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1. Introduction

[100e-5LS-05] Email approval of reply LS to R1-2000168 by 2/28 – LGE

2. Discussion
· Question1: What the additional information is needed to indicate the frequency position of the SRS resource other than freqDomainPosition and freqDomainShift??
	Source
	Proposal

	[2]
	RAN1 answer 1: ARFCN as a reference point can be added to indicate the frequency position of the SRS resource other than freqDomainPosition and freqDomainShift.

	[3]
	In Rel-15, SRS transmission configuration was defined per a BWP per a serving cell in RRC configuration. But, in CLI SRS resource configuration [1], BWP and serving cell related information was missing and it is understood that they are necessary in order for a UE to determine a reference point of the frequency-domain starting position for CLI SRS measurement in non-CA or CA. Regarding BWP related information, CLI RSRP measurement is operated within active BWP which is already known to gNB and the UE. Then, there is no need to explicitly configure the BWP related information. On the other hand, regarding serving cell related information, it is RAN1 understanding that servCellIndex can be simply added in the CLI SRS resource configuration and CLI SRS measurement result.

	[4]
	Observation 1: 
· In RAN1, there was no discussion regarding the reference point for measurement resource configuration. Therefore, further discussion for indication of reference point of SRS-RSRP resource is necessity.
· One possible approach is to follow the reference point for serving cell (e.g., subcarrier 0 in common resource block 0, the lowest subcarrier of the BWP). Another approach is to define new RRC parameter to indicate reference point for each SRS-RSRP measurement resource.

	[5]
	Reply 1. The additional information can be the RB offset between CRB 0 of the victim UE and the RB that is used as the frequency reference of the SRS sequence transmitted by the aggressor UE based on the subcarrier spacing in the SRS resource configuration. Depending on which is used by the aggressor UE, network configures the RB offset based on CRB 0 for the aggressor UE or the starting RB of the BWP where SRS is transmitted.

	[6]
	Answer: The measurement is only performed on the active BWP, thus the SRS configuration here should contain at least the information BWP ID that the SRS resource belongs to. Furthermore, since the measurement is also supported for CA, the serving cell ID that the measurement resource is associated with should also be provided.


Observation: Frequency position should be indicated for generating SRS sequence. 
Proposal for conclusion #1: For SRS sequence generation, frequency domain reference position should be indicated. According to mapping to physical resources for sounding reference signal described in TS38.211, one of two reference points (i.e., subcarrier 0 in common resource block 0, the lowest subcarrier of the BWP) is applied. For SRS-RSRP measurement resource configuration, frequency position for CRB0 of aggressor UE should be indicated by a parameter (i.e., ARFCN). In addition, the starting RB of the BWP where SRS is transmitted should be indicated by new parameter (e.g., start RB index based CRB 0) with reference subcarrier spacing.

	Company
	View/Comments

	Samsung
	To determine the freq. domain reference position, two parameters are defined in TS38.211 i.e.,𝑁BWP startand𝑛shift.In the running 331 CR, SRS-RSRP measurement resource configuration already includes freqDomainShift (𝑛shift).Also, SRS-RSRP is measured within active DL BWP which was already captured in agreed RRC parameter list of R1-1903835. So, the UE and the gNB already know𝑁BWP start. Only missing information is regarding pointA for determining common reference point based on whether it is Pcell or not. So, serving cell index is necessary as the addition information.

	CATT
	The reason for two reference points (subcarrier 0 in common resource block 0 and lowest subcarrier of BWP) is that the range of freqDomainPosition is too small in Rel-15. If in Rel-16 the range is extended, we don't need to have two reference points. One reference point of CRB 0 is sufficient. When configuring SRS for victim UE, if frequency domain position is configured with respect the CRB0 of victim UE, no additional information is needed.

