
3GPP TSG RAN WG1 Meeting #65





R1-111524
Barcelona, Spain, 9th – 13th May, 2011
Agenda Item:
6.2.1
Source:


ASUSTeK
Title:    CSI reporting and resource size considering activation status
Document for: 
Discussion and Decision
1. Introduction

    During the email discussion after RAN1#63 meeting, it was agreed to adopt the following trigger for aperiodic CSI report:

· If carrier aggregation is configured, aperiodic CSI request field contains 2 bits (1 bit is added to the DCI format in the UE-specific search space)

· “00” state indicates no CSI is triggered

· “01” state indicates trigger for the DL CC that is SIB2-linked to the UL CC transmitting the CSI report

· “10” meaning is configured by RRC

· “11” meaning is configured by RRC

· The RRC can configure any combination of up to 5 component carriers

which means there will be CSI from multiple CCs to be multiplexed on a single PUSCH.
    There were some discussions on the misalignment of activation status between eNB and UE and its impact to CSI reporting. [1] [2] [3] [4] There were some discussions about how to interpret “UE only reports the CSI for activated CC [5]” in RAN2 [6]: whether the report is completely omitted for a deactivated cell or the content of CSI for deactivated cell is replaced by dummy bits. RAN2 thinks RAN1 is the most suitable place to discuss and finalize the issue. In case the report is omitted, different understandings on the number of activated CC result in different understanding on amount of CSI, which affect the decoding of PUSCH.
    In this contribution, we discuss how to determining the UCI resource occupied by CSI considering the misalignment, to conclude the issue on UCI multiplexing.
2. Discussion 

    Currently, there are two mechanisms to deactivate a CC: one is to receive an Activation/Deactivation MAC control element deactivating the SCell. The other is upon the corresponding deactivation timer expires, which is restarted if corresponding PDCCH is received. Therefore missing or failure of PDCCH or PDSCH may results in misalignment of activation status between eNB and UE. Another possibility is ACK to NACK error.
    Assuming there are 5 DL CCs configured for the UE, where CC1 (Pcell), CC2 are activated from UE perspective. All five DL CCs are configured for reporting CSI with one state, ex. “11” and corresponding state is included in the triggered. The CSI payload size of CCi is Oi. There are several alternatives to determine the content and number of resource for Aperiodic CSI report multiplexing:
Option 1: calculating resource according to the activated CC within the configured set
With this option, the total payload size of CSI will be O=O1+O2 since the rest of CCs within the configured set are considered deactivated. The number of resource elements occupied by CSI will then be function of O, f(O), according to current 36.212 equation. However, if the mentioned misalignment occurs the number of resource element for CSI assumed by eNB would be different from f(O). For example, eNB considers CC1, CC2 and CC3 activated, so that the number of resource element for CSI assumed by eNB will be f(O’), where O’=O1+O2+O3, as shown in Fig.1. Such discrepancy would result in decoding failure for both control and data on PUSCH. The only way to avoid such failure is to blind decode PUSCH, which is costly, as there can be up to 24 cases for a UE configured with five CCs.(Note that there is no ambiguity for PCC as it is always active.)
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                                                             Fig.1 misalignment of CSI size between UE and eNB

Option 2: calculating CSI resource according to the size of configured set for CSI, dummy bits are inserted for CCs without CSI
With this option, the CSI always fits to the maximum payload size so that the above ambiguity can be solved. For those  CCs without CSI to be reported, specific or dummy values can be fed into the encoder. For example, CQI=0 is not a reasonable value for CA UE, which seems a suitable indication for deactivation status. 
Option 3: calculating resource according to the activated CC within the configured set, inserting information on PUSCH to indicate CSI of which CC is included in the report
With this option there is no ambiguity if the indication is decoded correctly, and the overhead can be kept at adequate level. However, this method include a new signalling whose details might not be settled down in time considering it’s already late stage to finish Rel-10.
In summary, the pros and cons can be listed as below table:

	
	Misalignment of activation status
	Blind decoding over PUSCH
	Overhead
	New signalling

	Option 1
	 Ambiguous
	       Required
	Compact
	None

	Option 2
	Unambiguous
	          -
	Large
	None

	Option 3
	Unambiguous
	          -
	Compact
	Required


We consider the ambiguity arising from the CC status misalignment need to be solved and blind decoding over PUSCH is not a preferred option. Although Option 2 requires larger payload size, it seems more suitable to be adopted considering that it is more easily and ready to be captured comparing with option 3. Therefore Option 2 is our preference to calculate the payload size and resource occupied by CSI.
3. Conclusion

In this contribution, we discuss the issue of misalignment of CC activation status between UE and eNB and provide a more robust way to calculate the payload size and resource occupied by CSI to combat the ambiguity brought by the misalignment. Therefore we propose RAN1 to adopt option 2.
Option 2: calculating CSI resource according to the size of configured set for CSI, dummy bits are inserted for CCs without CSI
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