Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG1 #89	R1-1707086
[bookmark: _GoBack]Hangzhou, China, May 15 – 19, 2017

Source:	Xinwei
Title:	Discussion on CSI Framework and Aperiodic CSI-RS Resources and Reports Activation
Agenda Item:	7.1.2.3.1
Document for:	Discussion and Decision
Introduction
In previous RAN1 #88b meetings, we have the following agreements regarding CSI framework and aperiodic and semi-persistent CSI-RS.
Agreement:
· RAN 1 should support common configuration framework for beam management and CSI acquisition
· Aspects specifically related to beam management into the merged framework to be incorporated
Agreement:
· Semi-persistent CSI reporting is not supported for aperiodic CSI-RS.
· Note: This doesn’t preclude one CSI report carried by multiple UL reporting instances
Agreement: 
· Based on at least the supported number S of CSI-RS resource sets and number of CSI-RS resources Ks per resource set, agree to specify one or both of these options for aperiodic CSI-RS
· Option 1: use RRC + MAC CE + DCI 
· Option 2: use RRC + DCI 

In this contribution, we further discuss CSI framework and aperiodic CSI-RS/reports activation mechanisms.	

Common Framework
It has already been agreed to support common configuration framework for beam management and CSI acquisition. The relationship between above beam management framework and CSI acquisition framework needs further discussion on the differences between the two procedures.
Typically, for DL beam management, there are three component procedures P-1, P-2 and P-3. P-1 is mainly for coarse beam acquisition, while P-2 is for Tx beam refinement and P-3 is for Rx beam refinement. Each procedure typically involves resources, measurement and reports. For CSI-RS based procedures, the reports part could be easily merged together. The time domain behavior of reports for beam management is almost the same as for CSI acquisition. The corresponding content for beam management may contain CSI or RSRP, which is also the same as that for CSI acquisition. For frequency domain granularity, beam management mainly targets wideband, while CSI acquisition could be wideband, partial band or sub-band. This could be configurable according to following agreements for CSI acquisition framework. Such configurability would facilitate the reporting settings of beam management.
For different sub-procedures, CSI reporting behavior might be different under above common framework. For P-1, it is highly possible that the procedure would rely on initial access. The corresponding reporting settings is not necessarily configured. For P-3, it is also possible that there is no need to report the corresponding Rx beam. UE may only be configured with resource settings. 
Even for procedures based on CSI-RS, it is possible that under the circumstances that beam correspondence is available, UE may be configured with CSI-RS resources only for measurement and without reporting settings. The configured CSI-RS resources are only used for further refinement of SRS transmission.
For resource settings, it is also true that P-1 may use resources that may not be configurable, like broadcast and PRACH resources. The beam management framework should include resources like this.
With these analysis, we propose to update the merged common framework of beam management and CSI acquisition with the following: 
· Allow a measurement setting with only corresponding resource settings and without reporting settings; The measurement behavior (e.g. measurement restrictions) of the resource setting is defined in the measurement setting;
· Allow a default resource setting with possible reference signals other than CSI-RS; These signals are used for P-1 procedure in initial access;
For the common framework of beam management and CSI acquisition, the following should be updated to incorporate aspects related to 
· Allow a measurement setting with only corresponding resource settings and without reporting settings; The measurement behavior (e.g. measurement restrictions) of the resource setting is defined in the measurement setting;
· Allow a default resource setting with possible reference signals other than CSI-RS; These signals are used for P-1 procedure in initial access.
Aperiodic CSI Acquisition
With current CSI acquisition framework, there are still some unclear points for the triggering of semi-persistent/aperiodic CSI-RS and reporting. Semi-persistent/aperiodic CSI-RS and reports need to be triggered with stringent timing relationship. But per current framework, they are connected and configured through measurement settings. There are mainly two ways to trigger above time domain behavior. One is to trigger them separately and the other is to trigger jointly. Obviously, payload/overhead of joint triggering would be less than the corresponding payload of separate triggering. Thus, we propose the following:
L1/L2 dynamic triggering of semi-persistent/aperiodic CSI-RS and reports is through L1/L2 triggering of links in the measurement settings.




