[bookmark: OLE_LINK26]3GPP TSG RAN WG1 Ad-Hoc Meeting 1901		R1-1900130
Taipei, 21st – 25th January, 2019 

Source:	vivo
Title:	CSI measurement for URLLC
Agenda Item:	7.2.6.1.5
Document for:	Discussion and Decision
1. [bookmark: _Ref490222521][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1 #94 meeting, regarding CSI enhancements for URLLC were discussed and some agreements were achieved as following [1]. In this contribution, we share our views on CSI measurement for URLLC.
	Agreements:
Study the need for enhanced CSI reporting/measurement mechanisms. E.g.,  
· DMRS based CSI
· A-CSI on PUCCH
· Trigger by DL assignment
· Enhanced CSI reporting mode
· Other approaches are not precluded



2. CSI measurement
For Rel-16 URLLC, both sporadic traffic and periodic deterministic traffic are modeled. For power distribution case 2, factory automation and transport industry use cases, periodic and deterministic traffic model is assumed, while sporadic traffic mode is assumed for power distribution case 1 and Rel-15 enabled AR/VR use case. For periodic traffics, periodical CSI measurement and reporting could be used. While for sporadic traffics, a-periodic CSI measurement and reporting are more efficient. In Rel-15, channel and interference measurement can be performed on different resources. In most of the eURLLC use case, the channel does not change very dynamically since the UE mobility is low. However, the interference may vary significantly slot by slot due to the inter-cell interference. Therefore, timely interference measurement is more challenging in eURLLC than channel measurement. DMRS based CSI measurement was proposed to provide more timely and accurate CQI reporting for network scheduling. 
For DMRS-based CSI measurements, CSI measurement occurs with data scheduling. For the first few transmissions, there is no available CSI at gNB. If the CSI measurement is performed based on DMRS-only, nnly conservative scheduling scheme can be adopted by gNB for the 1st transmission. In this case, more repetition or (re)transmission may be required. It leads to overhead increase for both PDCCH and PDSCH from system perspective. In addition, as DMRS is precoded together with PDSCH, PMI cannot be derived based on precoded DMRS. Moreover, the new CQI resource definition should be introduced in RAN1, and new performance requirements and test cases should be introduced in RAN4.
[bookmark: _GoBack]To cope with the dynamic interference variance while keeping the existing CSI measurement framework, some enhancement to Rel-15 CSI setting configuration and measurement triggering can be considered. For example, gNB can trigger an A-CSI RS, where channel part measurement and interference part measurement can be decoupled. For channel part measurement, existing configuration is still applied. For interference measurement, multiple dynamic CSI-IM resources can be configured and dynamically triggered gNB. Furthermore, DL grant can dynamically trigger an IM resources within the scheduled PDSCH resource such that the accurate interference experienced by the PDSCH transmission can be captured. Similar goal as DMRS based measurement can be achieved without changing the CSI measurement framework thus resulting in less impact on specs. Since CSI measurement is closely related to MIMO framework thus should be discussed and decided in MIMO session.

Observation: Timely and accurate CSI measurement reporting is challenging for eURLLC, especially for the interference part.  
Proposal 1：Existing CSI measurement framework is reused as much as possible. No new reference signal/resource is introduced for CSI measurement.
Proposal 2: Enhanced CSI measurement schemes should be discussed and decided in MIMO session. 
3. Conclusion
In the contribution, we have some investigations on CSI measurement, and propose that,
Observation: Timely and accurate CSI measurement reporting is challenging for eURLLC, especially for the interference part.  
Proposal 1：Existing CSI measurement framework is reused as much as possible. No new reference signal/resource is introduced for CSI measurement.
Proposal 2: Enhanced CSI measurement schemes should be discussed and decided in MIMO session. 
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