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Introduction
[bookmark: _Ref494215420]In RAN Plenary#86, R17 FeMIMO WID has been approved [1]. The scope related to RAN1 is shown below. 
1. Enhancement on multi-beam operation, mainly targeting FR2 while also applicable to FR1: 
a. Identify and specify features to facilitate more efficient (lower latency and overhead) DL/UL beam management to support higher intra- and L1/L2-centric inter-cell mobility and/or a larger number of configured TCI states:
i. Common beam for data and control transmission/reception for DL and UL, especially for intra-band CA
ii. Unified TCI framework for DL and UL beam indication
iii. Enhancement on signaling mechanisms for the above features to improve latency and efficiency with more usage of dynamic control signaling (as opposed to RRC)
b. Identify and specify features to facilitate UL beam selection for UEs equipped with multiple panels, considering UL coverage loss mitigation due to MPE, based on UL beam indication with the unified TCI framework for UL fast panel selection 
2. Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
a. Identify and specify features to improve reliability and robustness for channels other than PDSCH (that is, PDCCH, PUSCH, and PUCCH) using multi-TRP and/or multi-panel, with Rel.16 reliability features as the baseline 
b. Identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception
c. Evaluate and, if needed, specify beam-management-related enhancements for simultaneous multi-TRP transmission with multi-panel reception
d. Enhancement to support HST-SFN deployment scenario:
i. Identify and specify solution(s) on QCL assumption for DMRS, e.g. multiple QCL assumptions for the same DMRS port(s), targeting DL-only transmission
ii. Evaluate and, if the benefit over Rel.16 HST enhancement baseline is demonstrated, specify QCL/QCL-like relation (including applicable type(s) and the associated requirement) between DL and UL signal by reusing the unified TCI framework
3. Enhancement on SRS, targeting both FR1 and FR2:
a. Identify and specify enhancements on aperiodic SRS triggering to facilitate more flexible triggering and/or DCI overhead/usage reduction
b. Specify SRS switching for up to 8 antennas (e.g., xTyR, x = {1, 2, 4} and y = {6, 8})
c. Evaluate and, if needed, specify the following mechanism(s) to enhance SRS capacity and/or coverage: SRS time bundling, increased SRS repetition, partial sounding across frequency
4. Enhancement on CSI measurement and reporting:
a. Evaluate and, if needed, specify CSI reporting for DL multi-TRP and/or multi-panel transmission to enable more dynamic channel/interference hypotheses for NCJT, targeting both FR1 and FR2
b. Evaluate and, if needed, specify Type II port selection codebook enhancement (based on Rel.15/16 Type II port selection) where information related to angle(s) and delay(s) are estimated at the gNB based on SRS by utilizing DL/UL reciprocity of angle and delay, and the remaining DL CSI is reported by the UE, mainly targeting FDD FR1 to achieve better trade-off among UE complexity, performance and reporting overhead

In this paper, we will focus on highlighted 4.a and present our opinions.

Discussion
In R15 some discussions on CSI for multiple TRP transmission have been carried out for several meetings. However, due to limited available time, finally one general CSI framework, which is more for single TRP transmission, has been supported as the following:
[image: ]
Figure 1 R15 CSI framework
where one UE could be configured by higher layers with N≥1 CSI-ReportConfig Reporting Settings, M≥1 CSI-ResourceConfig Resource Settings, S≥1 CSI Resource Sets (given by higher layer parameter csi-RS-ResourceSetList) in 1 CSI-MeasConfig. For P/SP CSI report, one CSI reporting setting could be linked to two resource settings where the first one is for channel measurement, the second is used for interference measurement performed on CSI-IM. For AP CSI report, one CSI reporting setting could be linked to two or three resource settings, where NZP CSI-RS could be used for interference measurement except from CSI-IM. Only one CSI-RS resource set is configured for each P/SP CSI resource setting. For AP CSI resource setting, multiple CSI-RS resource sets could be configured per CSI resource setting, but only one resource set would be selected by DCI.
In R16, due to limited time, there is still no specification work done on CSI for NC-JT.
Compared with single TRP transmission, for NC-JT, two sets of CSI for two links should be calculated and reported, and inter-TRP interference should be considered when calculating the CSI parameter sets. Based on R15 CSI framework, one natural question to support NC-JT is how to configure CSI related information to realize CSI measurement and reporting:
· Option 1: A UE is configured with one CSI reporting setting which reports joint CSI for the N TRPs, and only one CSI resource setting for channel measurement is linked.
· [bookmark: _GoBack]Option 2: A UE is configured with N CSI reporting settings each respectively reports CSI of corresponding TRP, and each links to one CSI resource setting for channel measurement.
Coordination among TRPs is needed for option 1. However, for non-ideal backhaul case, dynamic coordination between TRPs is hard to be achieved. Therefore, option 1 is more applicable for ideal backhaul case while option 2 could be for non-ideal backhaul case. 
Proposal 1: Support joint CSI feedback and separate CSI feedback for NC-JT.

