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1. Discussion 
A pair of CRs, CR780 and CR781-r2, were approved in RAN1 WG1 meeting #86bis and in RAN1 WG1 meeting #87 for Release 13 and Release 14 TS36.213 Section 7.2.3, respectively [1-2].  

After the implementation of the above two CRs, there arose discrepancies between the Release 13 LAA UE behavior and the Release 14 eLAA UE behavior when operating with Release 13 LAA network. The discrepancies are regarding the CSI reference resources. For instance, for a non-BL/CE UE configured in TM 1-9 or TM 10 with a single configured CSI process for the serving cell, the Release 13 TS36.213 Section 7.2.3 describes as follows [3]:

	-		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 or special subframe n-nCQI_ref,
-	where for periodic CSI reporting or for LAA Scell and aperiodic CSI reporting, nCQI_ref  is the smallest value greater than or equal to 4, such that it corresponds to a valid downlink or valid special subframe,
-	where for FDD serving cell or TDD serving cell and aperiodic CSI reporting, if the UE is not configured with the higher layer parameter csi-SubframePatternConfig-r12,. 
-	nCQI_ref  is such that the reference resource is in the same valid downlink or valid special subframe as the corresponding CSI request in an uplink DCI format.
-	 nCQI_ref  is equal to 4 and subframe n-nCQI_ref corresponds to a valid downlink or valid special subframe, where subframe n-nCQI_ref is received after the subframe with the corresponding CSI request in a Random Access Response Grant. 



The corresponding description in Release 14 TS36.213 is as follows [4]:

	-	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 or special 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 or valid special subframe,
-	where for aperiodic CSI reporting, if the UE is not configured with the higher layer parameter csi-SubframePatternConfig-r12, and 
-	if aperiodic CSI reporting is triggered by DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ set to 1,
-	nCQI_ref  is the smallest value greater than or equal to 4, such that subframe n-nCQI_ref corresponds to a valid downlink subframe no later than the subframe in which DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ set to 1 is received. 
-	if aperiodic CSI reporting is triggered by DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ set to 0,
-	nCQI_ref  is the smallest value greater than or equal to 4, such that subframe n-nCQI_ref corresponds to a valid downlink subframe.
-	otherwise
-	nCQI_ref  is such that the reference resource is in the same valid downlink or valid special subframe as the corresponding CSI request in an uplink DCI format.
-	 nCQI_ref  is equal to 4 and subframe n-nCQI_ref corresponds to a valid downlink or valid special subframe, where subframe n-nCQI_ref is received after the subframe with the corresponding CSI request in a Random Access Response Grant. 



In Release 13, for aperiodic CSI reporting for an LAA SCell on a licensed cell, the CSI measurement subframe is defined in such a way that “the CSI reference resource is defined by a single downlink or special subframe n-nCQI_ref” and “nCQI_ref  is the smallest value greater than or equal to 4, such that it corresponds to a valid downlink or valid special subframe”. In Release 14, on the other hand, the aperiodic CSI reporting for an LAA SCell on a licensed cell is covered by the highlighted ‘otherwise’ tab such that “nCQI_ref  is such that the reference resource is in the same valid downlink or valid special subframe as the corresponding CSI request in an uplink DCI format”. Therefore, for the same reporting procedure, Release 14 specification defines the UE behavior differently such that it is mandated that the CSI request subframe and the CSI reference subframe should be the same. 
Suggestion 1: When a UE is configured in transmission mode 1-9 or transmission mode 10 with a single configured CSI process for the serving cell, for aperiodic CSI reporting for an LAA SCell on a licensed cell, the Release 14 UE behavior needs to be aligned with the Release 13 UE behavior. 

On the other hand, for a non-BL/CE UE configured in TM 10 with multiple configured CSI processes for the serving cell, the Release 13 TS36.213 Section 7.2.3 describes as follows [3]: 

	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 or special subframe n-nCQI_ref,
-	where for FDD serving cell or LAA Scell 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 or valid special subframe, and for aperiodic CSI reporting the corresponding CSI request is in an uplink DCI format;
-	where for FDD serving cell and aperiodic CSI reporting nCQI_ref  is equal to 5 and subframe n-nCQI_ref corresponds to a valid downlink or valid special subframe, where subframe n-nCQI_ref is received after the subframe with the corresponding CSI request in a Random Access Response Grant.
-	where for TDD serving cell, 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 or valid special subframe, and for aperiodic CSI reporting the corresponding CSI request is in an uplink DCI format;
-	where for TDD serving cell, and 2 or 3 configured CSI processes, and aperiodic CSI reporting, nCQI_ref  is equal to 4 and subframe n-nCQI_ref  corresponds to a valid downlink or valid special subframe, where subframe n-nCQI_ref  is received after the subframe with the corresponding CSI request in a Random Access Response Grant;
-	where for TDD serving cell, 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 or valid special subframe, and for aperiodic CSI reporting the corresponding CSI request is in an uplink DCI format;
-	where for TDD serving cell, and 4 configured CSI processes, and aperiodic CSI reporting, nCQI_ref  is equal to 5 and subframe n-nCQI_ref  corresponds to a valid downlink or valid special subframe, where subframe n-nCQI_ref  is received after the subframe with the corresponding CSI request in a Random Access Response Grant.




