As only one of the options have a dedicated purpose for CRS-IM, the NWA signalling should be selected as the trigger for enabling CRS-IM. In case of NW using InterRAT MO, it would have to send an empty NWA signalling MO to the UE to enable CRS-IM.
InterRAT MO cannot be used to also indicate enabling CRS-IM as it is not used solely for CRS-IM.
NWA Signalling can be used to indicate enabling of CRS-IM as it is dedicated to CRS-IM and only will be transmitted in case CRS-IM is to be used.
An empty NWA Signalling MO can be used to indicate enabling of CRS-IM when NW are using InterRAT MO instead of NWA signalling.
UE applies CRS-IM for a serving cell when explicitly configured by network. Up to RAN2 how to indicate this in signalling. 

NWA signalling framework proposal
In RAN4#101-bis-e we proposed a compromise solution for NWA signalling. Based on the discussion in RAN4#101-bis-e we have updated the proposal to align with agreements. In addition, we still include v-shift and have added additional field to indicate if the default assumptions should not be used.
Our proposal does not require substantial changes to the standard and in particular RAN1 specifications. 

One main discussion area from RAN4#101-bis-e was if the signalling should be per serving cell or per interference cell. As already described earlier in this contribution (see section 2.1) we understand that the signalling shall be “per serving cell” as the complexity of providing information per interference cell will be much higher for the NW to implement. 
In addition, it has previously been argued that NWA should be included to balance complexity between NW and UE implementation. A similar approach shall be used on the topic of NWA granularity.
The best compromise between NW and UE implementation complexity will be to provide NWA signalling “per serving cell”.
UE will be required to determine the dominant interferer as the NW will not have this information, hence UE will anyway have to monitor on the interference cells and will need to determine the correct CID for the dominant interferer. Having a reduced list of CIDs candidates will highly reduce the complexity on the UE side.
NWA signalling is “per serving cell”.

Following the many past discussions on LLR weighting assistance information, we see the following as accepted pre-requisites for successful NW side implementation and MNO deployment:
· The network layout is common across all nodes of an operator and is provided “per serving cell”. 
· The parameters like CRS-muting and MBSFN usage (other parameters not precluded) in an NWA message, are commonly shared between all interference cells known to the serving cell.
· This requires semi-static NWA information in the following situations:
· Entering RRC_connected
· In case of a Handover
· In case the network configuration changes (however, such wide network changes would only happen rarely and will most likely require the UE to re-establish RRC_connected mode).
· Other pre-requisites not precluded.
In a deployed DSS cell, the following information about the co-located LTE cell will be available to the UE, whenever CRS-RM is configured, i.e., active. However, since this pattern defines the already rate matched REs, the message is not directly useful for CRS-IM.
	RateMatchPatternLTE-CRS ::=         SEQUENCE {
    carrierFreqDL                       INTEGER (0..16383),
    carrierBandwidthDL                  ENUMERATED {n6, n15, n25, n50, n75, n100, spare2, spare1},
    mbsfn-SubframeConfigList            EUTRA-MBSFN-SubframeConfigList     OPTIONAL,   -- Need M
    nrofCRS-Ports                       ENUMERATED {n1, n2, n4},
    v-Shift                             ENUMERATED {n0, n1, n2, n3, n4, n5}
}

LTE-CRS-PatternList-r16 ::=         SEQUENCE (SIZE (1..maxLTE-CRS-Patterns-r16)) OF RateMatchPatternLTE-CRS



However, we observe that the CRS-RM pattern IE for the co-located LTE cell, contains most of the information that has been repeatedly asked in the WI to be provided as assistance information in CRS-IM LLR weighing reception, if assumed that the network configuration is the same for all cells in the network.
The CRS-RM pattern IE contains most of the information potentially required to assist in CRS-IM LLR weighing reception.
We assume that most deployed systems are DSS capable, even if the functionality is not used by the operator. Hence, the above information about CRS REs and sequences can also be assumed to be available to the network, if the operator informs the serving cell about the configuration of the interfering LTE cells. However, the configuration cannot directly be transmitted to the UE to assist in CRS-IM using the existing RateMatchPatterneLTE-CRS IE, as configuration of this IE will automatically also enable CRS-RM (See TS 38.214 [2], clause 5.1.4.2).
RRC configuration of RateMatchPatternLTE-CRS IE enables CRS-RM and, thus, prevents using CRS-IM approaches to convey the information.

