3GPP TSG RAN WG1 Meeting #77
R1-142195
Seoul, Korea, May 19 – 23, 2014
Source:
Sharp

Title:
Remaining issues on periodic CSI reporting during fallback for eIMTA
Agenda Item:
6.2.1.1
Document for:
Discussion and Decision
1. Introduction

After the RAN1 #76 meeting, e-mail discussion [76-05] was started to treat pending issues related to periodic CSI reporting during fallback and the following working assumptions were reached.

	Working assumption:

  For UEs configured with eIMTA, for periodic CSI report in subframe n, the corresponding CSI reference resource is determined by the existing definition for TM 1 – 10 (in TS36.213 section 7.2.3), with the following additions: 

  If the eIMTA UE receives a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the indicated UL-DL configuration in the radio frame can be valid CSI reference resources

  If the eIMTA UE does not receive a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the SIB-1 UL-DL configuration in the radio frame can be valid CSI reference resources

  FFS if the eIMTA UE can omit reporting the periodic CSI or report OOR under certain conditions, and the corresponding conditions are also FFS


In this contribution, we share our views on the CSI reporting during fallback.
2. Discussions
2.1. CSI reference resource
Firstly, we should discuss the CSI reference resource for the periodic CSI reporting. In the current specification [1], the following sentences are captured.
	· In the time domain, 

· for a UE configured in transmission mode 1-9 or transmission mode 10 with a single configured CSI process for the serving cell, the CSI reference resource is defined by a single downlink subframe n-nCQI_ref,
· where for periodic CSI reporting nCQI_ref  is the smallest value greater than or equal to 4, such that it corresponds to a valid downlink subframe;

(-- Omit --)

· for a UE configured in transmission mode 10 with multiple configured CSI processes for the serving cell, the CSI reference resource for a given CSI process is defined by a single downlink subframe n-nCQI_ref,
(-- Omit --)
· where for TDD, and 2 or 3 configured CSI processes, and periodic or aperiodic CSI reporting, nCQI_ref  is the smallest value greater than or equal to 4, such that it corresponds to a valid downlink subframe, and for aperiodic CSI reporting the corresponding CSI request is in an uplink DCI format;

(-- Omit --)
· where for TDD, and 4 configured CSI processes, and periodic or aperiodic CSI reporting, nCQI_ref  is the smallest value greater than or equal to 5, such that it corresponds to a valid downlink subframe, and for aperiodic CSI reporting the corresponding CSI request is in an uplink DCI format;


In the periodic CSI reporting, the CSI reference resource is defined by a downlink subframe n–nCQI_ref where the CSI is reported in the subframe n and nCQI_ref is the smallest value greater than or equal to a predefined value (4 or 5 dependent on the TM and the number of CSI processes). Moreover, we can reuse the eICIC mechanism for CSI reporting for two subframe sets. The CSI reference resource for each subframe set can be defined by the current specification in principle. However, as one typical use case, we assume the fixed subframes belong to the subframe set #0 and the flexible subframes belong to the subframe set #1. In this case, the CSI reference resource for the subframe set #1 is dynamically changed according to the UL-DL configuration in the reconfiguration DCI. Therefore, we observe:
Observation:
· The CSI reference resource can be dynamically changed according to the UL-DL configuration in the reconfiguration DCI.
2.2. Periodic CSI reporting during fallback
Next, we discuss the working assumption of e-mail discussion [76-05]. In this case, as already discussed in the e-mail, the following three alternatives can be considered.

· Alt. 1: A UE reports outdated CSI in the latest CSI reference resource corresponding to the target subframe set (no specification change)
· Alt.2: A UE omits CSI reporting under a certain condition (the condition should be clarified)
· Alt. 3: A UE reports OOR under a certain condition (the condition should be clarified).
In the e-mail discussion [76-05], even though Alt.1 is the current UE behaviour according to the Rel.8-11 specification, one company considered that a UE could implement Alt.2 (i.e., Omit CSI reporting) or Alt.3 (i.e., Report OOR) as UE implementation in case that it is assumed that the CSI reference resource is in a measurement gap, since the eNB knows the exact condition of the CSI reference resource for the UE.
However, from the eIMTA operation point of view, the eNB cannot be aware of a misdetection of the dynamic reconfiguration signalling at the UE side. This means that the UE may not know the valid DL flexible subframes during fallback operation while the eNB may assume the UE knows them. Figure 1 shows this example.
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Figure 1. Example of the misunderstanding of CSI reference resource between eNB and UE