· Joint CSI reporting configuration
If CSI parameters for multiple TRPs are configured in one reporting setting, CMR/IMR configuration for multiple TRPs should be also linked to one reporting setting. In R15, one reporting setting could be only linked to one resource setting for channel measurement, and only one resource set per resource setting is configured or triggered for CSI calculation. Keeping it in mind, the framework of joint CSI reporting configuration for multiple TRP transmission is illustrated as Figure 2:
[image: ]
Figure 2 Joint CSI reporting framework for multiple TRPs
where one resource in one resource set corresponds to measurement resource of one TRP. To achieve more accurate interference measurement, we prefer not to explicitly configure CMR of one TRP as IMR of another TRP. When calculating interference of one TRP, the measurement of CMR of another TRP should be additionally as the inter-layer interference. 
Regarding to reported CSI parameters for joint CSI reporting, at least two sets of CSI parameters should be reported. In our opinion, some rank pair should be restricted to reduce UE complexity, e.g., rank pair {1,1} or {2,2} or {1,2} or {2,1} could be supported.
Proposal 2: Support limited rank pair for NC-JT, e.g., {1,1}, {1,2}, {2,1},{2,2}.
To supporting dynamic DPS and NC-JT switching, how to demonstrate the validity of one set of CSI parameters should be studied, e.g., introducing one flag in report representing the content is valid or invalid, or depending on the value of RI, where RI = 0 denotes the report is invalid, otherwise it is valid.
Proposal 3: Study how to demonstrate the validity of CSI parameters for joint reporting in NC-JT.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In Rel-15, a CSI report is comprised of two parts when Type I and Type II CSI feedback on PUSCH or Type I CSI sub-band reporting on PUCCH formats 3, or 4. CSI Part 1 with fixed payload shall be transmitted before CSI Part 2. When a CSI report comprises two parts, the UE may omit a portion of the CSI Part 2 at some specific scenarios, and the omission of Part 2 is according to the priority order that begins with the lowest priority level. The two-part UCI in Rel-15 can be extended for NC-JT for joint UCI design. CSI Part 1 with fixed payload is always prioritized, and comprises partial CSI of N TRPs. CSI Part 2 with variable payload contains the remaining CSI of N TRPs. A new design of CSI composition and CSI Part 2 omission priority should be considered. 
Proposal 4: A new design of CSI composition and CSI Part 2 omission priority should be considered for joint reporting in NC-JT.

· Separated CSI reporting configuration
Obviously, separated CSI reporting configuration could directly inherit R15 configuration structure, where CSI configuration for different TRPs can be independent. If independent CSI measurement and reporting are supported, gNB basically perform independent transmission, but possibly with some performance loss. However, for NCJT hypothesis is transparent to UE, RI pair restriction could not be achieved. Alternatively, we could consider to link the separated CSI reporting configuration for CSI measurement. For example, under NCJT hypothesis, CMR associated to one CSI reporting setting should be as additionally as IMR of another CSI reporting setting. More accurate CSI measurement could be achieved. However, it would bring much specification work and the performance is not clear.  More studies are needed before making final decision.

Conclusion
In this contribution, we discussed CSI configuration and measurement enhancement for multiple TRP. The following proposals are achieved:
Proposal 1: Support joint CSI feedback and separate CSI feedback for NC-JT.
Proposal 2: Support limited rank pair for NC-JT, e.g., {1, 1}, {1, 2}, {2, 1}, {2, 2}.
Proposal 3: Study how to demonstrate the validity of CSI parameters for joint reporting in NC-JT.
Proposal 4: A new design of CSI composition and CSI Part 2 omission priority should be considered for joint reporting in NC-JT.
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