Some of the information agreed in earlier RAN4 discussions, are not available in above the RateMatchPatternLTE-CRS IE. In particular the following has been mentioned (even if not accepted by all companies) to be required for LLR Weighting:
· CRS muting
· CRS sequence of interfering cells 
· Max Number of CRS ports possible in the network
· List if V-shift used (baseline assumption is currently to not have this included, however we have argued differently)
· List of CID candidates 
The existing RateMatchPatternLTE-CRS IE is missing some of the parameters agreed in the previous RAN4 meetings as required for LLR Weighting.

Our proposal is to create a new signalling for the CRS-IM purpose, which builds on, and contains the NW available information from the existing IE RateMatchPatternLTE-CRS used to configure a pattern to rate match around LTE CRS (See TS 38.214 [2], clause 5.1.4.2). 
Interference cell CID is included as a list of CID candidates and if provided it will be the responsibility of the UE to determine which of the CIDs in the candidate list are the dominant ones.
As already observed earlier in this contribution, we believe there are good reasons to also include a list of v-shifts, hence we have included this in our proposal.
In the following this is the assumed baseline of information required to assist in LLR weighting:
· The parameters carrierFreqDL (same as in LTE CRS RM), carrierBandwidthDL (same as in LTE CRS RM), mbsfn-SubframeConfigList (same as in LTE CRS RM), nrofCRS-Ports (same as in LTE CRS RM) and crs-Muting (indicates whether CRS muting is used) can be assumed to be the same for all LTE cells in the network (i.e., they are not cell-specific). 
· Assumption that different nrofCRS-Ports is a limited case situation. In case nofCRS-Ports differs, the network should provide the most optimal value and accept the UEs would not have as good an IM as if a correct value was provided (in case the nrofCRS-Ports value is actually higher than used in the network, the IM will degrade performance).
· A list of used v-Shifts. This captures which v-shift are ultimately used in the UE environment and follows NW planning/PCI allocation, thereby limiting the UE effort. This can be utilized by UEs not requiring the CID candidate list for LLR Weighting. In addition it can be used by UEs to reduce the list of CID candidates, as the v-shift list might have knowledge about possible interference cells from the list of CID candidates which are not active.
· A list of CID candidates to be used by UEs requiring the CRS-sequence for LLR Weighting implementation. If the v-shift list is also provided, this can potentially support the UE to reduce the number of CIDs in the candidate list.
The information provided in the following proposals, would be non-dynamic information taken from the network configuration. Hence it is assumed that during network planning/setup, the individual NR cells will be made aware of which LTE interference cells are expected to be present at cell edge and their configuration with relation to v-shift and number of CRS ports pairs is known. While the LLR-weighting is dynamically changing with, e.g., channel and interference characteristics, the NWA information is not expected to change during RRC_connected states.
Information provided in any level of NWA is non-dynamic information taken from the network configuration. The information provided is not expected to change during RRC_connected states.

As the NR basestation is assumed unaware of which interferer might be the strongest for the individual UEs, the UEs would have to determine this on its own, based on the provided information, which will reduce the complexity on the UE side compared to blind detection without any pre-knowledge. This leads to the following compromise proposal which support UE with the static network configuration which will simplify UE detection of parameters for LLR Weighting without addition of complex enhancements to the network implementation.
RAN4 to ask RAN2 define new optional RRC signaling for CRS-IM IE, which contains the NW available information from the IE RateMatchPatternLTE-CRS and adds optional information for CRS-muting, (Max) Number of CRS ports, list of v-shift candidates and list of CID Candidates. The information provided in this new IE should be provided in a non-dynamic manner. Configuration of this message does not trigger CRS-RM functionality.
This new IE can be used to assist the UE in LLR weighting CRS-IM, and is updated sparingly, as the network configuration changes, using RRC reconfiguration.
The following section we provide a proposal as example only, which could be used for NWA. Note that the final layout would be decided in RAN2.

