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1. Introduction
In RAN1 #70bis it was agreed to support feedback configuration and reporting for simultaneous CA and CoMP. There are a few remaining issue that need to be resolved before this joint framework is complete, including: 

· Encoding and multiplexing of CSI bits from multiple CSI processes of multiple carriers in aperiodic reporting

· Number of total CSI processes to support in case of CA and CoMP

For periodic reporting, the agreed dropping rules are sufficient to manage joint CA and CoMP reporting. However, for aperiodic reporting the number of supported bits in the RI encoder should be revisited. Also, the number of supported CSI Processes in case of carrier aggregation may also need further discussion.
2. Constraints on number of supported CSI Processes in case of CA
In RAN1 #70bis it was agreed that the maximum number of CSI processes supported per DL component carrier is a UE capability in the set {1,3,4}. 

As discussed in [1] the worst case CSI processing load is roughly proportional to the number of CSI processes (per component carrier) times the (average) bandwidth of each carrier. Hence, if a 20 MHz bandwidth is split into multiple carriers, the processing load of each CSI process of a carrier will decrease (roughly inversely proportional to the number of carriers), and the overall processing load will be approximately the same as that of a single 20 MHz carrier. Hence, in this typical scenario the peak processing load is not highly dependent on the number of configured component carriers.
However, from encoding perspective in case of aggregations of very many carriers and very large bandwidths, it may be desirable to introduce some constraints on the total number of CSI processes that may be configured across all the carriers. This also affects the channel encoding of the CSI which should support the relevant payloads.

Arguably, the most common carrier aggregation implementation is the support of dual carrier aggregation. Hence it makes sense to provide full CoMP support for this common implementation choice. Therefore, if it is agreed to limit the number of CSI processes across downlink component carriers, the limit should not be less than 2X, where X is the number of supported CSI processes per component carrier. Moreover, the supported number of CSI processes should never be less than the number of configured component carriers. Therefore we propose the following:

Proposal: 
· Consider introducing a constraint on the total number of CSI processes that can be configured across all downlink component carriers, such as

· In total, at most
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 CSI processes can be configurable across all downlink component carriers, where 

· 
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 is the number of configured downlink component carriers, and 

· X is the UE capability of the maximum number of supported CSI processes per DL carrier 
3. Extension of channel encoder of RI bits

In LTE Rel-10, at most 15 RI bits are considered, corresponding to three bits of RI on each of five component carriers. For RI payloads, 
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, larger than 11 the dual RM code is used which can effectively support up to 22 bits of information. Hence, the RI encoder can already support 22 bits of RI information, without introducing any new encoder for RI bits.
However, if for example 8 CSI Processes are configured in a single trigger point, each corresponding to a three bit 8Tx RI, then the total payload could in theory reach 24 bits. However, this is a corner case and we do not have to provide full support for this special case. Therefore, we propose to limit the allowed configured RI payload in an aperiodic trigger codepoint to at most 22 bits, and classify configurations corresponding to payloads in excess of this as an error case in the sense that the UE is not expected to handle such configurations. 

Proposal:

· Extend the allowed range of the RI payload to 22 bits

· The dual RM code is employed in the RI payload range 
[image: image4.wmf]22

11

£

<

RI

o


· The UE is not expected to handle a configuration of CSI processes in any of the trigger codepoints, ‘01’, ‘10’, or ‘11’, resulting in a larger than 22 bit RI payload (
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4. Conclusion
Herein we discussed some remaining aspects of simultaneous configuration of CoMP and CA and propose the following
Proposal:

· Consider introducing a constraint on the total number of CSI processes that can be configured across all downlink component carriers, such as

· In total, at most
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 CSI processes can be configurable across all downlink component carriers, where 

· 
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· X is the UE capability of the maximum number of supported CSI processes per DL carrier 

· Extend the allowed range of the RI payload to 22 bits

· The dual RM code is employed in the RI payload range 
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· The UE is not expected to handle a configuration of CSI processes in any of the trigger codepoints, ‘01’, ‘10’, or ‘11’, resulting in a larger than 22 bit RI payload (
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