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1. Introduction
In RAN1 session #63, several proposals are proposed but no consensus on some of the details in the meeting.  Two cases can be considered separately － 1) No simultaneous PUCCH and PUSCH configured; 2) Simultaneous PUCCH and PUSCH configured.  For case #1, four proposals are proposed in RAN1 session #63 but no consensus.  Details can be referred to [1].  For case #2, there is no discussion yet in last meeting.  This paper provides our views on the remaining issues of periodic CSI feedback in carrier aggregation for both cases.


2. Views on The Case of No Simultaneous PUCCH and PUSCH Configured
For the case of no simultaneous PUCCH and PUSCH configured, there are four scenarios for discussion.
1) There is no PUSCH(s)

2) There is PUSCH dynamic resource on Pcell

3) There is PUSCH SPS resource on Pcell

4) There is no PUSCH in Pcell but there are PUSCH(s) on Scells

For the scenario #1, there is almost agreement to have CSI feedback transmitted in PUCCH for one DL cell only and drop others.  Proposal #1, #1a, #1b and #2 all share the same views except the handling of collisions with other feedback information types.  In our views, the following is our preference.
· CQI/PMI/RI is reported for only one DL component carrier in one subframe

· For which DL component carrier is determined according to a priority (Details FFS)

· CQI/PMI/RI for other DL component carriers is dropped

· Reporting is done re-using Release 8 mechanism

· PUCCH format 2 is used
· Procedure in case of collision between RI, wideband CQI/PMI, subband CQI for the same CC is not changed
As for the priority order of which DL component carrier, in our views, we prefer to have it configured by RRC because the MIMO performance can be balanced among different cells.  The following is our proposal.
Proposal #1:

· If  no PUSCH resource is available:
· CQI/PMI/RI is reported for only one DL component carrier in one subframe

· For which DL component carrier is determined according to a priority, which is configured by higher layer
· CQI/PMI/RI for other DL component carriers is dropped

· Reporting is done re-using Release 8 mechanism

· PUCCH format 2 is used

· Procedure in case of collision between RI, wideband CQI/PMI, subband CQI for the same CC is not changed

For scenario #2, the CSI feedback for all DL component carriers should be able to be transmitted in PUSCH dynamic resource on Pcell since there is no capacity issue in PUSCH dynamic resource and the MIMO performance for each DL CCs can be kept due to timely CSI information.  In our views, our preference is shown as follows.
· In subframes where CQI/PMI/RI coincides from multiple DL CCs, they are all transmitted together on PUSCH (even if there is no data)
· FFS whether the relevant PUSCH resource shall be constrained to be on the PCell
As for whether the relevant PUSCH resource shall be constrained to be on the Pcell, in our views, we prefer to have periodic CSI feedback always on Pcell no matter on PUCCH or PUSCH.  In other words, the relevant PUSCH resource shall be constrained to be on the Pcell.  Since aperiodic CSI feedback can be on Scells, there is no necessity to have periodic CSI feedback on Scells so that eNodeB won’t have to monitor other cells for periodic CSI feedback and it’s easier for implementation.  The following is our proposal.
Proposal #2:

· If a PUSCH dynamic resource is available:

· In subframes where CQI/PMI/RI coincides from multiple DL CCs, they are all transmitted together on PUSCH (even if there is no data)

· The relevant PUSCH resource shall be constrained to be on the PCell
For scenario #3, though the PUSCH type is SPS, instead of dynamic resource, the capacity should be no problem to carrier the CSI information for all DL CCs.  For simplicity, it is suggested to have the same CSI feedback mechanism as scenario #2 unless there is any serious problem.  The following is our proposal.
Proposal #3:

· If a PUSCH SPS resource is available:

· In subframes where CQI/PMI/RI coincides from multiple DL CCs, they are all transmitted together on PUSCH (even if there is no data)

· The relevant PUSCH resource shall be constrained to be on the PCell
For scenario #4, since it isprefered to have periodic CSI feedback on PCell only, periodic CSI feedback for this scenario will be in PUCCH on Pcell and the mechanism will be the same as scenario #1.


3. Views on The Case of Simultaneous PUCCH and PUSCH Configured
In Rel-10, simultaneous PUCCH and PUSCH transmission is allowed in RAN1 no matter on the same carrier or on different carriers.  In previous section, which UL CC is used for CSI feedback transmission have been discussed and it is suggested to be limited on Pcell.  Therefore, in this section, we only consider the case of simultaneous PUCCH and PUSCH transmission on Pcell.  From the consideration of MIMO performance for each DL CC, CSI feedback should be updated as timely as possible since MIMO performance relies on correct channel information to mitigate the interference from other users or layers.  If only PUCCH is allowed for CSI feedback transmission in this case, there are not many merits to configure simultaneous PUCCH and PUSCH transmission.  In our views, it should allow CSI feedback transmission on PUSCH when simultaneous PUCCH and PUSCH is configured.  Our preference is to allow CSI information only on PUSCH because PUCCH capacity is large enough to accommodate other UCI information.  The following is our proposal.
Proposal #4:

· If both PUCCH and PUSCH are available on Pcell:

· In subframes where CQI/PMI/RI coincides from multiple DL CCs, they are all transmitted together on PUSCH (even if there is no data)
· ACK/NACK and SR information are transmitted on PUCCH


4. Conclusion

In this paper, we provide our views on periodic PMI/CQI/RI feedback in carrier aggregation.  For the case of no simultaneous PUCCH and PUSCH configured, three proposals are proposed and summarized as follows.  For the case of simultaneous PUCCH and PUSCH configured, it is suggested that PMI/CQI/RI for all DL CCs is transmitted on PUSCH while ACK/NACK and SR information are transmitted on PUCCH so as to have timely channel information to enhance MIMO performance of DL CCs.  Four proposals are proposed in this paper and summarized as follows.
Proposal #1:

· If  no PUSCH resource is available:
· CQI/PMI/RI is reported for only one DL component carrier in one subframe

· For which DL component carrier is determined according to a priority, which is configured by higher layer
· CQI/PMI/RI for other DL component carriers is dropped

· Reporting is done re-using Release 8 mechanism

· PUCCH format 2 is used

· Procedure in case of collision between RI, wideband CQI/PMI, subband CQI for the same CC is not changed
Proposal #2:

· If a PUSCH dynamic resource is available:

· In subframes where CQI/PMI/RI coincides from multiple DL CCs, they are all transmitted together on PUSCH (even if there is no data)

· The relevant PUSCH resource shall be constrained to be on the PCell
Proposal #3:

· If a PUSCH SPS resource is available:

· In subframes where CQI/PMI/RI coincides from multiple DL CCs, they are all transmitted together on PUSCH (even if there is no data)

· The relevant PUSCH resource shall be constrained to be on the PCell
Proposal #4:

· If both PUCCH and PUSCH are available on Pcell:

· In subframes where CQI/PMI/RI coincides from multiple DL CCs, they are all transmitted together on PUSCH (even if there is no data)
· ACK/NACK and SR information are transmitted on PUCCH
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