NWA RRC signalling proposal
For the following CRS-IM IE it is assumed that all interferes will have the same parameters as defined in the CRS-RM IE. Fully new and modified IEs are marked in bold.
CRS-IM-PatternLTE-r17 ::=         SEQUENCE {
    defaultParametersValid-r17              ENUMERATED {true}                           OPTIONAL, -- Need R
    carrierFreqDL-r17                       INTEGER (0..16383)                          OPTIONAL, -- Need R
    carrierBandwidthDL-r17                  ENUMERATED {n6, n15, n25, n50, 
                                                        n75, n100, spare2, spare1}      OPTIONAL, -- Need R
    mbsfn-SubframeConfigList-r17            EUTRA-MBSFN-SubframeConfigList              OPTIONAL, -- Need R
    crs-Muting-r17                          ENUMERATED {true}                           OPTIONAL, -- Need R
    v-ShiftList-r17                         BIT STRING(6)                               OPTIONAL, -- Need R
    maxNrofCRS-Ports-r17                    ENUMERATED {n1, n2, n4}                     OPTIONAL, -- Need R
    cidCandidateList-r17                    SEQUENCE (SIZE (1..N)) OF INTEGER (0..503)  OPTIONAL  -- Need R
}

Additionally, when this is applied for a serving cell, we assume that RAN2 will enable setup and release of the signalling e.g. via the SetupRelease-structure as shown below:
    crs-IM-PatternLTE-r17              SetupRelease {CRS-IM-PatternLTE-r17}        OPTIONAL -- Need M

There might be UEs where CRS-IM does not provide advantage in specific situations, hence there must be a way for the NW to disable CRS-IM.
It must be up to the NW to decide if CRS-IM is used or not.

Introduced parameters description
In this section we will describe the newly proposed IEs in more detail.

defaultParametersValid-r17
The “defaultParametersValid-r17” is introduced as a optional parameter to indicate to the UE if the default assumed parameters can be trusted unless changed by an optional field.
· Not present  The default assumed parameters cannot be trusted and only parameters provided in the NWA signalling will be known to the UE.
· True  The default assumed parameters can be trusted and will only be changed if new values are provided in the NWA signalling. NOTE: This means that if an optional parameter is not provided in the NWA signalling, the default assumed value shall be used by the UE.
Introduce an optional information parameter “defaultParametersValid-r17” to indicate if the default assumed parameters can/cannot be trusted. “defaultParametersValid-r17” should default to true (i.e. the default assumed parameters can be trusted)

crs-Muting-r17
The “crs-Muting-r17” is introduced as an optional parameter to indicate to the UE, if CRS Muting is used. If the parameter is present, CRS muting is used and if it is absent, CRS muting is not used. To our understanding, CRS Muting is not widely used, hence the default setting should be set to false indicating that CRS muting is not used.
Introduce an optional information parameter “CRS-Muting-r17” to indicate if CRS muting is used in the network. “CRS-Muting-r17” should default to the agreed default assumed setting.

v-shiftList-r17
The “v-ShiftList-r17” is introduced as an optional list of the used v-shift in the network. As the list will indicate the used v-shift values in the network, the information will potentially reduce the number of v-shifts for the UE to detect. This value is introduced instead of the “v-shift” in the RateMatchPatternLTE-CRS IE.
Introduce an optional information parameter “v-ShiftList-r17” to indicate which v-shift is used in the LTE network. “v-ShiftList-r17” should default to the agreed default assumed setting.