Furthermore, for the possible combinations of resource setting and reporting setting, the following agreement from January NR Ad hoc is achieved. The links between CSI-RS and corresponding reports are shown in the above figure. Under above proposal, the links in the following are in fact restricted through possible RRC configurations. Through triggering the configured links, the corresponding CSI-RS and report are simultaneously triggered.
Agreements:
· For periodic CSI-RS,
· Semi-persistent CSI reporting is activated/deactivated by MAC CE and/or DCI
· Aperiodic CSI reporting is triggered by DCI
· FFS: Necessity of additional signaling with MAC CE
· For semi-persistent CSI-RS,
· Periodic CSI reporting is not supported.
· Semi-persistent CSI reporting is activated/deactivated by MAC CE and/or DCI
· Semi-persistent CSI-RS is activated/deactivated by MAC CE and/or DCI
· FFS: Relationship of signaling between CSI reporting and CSI-RS transmission
· Aperiodic CSI reporting is triggered by DCI
· Semi-persistent CSI-RS is activated/deactivated by MAC CE and/or DCI
· FFS: Necessity of additional signaling with MAC CE
· For aperiodic CSI-RS,
· Periodic [and semi-persistent] CSI reporting is not supported
· Aperiodic CSI reporting is triggered by DCI
· Aperiodic CSI-RS is triggered by DCI and/or MAC CE
· FFS: Relationship of signaling between CSI reporting and CSI-RS transmission, e.g., common DCI signaling between CSI reporting and CSI-RS transmission
· FFS: Necessity of additional signaling with MAC CE
· Note that further down selection can be done later between MAC CE and DCI in above bullets
· Note that it is possible to dynamically trigger RS and reports through links in the measurement setting

For the links with semi-persistent time domain behavior (i.e., both CSI-RS and reports are semi-persistent, or periodic CSI-RS and semi-persistent reporting), MAC CE is necessary. DCI triggering may cause misalignment between gNB and UE. Thus, we propose to use MAC CE for links with semi-persistent time domain behavior. Such links includes the measurement setting linking periodic CSI-RS and semi-persistent reporting and the measurement setting linking semi-persistent CSI-RS and semi-persistent reporting.
Since the transmission of CSI-RS may be in the same slot as aperiodic transmission, MAC CE triggering may induce more stringent decoding timing for such measurement. We propose to use DCI for triggering of links with aperiodic time domain behavior. Such links involves either aperiodic CSI-RS or aperiodic reports.
Links with semi-persistent time domain behavior should be triggered through MAC CE to guarantee multi-shot alignment between gNB and UE.
Links with aperiodic time domain behavior should be triggered through DCI to facilitate measurement in the same slot.
For the timing relationship between aperiodic CSI-RS and aperiodic report, it has been agreed that there are two values X and Y that need to be specified. X could at least be configured as 0.


With above proposal, the signaling is to trigger links in measurement settings. In the current framework, configuration of aperiodic RS may only include the corresponding frequency domain behavior, while the exact timing of RS is not included. The similar configuration is true for aperiodic reports. The above timing offset X and Y should also be included in defining links of measurement settings. 
Exact values of X and Y for aperiodic RS and reports should be defined in the links of measurement settings.
The timing offset for MAC CE triggering and the corresponding semi-persistent RS and reports should also be defined. But the exact values set may be different from those for aperiodic RS, e.g. X may not be configured 0 due to decoding time limitation. Y is the timing offset of between RS measurement and reports. For all the cases including semi-persistent RS and aperiodic reports, UE behavior is the same. Value set for Y may be the same. 
Timing offset values X and Y for semi-persistent RS and reports should also be specified and follow the similar configuration procedure as aperiodic RS and reports. 
Conclusion
In this contribution, we further discuss some details on CSI framework. The following proposals are made:

1. For the common framework of beam management and CSI acquisition, the following should be updated to incorporate aspects related to beam management: 
· Allow a measurement setting with only corresponding resource settings and without reporting settings; The measurement behavior (e.g. measurement restrictions) of the resource setting is defined in the measurement setting;
· Allow a default resource setting with possible reference signals other than CSI-RS; These signals are used for P-1 procedure in initial access.
L1/L2 dynamic triggering of semi-persistent/aperiodic CSI-RS and reports is through L1/L2 triggering of links in the measurement settings.
Links with semi-persistent time domain behavior should be triggered through MAC CE to guarantee multi-shot alignment between gNB and UE.
Links with aperiodic time domain behavior should be triggered through DCI to facilitate measurement in the same slot.
Exact values of X and Y for aperiodic RS and reports should be defined in the links of measurement settings.
Timing offset values X and Y for semi-persistent RS and reports should also be specified and follow the similar configuration procedure as aperiodic RS and reports. 
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