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Discussion 
1 Introduction

In the codebookSubsetRestriction IE definition there is no indication of the valid or invalid values which are allowed to be set. In particular, there is no reference for the case of setting null to all of the codebookSubsetRestriction bits, and it is not defined how the UE should behave in such case.
This document present the ambiguity of setting null to the codebookSubsetRestriction, present some possible use cases for setting null to the codebookSubsetRestriction, and suggest to explicitly limit the use of null codebookSubsetRestriction.
2 Discussion
As defined in TS 36.213 [7.2] “A UE is restricted to report PMI, RI and PTI within a precoder 

codebook subset specified by a bitmap parameter codebookSubsetRestriction configured by higher layer signalling”

“Codebook subset restriction is supported for transmission modes 3, 4, 5, 6 and for transmission modes 8 and 9 with PMI/RI reporting”

The codebookSubsetRestriction IE is defined as bit string under TS 36.331. 
Each bit in the codebookSubsetRestriction is associated with a precoder, and when set to null, the UE should exclude that precoder from the PMI/RI report. 
Note however, that it is not defined in TS 36.213 whether the codebookSubsetRestriction should contain at least one valid precoder or not, nor it is defined in TS 36.331 how should the UE behave in the case of reception of a null codebookSubsetRestriction, i.e. in the case of receiving a codebookSubsetRestriction  which is set to 0x0. 

Observation: A UE receiving null codebookSubsetRestriction is configured to send PMI/RI report, but has no precoder to choose from.
2.1 Null codebookSubsetRestriction use cases
Consider the case where an eNB wishes to transmit in TM with PMI/RI report but for some reason would like to restrict sending of reports for a short period, or to restrict the report to a subset of the UEs in the cell. In such case the eNB may use an RRC message to change the TM mode, for example when switching from TM9 with PMI/RI reporting to TM9 without PMI/RI reporting,  but on the other hand it may achieve the same effect by setting the codebookSubsetRestriction to null while expecting the UE to drop the PMI/RI report. 
Another example where this approach can be exercised is when the eNB wishes to change the periodicity of the reports. And instead it may choose to set the codebookSubsetRestriction to null for some period, again, while expecting the UE to drop the PMI/RI report.
Proposal 1: RAN2 is kindly asked to discuss possible use cases for setting a null codebookSubsetRestriction and evaluate the necessity of these use cases.
2.2 Null codebookSubsetRestriction ambiguity
This section follows the case where the necessity of the use cases presented above is evaluated as low. 
As already observed above, in such case, A UE receiving null codebookSubsetRestriction is configured to send PMI/RI report, but has no precoder to choose from. 

To resolve this ambiguity, it is suggested to state that the eNB is required to send at least one bit set in the codebookSubsetRestriction sent to the UE, and that a UE receiving codebookSubsetRestriction  set to 0x0 should consider it as invalid configuration.
Proposal 2: a UE receiving a codebookSubsetRestriction  set to 0x0 shall consider it as a Reconfiguration failure and act according to TS 36.331 [5.3.5.5]

Proposal 3: Send an LS to RAN1, kindly asking RAN1 to clarify (in 36.213 [7.2]) that the eNB is required to set at least one valid code in the codebookSubsetRestriction bitmap.
3 Suggestion
Proposal 1: RAN2 is kindly asked to discuss possible use cases for setting a null codebookSubsetRestriction and evaluate the necessity of these use cases.
For the case where the use cases are evaluated with low interest, it is further suggested to clarify the ambiguity with setting a null codebookSubsetRestriction:
Proposal 2: a UE receiving a codebookSubsetRestriction  set to 0x0 shall consider it as a Reconfiguration failure and act according to TS 36.331 [5.3.5.5]

Proposal 3: Send an LS to RAN1, kindly asking RAN1 to clarify (in 36.213 [7.2]) that the eNB is required to set at least one valid code in the codebookSubsetRestriction bitmap.
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