maxNrofCRS-Ports-r17
The “maxNrofCRS-Ports-r17” will indicate the maximum number of CRS ports used by the network. In case the same number of CRS Ports are used across the network, the value will represent the used setting. In case different number of CRS ports are used across the network, this value will indicate to the UE, how many ports it needs to do blind detection on. The “maxNrofCRS-Ports-r17” is introduced instead of the “nrofCRS-Ports” in the RateMatchPatternLTE-CRS IE.
Introduce an optional information parameter “maxNrofCRS-Ports-r17” to indicate the maximum number of CRS ports used by the network. RAN4 to discuss, if a default assumption for this parameter can be chosen. 

cidCandidateList-r17
The “cidCandidateList” will provide a list of CID interference candidates, which the UE might encounter when connected to the serving cell providing the NWA signalling. The list will not be provided with any kind of priority with relation to which CID might be the dominant interferer to the UE. It is expected the UE will determine the dominant interferer with support of the CID candidate list.
Introduce an optional information parameter “cidCandidateList” to indicate which CIDs a UE might encounter as LTE interference cell. This information parameter will not have a default.

UE Capability Signalling
The question of UE Capability Signalling were discussed in RAN4#101-bis-e. The following is taken from the WF [1]:
	Granularity of UE CRS-IM Capability
· Option 1: Introduce granularity of per CC, per band, per band combination (per Feature Set per CC)
· Option 2: Introduce granularity of per UE 
· Option 3: Introduce granularity of per UE, but only applicable for the bands that are overlapping with LTE spectrum
· Option 4: Introduce granularity of per band, per band combination (per Feature Set)

Applicability of UE CRS-IM Capability
· For 15kHz SCS:
· Option 1: FR1 only, no FDD/TDD difference
· Option 2: UE capabilities are applicable whenever they are signalled
· For scenario 1 and 2:
· Option 3: Introduce separate features for scenario 1 and scenario 2 



Granularity of UE CRS-IM Capability
If a UE supports CRS-IM, it can be assumed the support is for all bands that are overlapping with LTE spectrum. It will be too complex from NW perspective to handle a granularity proposed in option 1.
If a UE supports CRS-IM, it should be for all supported bands. It is too complex to introduce granularity as proposed in option 1. 
Capability of CRS-IM should be per UE and applicable for the bands that are overlapping with LTE spectrum (Option 3)

Applicability of UE CRS-IM Capability
Discussing features would require different NWA for each feature. We would prefer to discuss different capabilities as the headline states. 
Having different capabilities would fragment the UE implementation space even further.
Only provide one per-UE capability (i.e. CRS-IM capable) in the UE capability signalling.

Conclusion
In this contribution we have provided our views on the open issues for the subject of “Necessity of Network Assistant Signalling”. In addition, we have provided a compromise proposal for a Network Assistance Signaling IM.
CID and V-Shift information
1. Our expectation for the CID list is to provide a semi-static list of CIDs which a UE might encounter as interferes.
Providing dynamically updated list of CID is far more complex than providing a list of v-shifts, as the v-shifts are already available at the user plane.
As the network is unaware of the most dominant interfering cell(s) for specific UEs, the UEs would need to determine on their own, which of the possible CIDs from the provided down selected interference CID candidate list are the dominant interferers.
1. The CID list provided in the NWA signalling shall be a serving cell-based candidate list of possible Providing the list of v-shifts in addition to CID could reduce the complexity on UE side.
Providing the list of v-shifts in addition to CID could reduce the complexity on UE side.
1. Introduce an optional field in the NWA signalling containing a serving cell-based list of used v-shifts in parallel with the optional field containing a candidate list of CIDs.