 
The corresponding description in Release 14 TS36.213 is as follows [4]:

	-	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 or special subframe n-nCQI_ref,
-	where for FDD serving cell 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 or valid special subframe, and for aperiodic CSI reporting the corresponding CSI request is in an uplink DCI format;
-	where for FDD serving cell and aperiodic CSI reporting nCQI_ref  is equal to 5 and subframe n-nCQI_ref corresponds to a valid downlink or valid special subframe, where subframe n-nCQI_ref is received after the subframe with the corresponding CSI request in a Random Access Response Grant.
-	where for TDD serving cell, 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 or valid special subframe, and for aperiodic CSI reporting the corresponding CSI request is in an uplink DCI format;
-	where for TDD serving cell, and 2 or 3 configured CSI processes, and aperiodic CSI reporting, nCQI_ref  is equal to 4 and subframe n-nCQI_ref  corresponds to a valid downlink or valid special subframe, where subframe n-nCQI_ref  is received after the subframe with the corresponding CSI request in a Random Access Response Grant;
-	where for TDD serving cell, 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 or valid special subframe, and for aperiodic CSI reporting the corresponding CSI request is in an uplink DCI format;
-	where for TDD serving cell, and 4 configured CSI processes, and aperiodic CSI reporting, nCQI_ref  is equal to 5 and subframe n-nCQI_ref  corresponds to a valid downlink or valid special subframe, where subframe n-nCQI_ref  is received after the subframe with the corresponding CSI request in a Random Access Response Grant.
-	where for LAA serving cell and periodic CSI reporting, nCQI_ref  is the smallest value greater than or equal to 5, such that it corresponds to a valid downlink subframe.
-	where for LAA serving cell and aperiodic CSI reporting, and  
-	if aperiodic CSI reporting is triggered by DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ set to 1,
-	nCQI_ref  is the smallest value greater than or equal to 5, such that subframe n-nCQI_ref  corresponds to a valid downlink subframe no later than the subframe in which DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ set to 1 is received.
-	if aperiodic CSI reporting is triggered by DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ set to 0,
-	nCQI_ref  is the smallest value greater than or equal to 5, such that subframe n-nCQI_ref corresponds to a valid downlink subframe.



In Release 13, for aperiodic CSI reporting for an LAA SCell on a licensed cell, the CSI measurement subframe is defined in such a way that “the CSI reference resource for a given CSI process is defined by a single downlink or special subframe n-nCQI_ref” and “nCQI_ref  is the smallest value greater than or equal to 5, such that it corresponds to a valid downlink or valid special subframe, and for aperiodic CSI reporting the corresponding CSI request is in an uplink DCI format”. However, in Release 14, the UE behavior for aperiodic CSI reporting for an LAA SCell on a licensed cell is undefined. The “where for LAA serving cell and aperiodic CSI reporting” tab only defines the cases when aperiodic CSI reporting for an LAA SCell is triggered by Release 14 eLAA UL grants and, thereby, reported on an LAA SCell. 
Suggestion 2: When a UE is configured in transmission mode 10 with multiple configured CSI processes for the serving cell, the Release 14 UE behavior for aperiodic CSI reporting for an LAA SCell on a licensed cell needs to be defined. 

2. Text proposal
We propose the following corrections to 3GPP TS 36.213 V14.3.0 Section 7.2.3 to implement the suggested changes made in Section 1 for Release 14 UE behavior regarding the CSI reference resources. 