	Qualcomm
	Additional information needs to be provided to the victim UE as reference frequency of the SRS. This is because 1) carrier frequency of the cell for the aggressor UE and the carrier frequency of the cell for the victim can be different, 2) active BWP for the aggressor UE and active BWP for the victim can have different starting frequency location.
Without any restriction, the proposal may result in some new requirement for CLI SRS-RSRP measurement that was not considered before and cannot be supported by the UE.
RAN1 agreements have implied RB grid alignment between the aggressor UE and the victim UE. Based on this, RAN4 made the decision that CLI measurement can be performed within active BWP of the victim UE based on scheduling configuration and hence no measurement gap is needed. If an arbitrary ARFCN is allowed for CLI SRS configuration, RB grid of aggressor UE and victim UE may not align. Consequently, this most probably breaks current RAN4 assumption on no measurement gap. In addition, the measurement gap based SRS RSRP measurement is similar to CSI-RS based RRM which is an optional UE feature – while current RAN1/RAN4 agreed SRS RSRP is closer to CRI-RSRP measurement which all UE is expected to support.
Based on these, we think additional restriction should be made to the proposal so that Rel. 16 CLI measurement only supports the scenario that aggressor UE’s RB grid and victim UE’s RB grid are aligned (i.e., subcarrier 0 of a RB of the aggressor UE has same frequency as subcarrier 0 of a RB of the victim UE if the two UEs are configured with same SCS in their active BWPs). This can avoid RAN4 repeating the same discussion on whether measurement gap is needed. Moreover, it can avoid further RAN1 discussion on whether a UE can support the SRS measurement within gap in UE feature discussion. More flexible and complicated CLI SRS configuration with RB alignment can be left to future releases.

	 ZTE
	 In 38.211, the reference point for SRS is subcarrier 0 in CRB or lowest subcarrier of BWP. Considering the BWP configuration of aggressor UE and victime UE, point A of aggressor cell and victim cell can be different, we think the ARFCN of the reference point of the generated SRS sequence needs to be indicated to the victim UE. 

	NTT DOCOMO
	We are fine with FL proposal and additional restriction proposed by Qualcomm.

	Ericsson
	We are not sure if this proposal would work. It would seem as if the suggested frequency position and BWP information suggested would only be based on the aggressor UE, which would seem strange as the configuration is victim-UE centric, meaning that the victim UE should not need to bother what might be BWP or reference point configuration of an aggressor UE. What would be needed is the serving cell index and which BWP that a specific resource is configured in for the victim UE and then it would be up to the network to make sure that this is configured in accordance with aggressor UE configurations. Signalling which BWP that an SRS configuration is in is also useful for easy determination of which SRS resource that the UE need to measure on a specific active BWP.

	Huawei, HiSilicon
	The frequency domain position of the SRS-RSRP measurement position should be configured to the UE for measurement. We feel that the SRS-RSRP measurement resource should be RB aligned with the measuring UE, so for simplicity, the RB position of the SRS-RSRP measurement should be with respect to the CRB0 of the Victim UE. Furthermore, the additional information should be the serving cell Id for the measurement resources configuration.

	Intel
	Frequency domain reference point for SRS-RSRP measurement resource needs to be agreed in RAN1. Since SRS-RSRP measurement resource is configured for the victim UE, subcarrier 0 in CRB0 of victim UE can be used as the frequency domain reference point.




· Question2: Is additional information needed for CLI RSSI resource?
	Source
	Proposal

	[2]
	RAN1 answer 2: RAN1 understands the new additional information of the serving cell index (i.e. servCellIndex) is needed for CLI RSSI resource configuration.

	[3]
	In [1], CLI RSSI resource configuration includes start PRB and the number of PRBs. In addition to the start PRB and the number of PRBs, serving cell related information is necessary in order for a UE to determine which serving cell should be measured in CA. It is RAN1 understanding that servCellIndex can be simply added in the CLI RSSI resource configuration and CLI RSSI measurement result.

	[4]
	Observation 2: 
· Following the RAN2 agreement that CLI measurement resource is applicable to CA scenario, further discussion is required whether additional information is also needed for CLI RSSI resource.

	[5]
	Reply 2. No additional information is needed besides startPRB and nrofPRBs which are based on CRB 0 of the victim UE and the reference subcarrier spacing of the CLI RSSI configuration. 

	[6]
	Answer: Since the CLI RSSI measurement is configured per cell, once the frequency domain position of the resources are determined, the UE can perform the measurement according to the active BWP. Therefore, the above configurations are sufficient for the CLI RSSI measurement resource configuration in frequency domain.


Observation: In addition to the start PRB and the number of PRBs, serving cell related information is needed in order for a UE to determine which serving cell should be measured.
Proposal for conclusion #2: Additional information of serving cell index (i.e., servCellIndex) is needed for CLI RSSI resource configuration.


	Company
	View/Comments

	Samsung
	OK with the proposal.

