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1
Introduction
In RAN1#62bis, the following agreement regarding TB choice for CQI/PMI report in case of 2-TB transmission was made:
· The TB with higher initial MCS level is selected for CQI/PMI transmission 
In this contribution, we provide our views on the remaining details on CQI/PMI multiplexing in UL MIMO.
2
Discussion
2.1


Codeword Selection based on: MCS × Number of Layers
The current agreement on codeword selection for CQI/PMI only considers the single parameter MCS. Our view is that we also need to consider the number of layers mapped from each codeword. So the proposed rule to select the codeword for CQI/PMI reporting is as following:

· The TB with higher initial MCS×L is selected for CQI/PMI transmission 

· MCS here really stands for the number of information bits per modulation symbol

· L stands for the number of layers for the codeword

As we know, the codeword to layer mapping cases are as follows:

· in case of rank-2 or rank-4 SU-MIMO, two TBs are mapped onto the same number of layers
· the proposed MCSxL rule is equivalent to the agreement from last RAN1 meeting

· in case of rank-3 SU-MIMO, one TB is mapped onto a single layer, the other TB is mapped onto two layers
· the proposed MCSxL rule selects the “winning” codeword in a fairer manner
2.2


CQI/PMI Feedback under Missing Initial Grants
In last RAN1 meeting, it has been agreed that we will follow the initial grants for each transport blocks to decide which codeword to multiplex CQI/PMI, which will be sufficient during normal operations when the initial grants are successfully decoded by the UE. In those cases when the initial grants for the transport blocks are not decoded by the UE, we need standard solutions specified.
From the point view of a UE, there are three possible scenarios:
· Scenario A: the initial grants for both TBs are received
· Scenario B: no valid initial grants for either TBs are received

· Scenario C: only receives a valid initial grant for one TB, no valid initial grant for the other TB is not received

Scenario A (see Fig. 1) is the normal scenario and the rule for CQI/PMI multiplexing with PUSCH has been specified, e.g. the proposed MCSxL rule. UE just follows the specified rule to select the codeword and multiplex CQI/PMI with the selected codeword. 
Note that the example shows a case where the real initial grant sent by the eNB is not received by the UE but a subsequent grant is received.  In this case, the UE will consider the subsequent grant as initial.  This case has a potential to create differing assumptions on the allocated CQI resources between the UE and eNB. These situations are unavoidable error cases that the eNB needs to handle.  
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Figure 1. Scenario A: both TBs have valid initial grants at the UE
Scenario B, as illustrated in Fig. 2, will occur when the following situation occurs (from UE’s point of view):

· there are no grants for TB-0 and TB-1 that signals MCS<29
Clearly, under Scenario C, the UE should treat the received UL grant as invalid and not send PUSCH. CQI/PMI should be sent on PUCCH.
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Figure 2. Scenario B: no valid initial grants for both TBs at the UE
Scenario C, as illustrated in Fig. 2, will occur when the following happen (from UE’s point of view):

· there does not exist one grant for TB-0 that signals MCS<29, and there is one grant for TB-1 that signals MCS<29 (see Fig. 3), or,
· there is one grant for TB-0 that signals MCS<29, and there does not exist one grant for TB-1 that signals MCS<29
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Figure 3. Scenario C: only one TB has valid initial grant at the UE
Under Scenario C, we could have the following options:
· Option 1: treat the current UL grant as invalid: send no PUSCH, CQI/PMI is on PUCCH
· Option 2: send the TB with a valid initial grant on PUSCH and CQI/PMI is multiplexed with this TB; blanking the layers corresponding to the TB without a valid initial grant
In order to reduce the amount of hypotheses at the eNB, our proposal under Scenario C is as following:
· in case the the UE receives a valid initial grant for one TB and has no valid initial grant for the other TB, UE treats the whole grant as invalid and feeds back CQI/PMI on PUCCH
The amount of hypotheses at the eNB due to CQI/PMI multiplexing on PUSCH could be further reduced if eNB scheduler can follow the rules below:
· avoid usage of MCS 29-31 in re-txmn grants as much as possible
· avoid changing the initial MCS assignment in re-txmn grants as much as possible
3
Conclusions 

In this paper, we have provided our views on the remaining details on CQI multiplexing with PUSCH in case of MIMO transmission and they are summarized as follows:
1. the TB with higher initial MCS×L is selected for CQI/PMI transmission 

· MCS here really stands for the number of information bits per modulation symbol

· L stands for the number of layers for the codeword

2. in case the the UE receives a valid initial grant for one TB and has no valid initial grant for the other TB, UE treats the whole grant as invalid and feeds back CQI/PMI on PUCCH
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