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1 Introduction
This contribution discusses an inconsistency between RAN1 and RAN2 specs related to control information feedback on PUSCH.

2 Discussion
The CQI(/PMI/RI) reporting procedure provides eNB with information about downlink channel quality and the information is conveyed on PUCCH. Also, UE can transmit aperiodic CQI reporting on PUSCH and the detailed procedure is described in RAN1 spec. 
2.1 Uplink grant for CQI reporting only 
According to TS36.213, PUSCH conveys the CQI report with MAC PDUs. In addition, the spec allows PUSCH transmission conveying CQI report without any MAC PDUs. In this contribution, we focus on the case where TBS (Transport Block Size) is zero (no transport block) in order to use the PUSCH entirely for control information feedback.

[TS36.213, 8.6.2]
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, the “CQI request” bit in DCI format 0 is set to 1 and
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, then there is no transport block for the UL-SCH and only the control information feedback for the current PUSCH reporting mode is transmitted by the UE. Otherwise, the transport block size shall be determined from the initial PDCCH for the same transport block using 
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Most of the related procedures described in the RAN1 spec can be performed separately without interaction with the RAN2 spec. However, there is one exception, where the procedure refers to a variable “CURRENT_TX_NB” specified in RAN2 (TS36.321) spec. Therefore, an interaction should be specified in the RAN2 spec to provide a correct value of “CURRENT_TX_NB” to the physical layer and the PUSCH transmission is always managed by MAC to trigger corresponding physical layer procedures.
[TS36.213, 8.4.1]

If the Hopping-mode is "inter-subframe", the 1st slot RA is applied to even CURRENT_TX_NB, and the 2nd slot RA is applied to odd CURRENT_TX_NB, where CURRENT_TX_NB is defined in [8].
[TS36.321, 5.4.2.2]

5.4.2.2
HARQ process
Each HARQ process is associated with a HARQ buffer.

Each HARQ process shall maintain a state variable CURRENT_TX_NB, which indicates the number of transmissions that have taken place for the MAC PDU currently in the buffer, and a state variable HARQ_FEEDBACK, which indicates the HARQ feedback for the MAC PDU currently in the buffer. When the HARQ process is established, CURRENT_TX_NB shall be initialized to 0.

Clearly the MAC spec supports the case where a PDCCH allocates a transport block for uplink grant. In addition, if we assume that the text “valid uplink grant” implies UE’s every PDCCH receptions, the MAC spec already supports the operation of uplink grant with “no transport block”. Then, the spec can be mapped to the RAN1 spec without introducing any changes in the procedures and the zero TBS (“no transport block”) grant is considered as a normal uplink transmission (For more clear description, it may be better to add a note on the case in the current specification).

[TS36.321, 5.4.1]

5.4.1
UL Grant reception
In order to transmit on the UL-SCH the UE must have a valid uplink grant (except for non-adaptive HARQ retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be configured semi-persistently. To perform requested transmissions, the MAC layer receives HARQ information from lower layers.

Proposal 1: “valid uplink grant” includes “no transport block” assignment.

2.2 MAC procedure for CQI reporting only
As we follow the MAC procedure based on the proposal 1, the remaining ambiguity is that the current MAC description always requires some MAC PDUs to progress the uplink data transfer procedure. Since the PDCCH for “no transport block” grant does not allocate any resources for MAC PDUs, we should modify the description so that the process can be executed without MAC PDUs.  

[TS36.321, 5.4.2.1]

-
if an uplink grant has been indicated for this TTI:

-
if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ process; or

-
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or

-
if the uplink grant was received in a Random Access Response:

-
if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:

-
obtain the MAC PDU to transmit from the Msg3 buffer.

-
else:

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity;

-
deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process;

-
instruct the identified HARQ process to trigger a new transmission.
Therefore, we propose to add “if any” in the corresponding descriptions to eliminate ambiguity. Alternatively, we may try to skip most of the procedure in order to avoid such changes. But, it would require adding a new routine for the correct calculation of “CURRENT_TX_NB”.  

[Proposed text change: 5.4.2.1]

-
else:

-
if any, obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity;

-
if any, deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process;

Proposal 2: add “if any” in the MAC descriptions related to the MAC PDU.
3 Conclusion

We propose the following proposals be reflected to TS36.321 and the companion CR has been submitted [3].

Proposal 1: “valid uplink grant” includes “no transport block” assignment.
Proposal 2: add “if any” in the MAC descriptions related to MAC PDU.
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