	Qualcomm
	RAN1 has assumed non-coherent reception of CLI signals for CLI RSSI measurement. In addition, RAN1 has agreed inRAN1 AdHoc 1901 that PRB level indication (e.g., starting PRB and ending PRB) is within downlink active BWP. These information is sufficient for the victim UE to perform RSSI measurement within its active BWP. Besides, it is unclear why network configures CLI RSSI for a cell that UE does not want to measure. If there is such a case, network should just not provide the CLI RSSI resource for that cell to the UE. Therefore, we do not think additional information of the aggressor cell is needed.
 
Agreement
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
 

	 ZTE
	 Agree with proposal 2. For CA/DC case, it makes sense to inform UE which serving cell should be measured. So serving cell index (i.e., servCellIndex) is needed for CLI RSSI resource configuration.

	 NTT DOCOMO
	 We share similar view with Qualcomm that additional information is not necessary for CLI-RSSI resource.

	Ericsson
	Ok with the proposal.

	Huawei, HiSilicon
	Ok with the proposal.

	Intel
	We think RAN1 needs to agree on the frequency domain reference point for CLI-RSSI measurement resource configuration as well. Subcarrier 0 in CRB0 of the victim UE can serve as the frequency domain reference point for CLI-RSSI.



· Question3: whether a CLI RSSI resource can be configured across multiple BWPs.
	Source
	Proposal

	[2]
	RAN1 answer 3: RAN1 concludes that a single CLI RSSI resource configuration across multiple BWPs is supported.

	[3]
	It is RAN1 understanding that a CLI RSSI resource can be configured across multiple BWPs because RAN1 had agreed a reference SCS for CSI-RSSI measurement and the reference SCS can be configured per a serving cell. But, if the CLI RSSI resource is larger than the width of the active BWP, the UE shall assume that the actual CLI RSSI measurement resource bandwidth is within the active BWP.

	[4]
	Observation 3: 
· In RAN1 discussion, companies were understanding wider CLI-RSSI resource can be configured than the width of the active DL BWP, and this understanding is captured in RRC parameter list for CLI-RSSI measurement. Therefore, it could be possible to configure a CLI RSSI resource across multiple BWP.

	[5]
	Reply 3. CLI RSSI resource should be configured per BWP for the victim UE.

	[6]
	Answer: Yes, since the CLI RSSI resource is configured per cell, the resource can be larger than the BWP bandwidth, and the measurement is performed only on the REs within the active BWP.


Observation: In RAN1, it has been discussed that the configured value of CLI-RSSI measurement resource is larger than the width of the active DL BWP. Also, UE assumption that when wider bandwidth is configured, the actual CLI-RSSI measurement resource bandwidth is within the active DL BWP is captured at the description of nrofPRBs in RRC parameter list for CLI-RSSI measurement.
Table 1. RRC parameter list for CLI-RSSI measurement [9]
	nrofPRBs
	Allowed size of the measurement BW
Number of PRBs across which this CLI-RSSI measurement resource spans. Only multiples of 4 are allowed. The smallest configurable number is the minimum of 4 and the width of the active DL BWP. If the configured value is larger than the width of the active DL BWP, the UE shall assume that the actual CLI-RSSI measurement resource bandwidth is within the active DL BWP.
	INTEGER(4..maxNrofPhysicalResourceBlocksPlus1)


Proposal for conclusion #3: In RAN1, companies were understanding wider CLI-RSSI resource can be configured than the width of the active DL BWP, and this understanding is captured in RRC parameter list for CLI-RSSI measurement [R1-1903835]. Therefore, it could be possible to configure a CLI RSSI resource across multiple BWP.

	Company
	View/Comments

	Samsung
	OK with the proposal.

	Qualcomm
	A related discussion is seen in R1-2000692 where an observation was made
Observation 1:
1. UE operates CLI-RSSI measurement within BW of DL active BWP using the SCS of DL active BWP. Therefore, we can define that CLI-RSSI measurement is applicable for intra-frequency only.
 
First of all, current RAN1 agreements do not explicitly reflect the statement that “UE operates CLI-RSSI measurement … using the SCS of DL active BWP”. This observation has significant impact on UE implementation complexity. Therefore, it should be explicitly captured as an agreement.
 