LTE channel bandwidth for scenario 2
Obtaining LTE channel bandwidth using InterRAT MO or NWA signalling will provide the same results.
Test requirements for scheme#1 and scheme#2 can be the same.
UE is not required to support both NWA and InterRAT MO when supporting CRS-IM. UE capability signalling will inform the NW what is supported (either InterRAT MO or NWA; or both).
It can be assumed, that CRS-IM parameters will be the same for the UE independent on using InterRAT MO or NWA signalling.
As the parameters will be the same (assuming no mis-detection) for InterRAT MO and NWA signalling and there is no requirement for a UE to support both InterRAT MO and NWA at the same time.
RAN4 to not have separate requirements defined for InterRAT MO and NWA signalling (Option 2).

Signalling design when the default NW configuration assumptions are NOT valid
If an optional field is not provided in NWA signalling, the default value of said the field shall be assumed.
With above observation there is no way for the network to inform the UE if a parameter is invalid, without providing an alternative value of said parameter.
Consider introducing a field in the NWA signalling, which can be used to invalidate all default assumptions.

How to inform UE to enable CRS-IM
InterRAT MO cannot be used to also indicate enabling CRS-IM as it is not used solely for CRS-IM.
NWA Signalling can be used to indicate enabling of CRS-IM as it is dedicated to CRS-IM and only will be transmitted in case CRS-IM is to be used.
An empty NWA Signalling MO can be used to indicate enabling of CRS-IM when NW are using InterRAT MO instead of NWA signalling.
UE reception of NWA signalling MO will enable CRS-IM.  indicate to UE that CRS-IM is to be enabled. 

NWA signalling framework proposal
The best compromise between NW and UE implementation complexity will be to provide NWA signalling “per serving cell”.
UE will be required to determine the dominant interferer as the NW will not have this information, hence UE will anyway have to monitor on the interference cells and will need to determine the correct CID for the dominant interferer. Having a reduced list of CIDs candidates will highly reduce the complexity on the UE side.
NWA signalling is “per serving cell”.
The CRS-RM pattern IE contains most of the information potentially required to assist in CRS-IM LLR weighing reception.
RRC configuration of RateMatchPatternLTE-CRS IE enables CRS-RM and, thus, prevents using CRS-IM approaches to convey the information.
The existing RateMatchPatternLTE-CRS IE is missing some of the parameters agreed in the previous RAN4 meetings as required for LLR Weighting.
Information provided in any level of NWA is non-dynamic information taken from the network configuration. The information provided is not expected to change during RRC_connected states.
RAN4 to ask RAN2 define new optional RRC signaling for CRS-IM IE, which contains the NW available information from the IE RateMatchPatternLTE-CRS and adds optional information for CRS-muting, (Max) Number of CRS ports, list of v-shift candidates and list of CID Candidates. The information provided in this new IE should be provided in a non-dynamic manner. Configuration of this message does not trigger CRS-RM functionality.
It must be up to the NW to decide if CRS-IM is used or not.
Introduce an optional information parameter “defaultParametersValid-r17” to indicate if the default assumed parameters can/cannot be trusted. “defaultParametersValid-r17” should default to true (i.e. the default assumed parameters can be trusted)
Introduce an optional information parameter “CRS-Muting-r17” to indicate if CRS muting is used in the network. “CRS-Muting-r17” should default to the agreed default assumed setting.
Introduce an optional information parameter “v-ShiftList-r17” to indicate which v-shift is used in the LTE network. “v-ShiftList-r17” should default to the agreed default assumed setting.
Introduce an optional information parameter “maxNrofCRS-Ports-r17” to indicate the maximum number of CRS ports used by the network. RAN4 to discuss, if a default assumption for this parameter can be chosen. 
Introduce an optional information parameter “cidCandidateList” to indicate which CIDs a UE might encounter as LTE interference cell. This information parameter will not have a default.

UE Capability Signalling
If a UE supports CRS-IM, it should be for all supported bands. It is too complex to introduce granularity as proposed in option 1. 
Capability of CRS-IM should be per UE and applicable for the bands that are overlapping with LTE spectrum (Option 3)
Having different capabilities would fragment the UE implementation space even further.
Only provide one capability (i.e. CRS-IM capable) in the UE capability signalling.
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