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Introduction
[bookmark: OLE_LINK272][bookmark: OLE_LINK273]In this paper, we further discuss some remaining issues related to SS-RSSI measurement in section 2. And some remaining issues on CSI-RS measurement configuration are also discussed in the section 3, including CSI-RS for L3 mobility collision with SSB and measurement BW of CSI-RS for Mobility.
SS-RSSI Time Domain Measurement Resource 
Regarding the time domain measurement resources, the latest RAN1 agreements and discussion are listed as below:
	Agreements:
· The same default SS-RSSI measurement time resources are applicable for all SS-RSRQ measurements in the same carrier.

To continue discussion till next meeting. Aim to conclude in early week of next RAN1 meeting
· For FDD:
· Accept RAN4 recommended default SS-RSSI measurement time resources
· FFS: whether or not the UE is required to measure all SS-RSSI measurement time resources.
· For TDD: 
· FFS: whether or not the UE is required to measure all SS-RSSI measurement time resources.
· Down-select from the following alternatives:
· Alt 1: a subset of OFDM symbol of the slots that contain detected SSB. 
· The subset of OFDM symbols are: 
· Option 1) first 12 OFDM symbols
· Option 2) first 5 OFDM symbol in the half slot that SSB was detected
· Option 3) all OFDM symbols before a detected SSB in each half slot that contains the detected SSB
· Option 4) 2 OFDM symbols
· Option 5) First 1 OFDM symbol  for Case A & B, first 2 symbol for Case C & D, first 4 symbol for Case E (case A,B,C,D,E are SS/PBCH patterns for different bands)
· Option 6) All symbols excluding the OFDM symbol corresponding to the detected SSB
· Alt 2: a set of OFDM symbols relative to the detected SSB
· Alt 3:  RAN4 recommendation 
· Alt 4: RAN4 recommendation with the exclusion of resources where slots that do not carry detected SSB  



One open issue is whether the UE is required to measure all SS-RSSI measurement time resources. It is obvious UE will skip its own UL symbols, because UE is not required to transmit UL transmission and perform measurement simultaneously.
[bookmark: _Ref503551246]Proposal 1: In TDD, UE is not required to measure the SS-RSSI measurement time resources on its own UL symbols. 

Regarding the SS-RSSI in TDD, it observed that if different RSSI definitions are specified in TDD and FDD, one offset could be required to compare RSSI in inter-freq. measurement.
[bookmark: _Ref506902856]Proposal 2: It should discuss how to compare SS-RSSI in inter-frequency measurement if different RSSI definitions are specified in TDD and FDD.

[bookmark: _GoBack]Many alternatives were discussed for SS-RSSI in TDD, and it can be categorized into 2 approaches, regarding whether or not the slot boundary detection involved:
· SS-RSSI with slot boundary detection involved. E.g. Alt 1 and Alt 4, where RSSI is based on the “slots” and the slot boundary detection is required to derive SS-RSSI. 
· SS-RSSI without slot boundary detection involved. E.g. Alt 2 and Alt 3, where RSSI is relative to the detected SSBs or SMTC and slot boundary detection is not necessary.
But if the slot boundaries of cells are not well synchronized, it will mandate UE to read SSB time index (SBI) of other cells to derive slot boundary. Since SS-RSSI would be used in IDLE mode, UE should not be mandated to read other cells’ SBI in IDLE mode. Therefore, the RSSI definition without slot boundary detection is preferred.
[bookmark: _Ref506902863]Proposal 3: IDLE mode UE should not be mandated to detect SSB time index of other cells. 