In R1-1903835 CLI resource configuration parameter list, RAN1 has agreed the following for CLI RSSI resources
1. For the case where the reference subcarrier spacing is smaller than subcarrier spacing of active DL BWP(s), network configures startPRB and nrofPRBs are as a multiple of active BW SCS divided by reference SCS
1. For the case which the subcarrier spacing of configured active DL BWP(s) is larger than the reference subcarrier spacing, network configures startPosition and nrofSymbols in order for the configured CLI-RSSI measurement resource not to exceed the slot boundary of the active BWP SCS.
1. For the case which the reference subcarrier spacing is larger than subcarrier spacing of active DL BWP(s), network configures startPosition and nrofSymbols are as a multiple of reference subcarrier spacing divided by active BWP SCS.
These bullets guarantee that the CLI resource configuration in reference SCS can be converted to a reasonable corresponding CLI resource configuration in SCS of the active DL BWP.
If configuration of a CLI RSSI resource is allowed across multiple BWPs potentially with different SCS, it should be clarified how the bullets above are interpreted.

	 ZTE
	 Agree with the proposal #3. According to the agreed RRC parameter list in RAN1 #96, the CLI RSSI resource can be configured across multiple BWPs.

	 NTT DOCOMO
	 We are fine with FL proposal.

	Ericsson
	Ok with the proposal.

	Huawei, HiSilicon
	Ok with the proposal.

	Intel
	We are fine with this proposal.
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Conclusion

Question1: What the additional information is needed to indicate the frequency position of the SRS resource other than freqDomainPosition and freqDomainShift?
RAN1 answer 1: For SRS-RSRP measurement resource configuration, 
0. SRS measurement configuration is based on the frequency grid of victim UE’s serving cell.
For a serving cell, parameter(s) for downlink BWP identification (e.g. BWP-ID) can be configured. Also, for CA/DC case, one additional parameter (e.g., servCellID) can be configured. 
0. Note: The final decision on RRC signaling is up to RAN2.
0. Note: Every SRS-Resource in SRS-RSRP measurement resource configuration is assumed to be associated with one DL BWP of the victim UE, i.e. per BWP configured for the victim UE
0. Note: In Rel-16 SRS-RSRP measurement, it is assumed that aggressor UE’s RB grid and victim UE’s RB grid are aligned. (RB grid alignment means that subcarrier 0 of at least one RB of the aggressor UE’s UL active BWP for SRS transmission has the same frequency as subcarrier 0 of a RB of the victim UE’s active DL BWP if the victim UE is configured to measure the corresponding SRS resource when the two UEs are configured with the same SCS in their active BWPs.)

Question2: Is additional information needed for CLI RSSI resource?
RAN1 answer 2: For CLI-RSSI measurement resource configuration,
· The frequency reference point is subcarrier 0 of CRB0 of the victim UE’s serving cell.
· Note: RAN1 discussed whether "CLI RSSI resource is configured in each serving cell of the victim UE" or "the CLI RSSI resource is associated with a serving cell ID corresponding to a serving cell of the victim UE" is necessity. However, RAN1 considered the decision is RAN2 work scope.
Question3: Whether a CLI RSSI resource can be configured across multiple BWPs.
RAN1 answer 3: In RAN1, companies were understanding wider CLI-RSSI resource can be configured than the width of the active DL BWP, and this understanding is captured in RRC parameter list for CLI-RSSI measurement [R1-1903835]. Therefore, it could be possible to configure a CLI RSSI resource across multiple BWPs.
· Note: In R1-1903835 which was included in RAN1 LS R1-1903836, RAN1 shared the configuration parameters for CLI measurement. 
i. In description of parameter “startPRB” for CLI RSSI, the following rule is defined
1. For the case where the reference subcarrier spacing is smaller than subcarrier spacing of active DL BWP(s), network configures startPRB and nrofPRBs as a multiple of active BW SCS divided by reference SCS
ii. In description of parameter “nrofSymbols” for CLI RSSI, the following rules are defined
1. For the case which the subcarrier spacing of configured active DL BWP(s) is larger than the reference subcarrier spacing, network configures startPosition and nrofSymbols in order for the configured CLI-RSSI measurement resource not to exceed the slot boundary of the active BWP SCS. 
2. For the case which the reference subcarrier spacing is larger than subcarrier spacing of active DL BWP(s), network configures startPosition and nrofSymbols [are] as a multiple of reference subcarrier spacing divided by active BWP SCS.
· Note: It is assumed that if the time/frequency resource configuration rules cannot be satisfied by a CLI RSSI resource for CLI RSSI measurement in an active BWP by the victim UE, the victim UE is not required to measure CLI RSSI using this CLI RSSI resource.
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