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1 Introduction

During RAN1#86bis meeting [1], and the following email discussion, the below conclusion on hybrid CSI-RS mechanism 1 were made.

Possible conclusion:
Two alternatives to be down-selected in RAN1#87:

Alt1. Proposal in R1-1610731

    •    For aperiodic CSI reporting for hybrid CSI-RS mechanism 1 

        –    Either one of CSI for 1st eMIMO-Type (i.e., 1st CSI) and CSI for 2nd eMIMO-Type (i.e., 2nd CSI) is triggered for aperiodic CSI reporting 

    •    CSI request field in UL grant DCI is used to indicate either one of the two. FFS on number of bits

        –    For 1st eMIMO-Type, encoding mechanism/mapping on PUSCH is FFS.

        –    For 2nd eMIMO-Type, legacy CSI encoding/mapping on PUSCH is reused.

       –    FFS: support of eCA

Alt2. Report both eMIMO-Types, but the UE is only required to update one of the two eMIMO-Types 

    •    Example a: A method analogous to Rel.13 CSI relaxation 

    •    Example b: cf. R1-1609853 section 2.2.2. For this solution, the reference resource definition for the 1st eMIMO-Type needs to be changed. 

    •    [R1-1609853] “When periodic CSI is not configured for the first eMIMO-Type, its reference resource is in the subframe containing its most recent CSI-RS resource

    •    Otherwise, the reference resource for the first eMIMO-Type is that set by periodic CSI
   •    Note: This alternative does not preclude UE's CSI updates on both eMIMO-Types

In this contribution, the related details on Class A+Class B hybrid CSI-RS is discussed and our views are presented. 

2 Discussion

For aperiodic CSI reporting in hybrid CSI-RS mechanism 1, there are two alternatives. For Alt1, UE will report either one of CSI for 1st eMIMO-Type and CSI for 2nd eMIMO-Type when aperiodic CSI reporting is triggered. CSI request field in UL grant DCI is used to indicate the eMIMO-Type. For Alt2, UE will report both eMIMO-Types, but only update CSI for one of the two eMIMO-Types. 

For hybrid CSI, the CSI of 1st and 2nd eMIMO-Type have different purpose. The 1st CSI is used to determine beamformer for 2nd eMIMO-Type CSI-RS. The 2nd CSI is used to obtain finer CQI/PMI/RI. It is common understanding that the 2nd CSI is required to be reported more frequently. The 1st eMIMO-Type CSI-RS has a longer period and 1st CSI does not expected to change during the short period of 2nd eMIMO-Type CSI-RS. eNB does not need the 1st CSI as frequent as 2nd CSI. It should allow eNB to make the decision to trigger either one of the 1st CSI and 2nd CSI based on its requirement. With Alt1, CSI reporting overhead can be reduced since only required CSI is reported. The complexity remains low because only one CSI is triggered each time. However, for Alt2, the overhead is larger since UE will always report both CSIs. From reporting overhead point of view, Alt 1 is preferred. 

CSI type indication is needed for Alt1. In CA and eCA scenario, CSI request field in UL grant DCI can be used to trigger CSI of a set of carriers such that per carrier CSI request is avoided to reduce the signalling overhead. The carrier sets are configured by higher layer and the carriers in a set can be jointly triggered for CSI reporting. Similarly, for CSI request of hybrid CSI, it can follow the legacy aperiodic CSI request mechanism. A set of carriers can share a common CSI type indication such that signalling overhead can be limited. For CoMP with CSI processes set and eIMTA with CSI subframe sets, the processes or subframes in a set can also share a common CSI type indication. 

For the CSI type indication in DCI, there are two options as follows:

· One additional bit to explicitly indicate the CSI types. 

· Reuse legacy CSI request filed to carry CSI types. Jointly encode CSI request and CSI type. 
We prefer to add additional one bit since it has no impacts on legacy CSI request field. 
Proposal 1: Either  CSI for the 1st eMIMO-Type (i.e., 1st CSI) or CSI for the 2nd eMIMO-Type (i.e., 2nd CSI) is triggered for aperiodic CSI reporting.

Proposal 2: One additional bit in CSI request field is introduced to indicate either CSI for 1st eMIMO-Type or CSI for 2nd eMIMO-Type.
The other remaining issue is the A-CSI and P-CSI configuration for the 1st and 2nd eMIMO-Types. During email discussion after RAN1#86bis, the following were agreed.

For mechanism 1: 
· A UE can be simultaneously configured with both A-CSI and P-CSI 

· For both A-CSI and P-CSI reporting, UE calculates CSI for only one eMIMO-Type of a pair at a time 

· Support A-CSI (PUSCH-based) reporting for both 1st and 2nd eMIMO-Types based on the following joint configuration approach 

· Only the A-CSI reporting mode of the 2nd eMIMO-Type is configured, whereas the reporting content of the 1st eMIMO-Type (i1 and RI) is fixed 

· A-CSI configuration does not apply to the content of the 1st eMIMO-Type

· Details about triggering to be decided in RAN1#87 (discussed in Youngwoo’s [86b-14])
· In RAN1#87, decide the need for supporting (and, if supported, the details of) at least one of the following combinations where CSI reporting modes for 1st and 2nd eMIMO-Types are independently configured. 

· ‘P’ and ‘A’ refers to periodic and aperiodic CSI reporting for an eMIMO-Type 

	Combination 
	1 
	2 
	3 

	1st eMIMO-Type 
	P 
	A 
	P and/or A 

	2nd eMIMO-Type 
	A 
	P 
	P and/or A


· If combination 1 is supported, down-select from the following options 
· Opt-1: Use legacy CSI reporting configuration for the 1st eMIMO-Type 
· Opt-2: Both the A-CSI and P-CSI parameters are configured for the 2nd eMIMO-Type, and UE only reports A-CSI.
P-CSI+ P-CSI and AP-CSI+AP-CSI for two eMIMO-Types were agreed as CSI reporting modes for hybrid CSI. With P-CSI+ P-CSI combination, regular  CSI reporting for two eMIMO-Types can be obtained by eNB. With AP-CSI+AP-CSI combination, eNB can trigger CSI reporting when needed. For one CSI process with two eMIMO-Types, joint configuration of CSI reporting mode for two eMIMO-Types will require less standard efforts. With proposed alternative 1 for aperiodic CSI reporting, eNB can trigger either one  of CSI for two eMIMO-Types. 
With the agreed two combinations of CSI reporting modes and alternative 1 of aperiodic CSI triggering mode, eNB can already freely obtain both P-CSI and AP-CSI of either eMIMO-Type. From this perspective, additional combination 1, 2 or 3 seems not necessary. In our view, the support of combination 1, 2 or 3 is not excluded, but with a low priority compared to already agreed combinations of P-CSI+ P-CSI and AP-CSI+AP-CSI. The necessity and standard impacts should be clarified before supporting at least one more CSI reporting modes combination. 
Proposal 3:  The necessity and standard impacts should be clarified before supporting at least one more CSI reporting modes combination.
3 Conclusion

In this contribution, the remaining details on Class A+Class B hybrid CSI-RS is discussed.  Hence, we propose:

Proposal 1: Either  CSI for the 1st eMIMO-Type (i.e., 1st CSI) or CSI for the 2nd eMIMO-Type (i.e., 2nd CSI) is triggered for aperiodic CSI reporting.

Proposal 2: One additional bit in CSI request field is introduced to indicate either CSI for 1st eMIMO-Type or CSI for 2nd eMIMO-Type.
Proposal 3:  The necessity and standard impacts should be clarified before supporting at least one more CSI reporting modes combination.
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