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In RAN1#82bis, agreement on BI feedback was made as follows [1]-[3]:
	Agreement:
· Value K is configured to the UE where K≥1, representing K beams
· K={1, 2, ..., 8} conditioned upon N1+…+NK≤NTOTAL
· NTOTAL is TBD
· For K>1
· For each of the K beams, a value Nk={1, 2, 4, 8} is configured as one Rel.12 NZP CSI-RS resource 
· BI feedback is included in CSI report to select one out of K beams 
· For the selected beam k=k’, CSI reporting based on legacy codebook for Nk’ ports

Agreement:
· For a CSI-process configured with reporting class B with K>1 CSI-RS resources, a BI and CSI is reported
· BI represents the index of a CSI-RS resource within the K configured CSI-RS resources
· Channel part of CSI is measured on the CSI-RS resource whose index corresponds to BI
· CSI comprises legacy RI/CQI/PMI based on legacy codebook
· BI is wideband
· CSI-process Class B with K>1 can be configured with 1 or multiple CSI-IM resources
· Different NZP CSI-RS resource may be associated with different CSI-IM
· FFS: the name of BI in CR
· BI periodicity is RRC configured as an integer multiple of RI periodicity (can be equivalent)
· PUCCH mode 1-1: study the following alternatives
· Alt1: BI is separately reported with RI (and other CSI)
· Alt2: BI is jointly reported with RI 
· FFS joint coding of BI + RI/W1 (PUCCH mode 1-1 submode 1)
· BI is not jointly coded with any other CSI without RI 
· Alt3: BI is jointly reported with PMI
· FFS: details for PUCCH mode 2-1

Agreement:
· BI on PUCCH
· BI is reported on PUCCH 2/2a/2b.
· FFS additional support of PUCCH format 3
· CSI type(s) with BI has higher priority than CSI type(s) without BI
· e.g., RI, RI/W1, W2/CQI, W1/W2/CQI, PMI/CQI.
· CSI types with BI are of the same priority.
· Collision handling follows Rel.12 principles (e.g. based on CSI priority, CSI-process index, and CC-index).
· BI on PUSCH
· BI is always triggered together with CSI
· FFS the time allowed for BI+CSI reporting
· FFS if CSI can be triggered without BI
· e.g. eNB indicates a CSI-RS resource (in the CSI-process) for CSI  measurement
· e.g. CSI based on the latest BI report 
· BI mapping on PUSCH: study the following alternatives
· Alt1: BI jointly encoded with RI
· Alt2: BI independently encoded, closer to DMRS than RI
· Alt3: BI independently encoded, farther to DMRS than RI
· Alt4: BI jointly encoded with CQI/PMI

Agreement: 
· Reported BI bitwidth 
· Depends on configured value of K
· Maximum 3 bits
· Value of Ntotal in Rel.13 FFS until RAN1#83




Based on the agreements above, this contribution discusses remaining details on BI feedback for class B CSI reporting. After introducing of a new name of BI in CR, the remaining details on periodic and aperiodic BI reporting, such as exact number of reporting periodicity and offset for BI, will be discussed.
Name of BI in CR and remaining details on BI configuration
Although the terms of beam indicator (BI) have been used for class B reporting with K>1, a concern that the meaning of ‘beam’ is not clear was raised in RAN1#82bis. Given that BI was defined as a feedback parameter that indicates index of CSI-RS resource among the K configured CSI-RS resources for class B reporting, the term CSI-RS resource indicator (CRI) is used, following the terminology in the compiled list of RRC parameters [4].
Proposal 1: CSI-RS resource indicator (CRI) represents the index of a CSI-RS resource within the K configured CSI-RS resources.

Remaining details on CRI reporting on PUCCH




As aforementioned, RAN1 agreed that CRI periodicity will be RRC configured as an integer multiple  of RI periodicity (can be equivalent). To cover the equivalent case, a value of  should be started from 1. Similar with reporting offset for RI, , reporting offset for CRI will be required to manage collision between CRI and other CSIs. Considering the maximum number of , higher layer can configure reporting offset for RI among values of . For the same reason for RI reporting offset, we propose that the range of values for CRI reporting offset should be . If CRI reporting can be configured with subframe offset relative to RI reporting, Table 1(a) can be used to configure reporting periodicity and reporting offset of CRI. 