	The CSI reference resource for a serving cell is defined as follows:
-	For a non-BL/CE UE, in the frequency domain, the CSI reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived CQI value relates. For a BL/CE UE, in the frequency domain, the CSI reference resource includes all downlink physical resource blocks for any of the narrowband to which the derived CQI value relates.
-	In the time domain and for a non-BL/CE UE, 
-	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 or special 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 or valid special subframe,
-	where for aperiodic CSI reporting, if the UE is not configured with the higher layer parameter csi-SubframePatternConfig-r12, and 
-    where for LAA serving cell,
-	if aperiodic CSI reporting is triggered by DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ set to 1,
-	nCQI_ref  is the smallest value greater than or equal to 4, such that subframe n-nCQI_ref corresponds to a valid downlink subframe no later than the subframe in which DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ set to 1 is received. 
-	if aperiodic CSI reporting is triggered by DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ set to 0,
-	nCQI_ref  is the smallest value greater than or equal to 4, such that subframe n-nCQI_ref corresponds to a valid downlink subframe.
-	otherwise,
-	nCQI_ref  is the smallest value greater than or equal to 4, such that subframe n-nCQI_ref corresponds to a valid downlink subframe.
-	where for FDD serving cell or TDD serving cell,otherwise
-	nCQI_ref  is such that the reference resource is in the same valid downlink or valid special subframe as the corresponding CSI request in an uplink DCI format.
-	 nCQI_ref  is equal to 4 and subframe n-nCQI_ref corresponds to a valid downlink or valid special subframe, where subframe n-nCQI_ref is received after the subframe with the corresponding CSI request in a Random Access Response Grant. 
-	where for aperiodic CSI reporting, and the UE configured with the higher layer parameter csi-SubframePatternConfig-r12,
-	for the UE configured in transmission mode 1-9,
-	nCQI_ref  is the smallest value greater than or equal to 4 and subframe n-nCQI_ref  corresponds to a valid downlink or valid special subframe, where subframe n-nCQI_ref  is received on or after the subframe with the corresponding CSI request in an uplink DCI format;
-	nCQI_ref  is the smallest value greater than or equal to 4, and subframe n-nCQI_ref  corresponds to a valid downlink or valid special subframe, where subframe n-nCQI_ref  is received after the subframe with the corresponding CSI request in an Random Access Response Grant; 
-	if there is no valid value for nCQI_ref  based on the above conditions, then nCQI_ref  is the smallest value such that the reference resource is in a valid downlink or valid special subframe n-nCQI_ref  prior to the subframe with the corresponding CSI request, where subframe n-nCQI_ref  is the lowest indexed valid downlink or valid special subframe within a radio frame;
-	for the UE configured in transmission mode 10,
-	nCQI_ref  is the smallest value greater than or equal to 4, such that it corresponds to a valid downlink or valid special subframe, and the corresponding CSI request is in an uplink DCI format;
-	nCQI_ref  is the smallest value greater than or equal to 4, and subframe n-nCQI_ref  corresponds to a valid downlink or valid special subframe, where subframe n-nCQI_ref  is received after the subframe with the corresponding CSI request in a Random Access Response Grant;
-	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 or special subframe n-nCQI_ref,
-	where for FDD serving cell 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 or valid special subframe, and for aperiodic CSI reporting the corresponding CSI request is in an uplink DCI format;
-	where for FDD serving cell and aperiodic CSI reporting nCQI_ref  is equal to 5 and subframe n-nCQI_ref corresponds to a valid downlink or valid special subframe, where subframe n-nCQI_ref is received after the subframe with the corresponding CSI request in a Random Access Response Grant.
-	where for TDD serving cell, 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 or valid special subframe, and for aperiodic CSI reporting the corresponding CSI request is in an uplink DCI format;
-	where for TDD serving cell, and 2 or 3 configured CSI processes, and aperiodic CSI reporting, nCQI_ref  is equal to 4 and subframe n-nCQI_ref  corresponds to a valid downlink or valid special subframe, where subframe n-nCQI_ref  is received after the subframe with the corresponding CSI request in a Random Access Response Grant;
-	where for TDD serving cell, 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 or valid special subframe, and for aperiodic CSI reporting the corresponding CSI request is in an uplink DCI format;
-	where for TDD serving cell, and 4 configured CSI processes, and aperiodic CSI reporting, nCQI_ref  is equal to 5 and subframe n-nCQI_ref  corresponds to a valid downlink or valid special subframe, where subframe n-nCQI_ref  is received after the subframe with the corresponding CSI request in a Random Access Response Grant.
-	where for LAA serving cell and periodic CSI reporting, nCQI_ref  is the smallest value greater than or equal to 5, such that it corresponds to a valid downlink subframe.
-	where for LAA serving cell and aperiodic CSI reporting, and  
-	if aperiodic CSI reporting is triggered by DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ set to 1,
-	nCQI_ref  is the smallest value greater than or equal to 5, such that subframe n-nCQI_ref  corresponds to a valid downlink subframe no later than the subframe in which DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ set to 1 is received.
-	if aperiodic CSI reporting is triggered by DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ set to 0,
-	nCQI_ref  is the smallest value greater than or equal to 5, such that subframe n-nCQI_ref corresponds to a valid downlink subframe.
-	otherwise,
-	nCQI_ref  is the smallest value greater than or equal to 5, such that subframe n-nCQI_ref corresponds to a valid downlink subframe.
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