In this figure, we assume that the periodicity is 20 msec and the eNB transmits the reconfiguration DCI with configuration #2 but UE cannot detect the reconfiguration DCI. If the configured subframe for the periodic CSI for subframe #1 is the subframe #7 in the third radio frame, the assumption of the CSI reference resource for set #1 is different between the eNB and the UE. In this case, the CSI reference resource timing for the reported CSI for the subframe set #1 is 4ms older than the timing which eNB assumes. In the case of Figure 1, the reported CSI value may not be so old and may still be useful. According to the current working assumption, this is still a valid CSI reference resource although eNB and the UE have different assumptions on the reference subframe.
However, in the eIMTA, up to 80 msec periodicity can be configured. Thus, if the reconfiguration DCI is not detected correctly, the last valid CSI reference resource maybe more than 10ms, and up to 80ms apart from a scheduled periodic CSI report, even if the periodic CSI is scheduled every 10ms or 20ms. In this case, if Alt 1 is used, a too old CSI value may be reported, and the eNB may not be aware of it. Thus, Alt. 1 is not a good solution, since there could be large time difference in the CSI reference resource assumption between the eNB and the UE, and such an outdated CSI is useless for the link adaptation.
On the other hand, if Alt. 2 is taken, additional eNB implementation is needed for DTX detection of the periodic CSI reporting, since the CSI for the flexible subframe set, i.e., subframe set #1, is not transmitted during the fallback operation.
Based on the considerations on the disadvantages of Alt. 1 and Alt. 2, we think Alt. 3 is a preferable solution. Regarding the predefined condition, as proposed by one company, we prefer to define a certain timing, e.g., earlier than subframe n – X, to allow a UE to drop a too old CSI value, since it is useless to report outdated CSI. Therefore, during the fallback operation, the periodic CSI for flexible subframes will be reported as a previous value or as OOR when the corresponding CSI reference resource does not satisfy the above condition. Periodic CSI for fixed subframe set, i.e. subframe set 0 is reported as normal
Proposal 1:
· RAN1 should confirm the following working assumption
· For UEs configured with eIMTA, for periodic CSI report in subframe n, the corresponding CSI reference resource is determined by the existing definition for TM 1 – 10 (in TS 36.213 section 7.2.3), with the following additions: 

· If the eIMTA UE receives a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the indicated UL-DL configuration in the radio frame can be valid CSI reference resources.
· If the eIMTA UE does not receive a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the SIB-1 UL-DL configuration in the radio frame can be valid CSI reference resources.
· FFS if the eIMTA UE can omit reporting the periodic CSI or report OOR under certain conditions, and the corresponding conditions are also FFS.
Proposal 2:
· If the eIMTA UE does not receive a valid UL-DL configuration for a radio frame via a reconfiguration DCI, 
· A UE reports outdated CSI in the latest CSI reference resource corresponding to the target subframe set if the valid CSI reference resource for the corresponding subframe set is not earlier than subframe n – X,
· The UE reports OOR if the valid CSI reference resource for the corresponding subframe set is earlier than subframe n – X,
· The value of X can be a predefined value by the specification.
3. Conclusion
In this contribution, we propose
Proposal 1:
· RAN1 should confirm the following working assumption
· For UEs configured with eIMTA, for periodic CSI report in subframe n, the corresponding CSI reference resource is determined by the existing definition for TM 1 – 10 (in TS 36.213 section 7.2.3), with the following additions: 

· If the eIMTA UE receives a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the indicated UL-DL configuration in the radio frame can be valid CSI reference resources.
· If the eIMTA UE does not receive a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the SIB-1 UL-DL configuration in the radio frame can be valid CSI reference resources.
· FFS if the eIMTA UE can omit reporting the periodic CSI or report OOR under certain conditions, and the corresponding conditions are also FFS.
Proposal 2:
· If the eIMTA UE does not receive a valid UL-DL configuration for a radio frame via a reconfiguration DCI, 
· A UE reports outdated CSI in the latest CSI reference resource corresponding to the target subframe set if the valid CSI reference resource for the corresponding subframe set is not earlier than subframe n – X,
· The UE reports OOR if the valid CSI reference resource for the corresponding subframe set is earlier than subframe n – X,
· The value of X can be a predefined value by the specification.
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