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1 Introduction

During LAA Rel-13 study, it was specified to use common DCI indication to help UE identify subframe configuration for frame structure type 3 [1]. However the current specifications provided in clause 13A of TS 36.213 is not clear in identifying the UE behavior for updating CSI measurement. In addition, since the common DCI indication for LAA is not mandatory if the ending subframe is not a partial subframe, it would cause confusion when UE perform CSI measurement and channel estimation for data demodulation in some scenarios. 
In this contribution, we give the views on how to solve the above issues. According to the discussion, a draft CR including corrections on common DCI of LAA in 36.213 is provided in a companion contribution [2].
2 Discussions
Issue 1: 
In the current specifications present in clause 13A of TS 36.213 [1], the following was specified.

· A UE is not required to use subframe n for updating CSI measurement, if the UE does not detect PDCCH with DCI CRC scrambled by CC-RNTI in subframe n-1, and in subframe n.
According to the previous discussion, the intent of this text was that if the ending partial subframe is not informed to the UE one subframe earlier, the UE is not required to use the ending partial subframe to update the CSI measurement. However the above intention has already been captured in clause 7.2.3, that is 
· A subframe in a serving cell shall be considered to be a valid downlink or a valid special subframe if:

[omitted]
-
except if the serving cell is a LAA Scell, and at least one OFDM symbol in the subframe is not occupied.
Therefore it is unnecessary to duplicate in the clause 13A. 
On the other side the current definition may even affect CSI measurement over the full subframe. For example, if all the subframes in the DL transmission burst are full subframes, common DCI 1C may not be transmitted in any of the subframes. Thus the UE is not required to update CSI measurements in any subframe according to the current description. In this case how to define and test the UE measurement behaviour would be questionable.
According to the above analysis, we suggest to delete the following texts in clause 13A of [1]. 
Proposal 1: Delete the following texts in clause 13A of TS36.213.
· 
A UE is not required to use subframe n for updating CSI measurement, if the UE does not detect PDCCH with DCI CRC scrambled by CC-RNTI in subframe n-1, and in subframe n.
Issue 2:

Since the common DCI indication for LAA is not mandatory if the ending subframe is not a partial subframe, it will cause ambiguity if the DRS without PDSCH is transmitted in subframe0/5 and a data burst is transmitted from the following subframe. As illustrated in Figure 1, the DRS alone burst and PDSCH DL burst are two individual bursts while the RS transmission power can be different from each other. Moreover the RS port number in DRS without PDSCH and in DL data burst may be also different. However, the UE may assume the DRS subframe is multiplexed with the PDSCH DL transmission burst if UE determines the transmission burst by blind detecting CRS-port 0+1 (or CRS-port 0) in OFDM symbol 0 in every subframe. Then the UE will use the CRS/CSI-RS in DRS for CSI measurement and channel estimation, which may have a different power and different port number than the CRS/CSI-RS in the following DL transmission burst. This will result in wrong channel measurement and estimation. In addition, the following case also results in the same issue, that is when the DRS without PDSCH is transmitted in subframe0/5 and there is no data burst is transmitted from the following subframe.
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Figure 1. DRS without PDSCH is misunderstood as DL burst transmission
Several solutions can be considered to solve this issue as follows.
· Option 1: if DRS is transmitted in subframe 0/5 and is followed by a DL transmission burst, the DRS is multiplexed with PDSCH in subframe 0/5.
In this option, if DRS is transmitted in subframe 0/5 and there is also data for transmission, normal LBT is performed for DRS with PDSCH in subframe 0/5. Therefore the RS port number will not be confused. Moreover the same power can be allocated to RS in DRS and PDSCH transmission burst. From the aspect of transmission power, this method may potentially restrict the number of multiple carriers of PDSCH transmission burst. However, it is simply by eNB implementation and is easy to operate. UE does not need to differentiate the two transmission bursts, but the channel estimation and measurement procedure is not affected.
· Option 2: if DRS without PDSCH is transmitted in subframe 0/5, eNB starts the PDSCH transmission burst no earlier than the second slot of the next subframe.
With this method, the UE will not misunderstand the DRS without PDSCH is within the DL transmission burst as depicted in Figure 1 and the proper channel measurement and estimation can be ensured. This option can also be achieved by implementation.
· Option 3: indicate the common DCI in every subframe during one DL transmission burst.
With this method, there is no common DCI indication in the subframe including DRS without PDSCH, thus UE could differentiate the DRS alone burst and PDSCH transmission burst and the proper channel estimation and measurement can be achieved. However this will incur additional standard impacts. Furthermore whether to transmit the common DCI in every subframe or not has been discussed in Rel-13 LAA and it was concluded that the common DCI indication for LAA is not mandatory if the ending subframe is not a partial subframe. It is not desirable to reopen the discussion at this stage.
According to the above analysis, it can be recommended that the issue where DRS without PDSCH in subframe 0/5 is assumed to be within one DL data transmission burst can be solved by proper eNB implementation. No specification work is needed here. 
3 Conclusion
In this contribution, the remaining issue for the common DCI indication was discussed. According to the analysis, the following proposals are obtained.
Proposal 1: Delete the following texts in clause 13A of TS36.213.

· 
A UE is not required to use subframe n for updating CSI measurement, if the UE does not detect PDCCH with DCI CRC scrambled by CC-RNTI in subframe n-1, and in subframe n.
Proposal 2: Proper implementation should ensure that the UE would not assume the DRS burst without PDSCH is part of the PDSCH DL transmission burst.

A draft CR is provided in a companion contribution [2].
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