[bookmark: _Ref506902868]Proposal 4: SS-RSSI is measured based on a set of OFDM symbols relative to the detected SSB (Alt. 2) or based on RAN4 recommendation (Alt. 3).
[bookmark: OLE_LINK52][bookmark: OLE_LINK53]
3. Measurement based on CSI-RS
3.1. CSI-RS for L3 mobility collision with SSB
According to current RRC configuration of CSI-RS, it is not clear whether CSI-RS could be punctured by SSB, as illustrated in Figure 2. If the configured CSI-RS is punctured, it would have impact on the channel estimation performance, then it would degrade the measurement accuracy. So it would be necessary to avoid to configure CSI-RS which will be punctured by SSB.
[bookmark: _Ref503465482]Proposal 5: It should avoid to configuring CSI-RS which will be punctured by SS/PBCH block.
[image: ]
Figure 1: CSI-RS punctured by SSB
3.2. Measurement BW of CSI-RS for Mobility
Given the measurement BW, including BW size and starting PRB, of CSI-RS recourses are cell-specific, so the measurement BW of different cells could be either fully disjoint (as cell 2 and cell 3 in the left side in Figure 2) or partially overlapped, as illustrated in the left side in Figure 2, and UE will be mandated to apply wide measurement BW to receive “union” of configured CSI-RS resources. 
[image: ][image: ]
Figure 2: UE measurement BW for CSI-RS resources for L3 Mobility

[bookmark: _Ref503465484]It prefers to perform RRM measurement at reasonable UE cost without mandating UE to use wide UE measurement BW, so it is beneficial to confine CSI-RS resources within a certain frequency resources, and UE performs CSI-RS RRM measurements within a given BW. 
[bookmark: _Ref506380184]Proposal 6: For both intra-frequency and inter-frequency measurements in CSI-RS based RRM, UE is not required to measure CSI-RS resources outside a bandwidth of [24] PRBs.

For intra-frequency measurement, one open issue is the relationship between CSI-RS reoucres and BWP. Since the CSI-RS resources and BWP are configured seperately, so there could be some cases as illustrated in Figure 3: 
· Case 1: all configured CSI-RS resources within the active DL BWP
· Case 2: some configured CSI-RS resources outside the active DL BWP, but the active DL BWP overlaps at least X PRBs of each configured CSI-RS resource.  
· Case 3: some configured CSI-RS resources outside the active DL part, but the active DL BWP overlaps less than X PRBs of each configured CSI-RS resource.  
[image: ]
Figure 3: the relationship between CSI-RS resources and BWP
Without gap, UE is not required to perform measurement on CSI-RS resources outside active DL BWP, because UE needs some time for RF tuning. 
[bookmark: _Ref506380186]Proposal 7: UE is not required to perform measurement on CSI-RS resources outside active DL BWP.
However, it could lead to different options of UE behavior, e.g. 
· Opt. 1: gap shall be configured to UE when BW of CSI-RS for mobility outside active DL BWP, regardless how much X PRBs within active DL BWP
· E.g. in Case#2, UE measures CSI-RS of cell#0, and gap should be configured to UE to measure CSI-RS of cell#1
· Opt. 2: UE only measures the overlapped part between the configured CSI-RS resources and its active DL BWP, when a CSI-RS resource has no less than X PRBs inside DL active BWP. 
To simplify the requirement and also reduce the usage of gap, Opt 2 is preferred.
[bookmark: _Ref503465486]Proposal 8: UE only measures the overlapped part between the configured CSI-RS resources and its active DL BWP, when a CSI-RS resource has no less than X PRBs inside DL active BWP.
Summary
In this contribution, we provided more discussion on aspects related to RRM measurement. Based on the discussion, the following proposals are given for consideration. 
Proposal 1: In TDD, UE is not required to measure the SS-RSSI measurement time resources on its own UL symbols. 
Proposal 2: It should discuss how to compare SS-RSSI in inter-frequency measurement if different RSSI definitions are specified in TDD and FDD.
Proposal 3: IDLE mode UE should not be mandated to detect SSB time index of other cells.
Proposal 4: SS-RSSI is measured based on a set of OFDM symbols relative to the detected SSB (Alt. 2) or based on RAN4 recommendation (Alt. 3).
Proposal 5: It should avoid to configuring CSI-RS which will be punctured by SS/PBCH block.
Proposal 6: For both intra-frequency and inter-frequency measurements in CSI-RS based RRM, UE is not required to measure CSI-RS resources outside a bandwidth of [24] PRBs.
Proposal 7: UE is not required to perform measurement on CSI-RS resources outside active DL BWP.
Proposal 8: UE only measures the overlapped part between the configured CSI-RS resources and its active DL BWP, when a CSI-RS resource has no less than X PRBs inside DL active BWP. 
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