Alternatively, to reduce a more complex set of priority rules when one of the CSI parameters is dropped, CRI can always be reported together with RI whenever CRI is reported. In that case, the subframe offset of CRI reporting relative to RI is zero. Table 1(b) can be used for this purpose. In this case, only  is relevant since is always zero. 
[bookmark: _Ref434506077]Table 1. 
(a) 


Mapping of  to  and with subframe offset for CRI reporting
	

	
Value of 
	
Value of 

	
0     160
	1
	
−

	
161    321
	2
	
− (– 161)

	
322    482
	4
	
− ( – 322)

	
483    643
	8
	
− ( – 483)

	
644    804
	16
	
− ( – 644)

	
805    965
	32
	
− ( – 805)

	
966    1023
	Reserved


(b) 

Mapping of  to  with no subframe offset for CRI reporting
	

	
Value of 

	0
	1

	1
	2

	2
	4

	3
	8

	4
	16

	5
	32

	
6    7
	Reserved




Proposal 2:  is configured by higher layer to configure periodicity and, if applicable, offset of CRI reporting on PUCCH. 
· 
Decide whether offset parameter is required for CRI reporting

This leads to the issue of introducing new PUCCH reporting type(s) that contain CRI. The simplest way for this is to define PUCCH reporting type 7, which reports either a single CRI only (associated with Table 1(a)) or a joint reporting of CRI and RI (associated with Table 1(b)). With the first option, both legacy PUCCH reporting modes 1-1 and 2-1 can be directly extended for class B reporting without complex issues such as RI coverage etc.
Observation 1: By PUCCH reporting type 7 that reports CRI only, both legacy PUCCH reporting modes 1-1 and 2-1 can be supported for class B reporting.

Alternatively, when joint reporting of RI and CRI is performed, the total reporting instances for PUCCH reporting mode 1-1 submode 1 of class B reporting will be same with that for legacy PUCCH reporting mode 1-1 submode 1. Note that the maximum payload for joint reporting of RI and CRI is 6 bits, which may cause performance degradation on RI coverage. Yet the performance of such feedback mechanism is known as comparable to the joint RI+W1 reported for P-CSI mode 1-1 submode 1. For similar reasons, joint reporting of CRI, RI, and PTI can be supported by defining PUCCH reporting type 8.
However, in case of joint reporting of CRI, RI, and first PMI, the maximum payload is up to 8 bits. Since RAN1 have not studied enough on RI coverage impact from such a large payload, we do not recommend introducing of joint reporting of CRI, RI, and first PMI at least for Rel.13.
Proposal 3: Define following PUCCH reporting types for CRI reporting.
· In PUCCH reporting type 7, CRI is reported. Decide between the following two alternatives for type 7:
· Alt.1. CRI is always reported alone
· Alt.2. CRI is always reported with RI
· In PUCCH reporting type 8, CRI, RI, and PTI are jointly reported.

If Alt.1. is adopted, when CRI is reported alone and dropped because of the collision, the following RI, CQI, and PMI(s) can be generated/reported by assuming either a predetermined CRI or the most recently reported CRI. For the first alternative, CRI can be predetermined by following two options.
· Option 1: The predetermined CRI can be signaled by higher layer
· Option 2: The predetermined CRI can be a default index (e.g. lowest CSI-RS resource index)
For Alt.2, however, no new priority rules are needed as the existing priority rules for RI reporting can be readily reused. 
Proposal 4: For Alt.1, when CRI is dropped because of the collision, the following RI, CQI, and PMI(s) can be generated and reported by assuming either a predetermined CRI or the most recently reported CRI. For Alt.2, priority rules applied to RI reporting are reused.  
Remaining details on CRI reporting on PUSCH
For aperiodic CSI reporting on PUSCH, since the contribution of CRI to the overall UCI payload is relatively small, it is proposed that CRI s always appended on a requested CSI reporting for class B CSI reporting and K>1. Hence, there is no need for a separate CSI request mechanism for triggering CSI without CRI. Furthermore, nor is triggering CRI without other CSI parameters (CQI, PMI, and RI) needed as it lacks technical motivation. 
Proposal 5: A triggered CSI reporting always contains CRI for class B reporting with K>1
Conclusions
In this contribution, we discussed remaining issues on CRI reporting for class B CSI reporting. Based on the discussion, following proposals are drawn:
Proposal 1: CSI-RS resource indicator (CRI) represents the index of a CSI-RS resource within the K configured CSI-RS resources.

Proposal 2:  is configured by higher layer to configure periodicity and, if applicable, offset of CRI reporting on PUCCH. 
· 
Decide whether offset parameter is required for CRI reporting

Observation 1: By PUCCH reporting type 7 that reports CRI only, both legacy PUCCH reporting modes 1-1 and 2-1 can be supported for class B reporting.
Proposal 3: Define following PUCCH reporting types for CRI reporting.
· In PUCCH reporting type 7, CRI is reported. Decide between the following two alternatives for type 7:
· Alt.1. CRI is always reported alone
· Alt.2. CRI is always reported with RI
· In PUCCH reporting type 8, CRI, RI, and PTI are jointly reported.
Proposal 4: For Alt.1, when CRI is dropped because of the collision, the following RI, CQI, and PMI(s) can be generated and reported by assuming either a predetermined CRI or the most recently reported CRI. For Alt.2, priority rules applied to RI reporting are reused.  
Proposal 5: A triggered CSI reporting always contains CRI for class B reporting with K>1
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