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1. Introduction

    To simply the design of half duplex TDD UE, it was agreed to let all aggregated cells follow the transmission direction of primary cell in the case of aggregating cells with different UL-DL configuration, which has been reflected in 36.211 [1]:

In case multiple cells with different uplink-downlink configurations are aggregated and the UE is not capable of simultaneous reception and transmission in the aggregated cells, the following constraints apply:

-
if the subframe in the primary cell is a downlink subframe, the UE shall not transmit any signal or channel on a secondary cell in the same subframe 

-
if the subframe in the primary cell is an uplink subframe, the UE is not expected to receive any downlink transmissions on a secondary cell in the same subframe

-
if the subframe in the primary cell is a special subframe and the same subframe in a secondary cell is a downlink subframe, the UE is not expected to receive PDSCH/EPDCCH/PMCH/PRS transmissions in the secondary cell in the same subframe, and the UE is not expected to receive any other signals on the secondary cell in OFDM symbols that overlaps with the guard period or UpPTS in the primary cell.

However, according to current definition of CSI reference resource, it is possible that the reference locates in a subframe that UE may not receive signal, if it is in a UL subframe of primary cell. If that is the case, what kind of reporting UE would perform is not clear. It is proposed to discuss the issue and make the corresponding correction.
2. Discussion 

Reference resource for CSI reporting is defined in 36.213 [2]. In the time domain, it is the closet valid downlink subframe 4 subframe or more prior to the reporting UL subframe, where the valid downlink subframe has the following definition [2]:

· A downlink subframe in a serving cell shall be considered to be valid if:

· it is configured as a downlink subframe for that UE, and

· except for transmission mode 9 or 10, it is not an MBSFN subframe, and

· it does not contain a DwPTS field in case the length of DwPTS is 
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 and less, and

· it does not fall within a configured measurement gap for that UE, and

· for periodic CSI reporting, it is an element of the CSI subframe set linked to the periodic CSI report when that UE is configured with CSI subframe sets, and

· for a UE configured in transmission mode 10 with multiple configured CSI processes, and aperiodic CSI reporting for a CSI process, it is an element of the CSI subframe set linked to the downlink subframe with the corresponding CSI request in an uplink DCI format, when that UE is configured with CSI subframe sets for the CSI process.

· If there is no valid downlink subframe for the CSI reference resource in a serving cell, CSI reporting is omitted for the serving cell in uplink subframe n.

Considering TDD UE which is not capable of simultaneous transmission and reception it is possible that the valid downlink subframe for a secondary cell could fall in an uplink subframe of primary cell, as an example given in Fig.1.
PCell UL-DL configuration  0      D  S  U  U  U  D  S  U  U  U

                                                                                                                 Periodic CSI

SCell UL-DL configuration  5       D  S  U  D  D  D  D  D  D  D

                                                                                      Valid downlink subframe

Fig.1 Possible collision between SCell valid subframe and PCell UL subframe

The definition of valid downlink subframe only check whether it is configured as a DL subframe while for TDD half duplex UE, it may not be able to receive any signal in some configured DL subframe on the secondary cell. Another possibility is that a valid downlink subframe could collide with a special subframe in a primary cell.  Then it is not clear how UE should report in that situation.
There are two alternatives to solve the issue:

Option 1: Always configure CSI subframe set for the concerned case.
With this option, eNB would not configure the subframe colliding with PCell UL subframe as an element for CSI subframe set. Additionally, if it is special subframe in the primary cell, eNB can determine whether UE is able to perform measurement e.g. the length of DwPTS in the primary cell and whether such subframe would be in a CSI subframe set.Then it can guarantee that all collision subframes which is not qualified for CSI measurement would not be valid downlink subframe. However, as CSI subframe set is mainly designed for e-ICIC, mandating eNB to configure this feature for TDD interband CA half duplex UE could induce some dependency between independent features. Therefore, even if we go with this option, it would be preferable to at least capture something in the chairman’s note to ensure the eNB would properly configure in such situation.
Option 2: Modify the definition of valid downlink subframe.
    A half duplex TDD UE take the subframe type of primary cell into account for determining a valid downlink subframe.  For a subframe where it is a UL subframe or a special subframe without sufficient DwPTS in the primary cell, the UE would not consider it as a valid downlink subframe. With this change, UE would be able to choose a prior qualified subframe for CSI reference resource.
The two options would have similar results while consider option 2 is cleaner and more robust solution, we propose to adopt option 2. The corresponding change is in the appendix.
Proposal: It is proposed to modify the valid downlink subframe definition for TDD half duplex UE by adopting the text proposal in the appendix.

3. Conclusion

In this contribution, we discuss the issue that UE may choose a subframe where UE cannot receive any signal as a CSI reference resource and have the following proposal to correct UE behavior:
Proposal: It is proposed to modify the valid downlink subframe definition for TDD half duplex UE by adopting the text proposal in the appendix.
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Appendix
Text proposal for option 2:
A downlink subframe in a serving cell shall be considered to be valid if:

· it is configured as a downlink subframe for that UE, and
· In case multiple cells with different uplink-downlink configurations are aggregated and the UE is not capable of simultaneous reception and transmission in the aggregated cells, the subframe in the primary cell is a downlink subframe or a special subframe with the length of DwPTS is more than 
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· except for transmission mode 9 or 10, it is not an MBSFN subframe, and

· it does not contain a DwPTS field in case the length of DwPTS is 
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 and less, and

· it does not fall within a configured measurement gap for that UE, and

· for periodic CSI reporting, it is an element of the CSI subframe set linked to the periodic CSI report when that UE is configured with CSI subframe sets, and

· for a UE configured in transmission mode 10 with multiple configured CSI processes, and aperiodic CSI reporting for a CSI process, it is an element of the CSI subframe set linked to the downlink subframe with the corresponding CSI request in an uplink DCI format, when that UE is configured with CSI subframe sets for the CSI process.
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