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1. Introduction
In 3GPP RAN1 #70 meeting, working assumption on CQI for non-PMI/RI reporting in CoMP was made based on WF [1]. The working assumption and the corresponding details were discussed during email discussion after RAN1 #70 meeting. Through the email discussion, agreement on non-PMI-based CQI in CoMP was reached as:
· A Rel-11 UE can be configured to report one or more non-PMI-based CQIs per CC

· Each non-PMI-based CQI follows the same configuration as the CoMP CSI, i.e. it is configured by the association of

· Channel part: one NZP CSI-RS resource in CoMP Measurement Set

· Interference part: one IMR which occupies a subset of REs configured as Rel-10 ZP CSI-RS

· For deriving CQI when the UE is configured without PMI/RI reporting, the UE assumes:

· if the number of configured CSI-RS antenna ports is 1, a PDSCH transmission using single-antenna port, port 7. The CSI reference signal corresponding to antenna port {15} of the associated CSI process is assumed to be transmitted on antenna port {7}.
· otherwise, a PDSCH transmission using the Transmit Diversity transmission scheme, demodulated relying on cell specific reference signals:
· if the number of configured CSI-RS antenna ports is 2, CSI reference signals corresponding to antenna ports {15,16} of the associated CSI process are assumed to be transmitted on hypothetical antenna ports {0,1} (regardless of the actual number of CRS ports configured). 
· if the number of configured CSI-RS ports is 4, CSI reference signals corresponding to antenna ports {15,16,17,18} of the associated CSI process are assumed to be transmitted on hypothetical antenna ports {0,1,2,3} (regardless of the actual number of CRS ports configured). 
During the email discussion, companies suggest considering the description in specification for above agreement. Because of time limitation before RAN plenary#55, actual wordings reflecting above agreement are not included yet in [2]. In this contribution, we clarify a couple of left issues by this chance and suggest actual wordings for the specification.
2. Discussion
There are a couple of issues left from email discussion:

1. Overhead of RS for CQI derivation

In the meeting #70, it was included in the working assumption that the assumed UE-specific reference signal overhead is 0 REs.  The main reason is that  there is not a real transmission scheme of TxD based on DMRS. According to the agreement after email discussion [70-xx], the mapping referrs to a real transmission scheme TxD based on CRS, although CRS ports used for CQI derivation are hyphothetical. Hence, the assumption of UE-specific reference signal overhead can still be assumed as 0 REs for the cases that number of CSI-RS ports is 2 or 4. However, for single port CSI-RS configured, UE assumes the transmission on antenna port {7}, which is a real transmission scheme with a real UE-specific RS antenna port. From CQI derivation for PMI/RI reporting configured case, overhead of UE-specific RS for CQI derivation should be 12REs(one port).
There could be no rank reported when single antenna port configured even in PMI/RI configured case, it should also be clarifed for the current spec.
Regarding cell-specific RS overhead, it could be consistent with the hypothetical CRS antenna port. That is, no matter the number of real CRS ports, it follows the number of CSI-RS antenna ports configured for the associated CSI process. 
2.Enabling/disabling PMI/RI reporting independently for different CSI processes
It was also clarified in the meeting #70, the proposed WF allows the possibility of enabling/disabling PMI/RI reporting independently for different CSI processes. The argument of use case from the email discussion includes that for the case network may assume non-PMI configuration is not reliable for some processes due to poor uplink channel enviroments, and the case for link adaptation of distributed ePDCCH. From those discussion, it is reasonable to have enabling/disabling PMI/RI reporting independently for different CSI processes, if there is not any requirement of additional restriction. Then process-specific configuration should subtitute current UE-specific configuration. 
3. Conclusion 

It is proposed that the above proposal is agreed which include the agreement (marked as CATT in TP) on non-PMI based CQI for CoMP from email discussion and a couple of left issues (marked as CATT1-new in TP) for further discussion. The following TP is proposed for section 7.2.3 of TS 36.213 [2].
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---------------------------------  Text proposal to TS36.213  -----------------------------------------------------
7.2
UE procedure for reporting Channel State Information (CSI)

The time and frequency resources that can be used by the UE to report CSI which consists of channel quality indicator (CQI), precoding matrix indicator (PMI), precoding type indicator (PTI), and/or rank indication (RI) are controlled by the eNB. For spatial multiplexing, as given in [3], the UE shall determine a RI corresponding to the number of useful transmission layers. For transmit diversity as given in [3], RI is equal to one.
A UE in transmission mode 8, 9 is configured with or without PMI/RI reporting by the higher layer parameter pmi-RI-Report. 
A UE in transmission mode 10 can be configured with one or more CSI processes per serving cell by higher layers. Each CSI process is associated with a CSI-RS resource (defined in Section 7.2.5) and a CSI-interference measurement (CSI-IM) resource (defined in Section 7.2.6). A CSI reported by the UE corresponds to a CSI process configured by higher layers. A CSI process can be configured with or without PMI/RI reporting by high layer signaling.
……
7.2.3
Channel quality indicator (CQI) definition
……
In the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, PMI and RI:

· The first 3 OFDM symbols are occupied by control signalling

· No resource elements used by primary or secondary synchronisation signals or PBCH

· CP length of the non-MBSFN subframes

· Redundancy Version 0

· If CSI-RS is used for channel measurements, the ratio of PDSCH EPRE to CSI-RS EPRE is as given in Section 7.2.5 
· For transmission mode 9 CSI reporting:
· CRS REs are as in non-MBSFN subframes; 
· If the UE is configured for PMI/RI reporting, the UE-specific reference signal overhead is consistent with the most recent reported rank; and PDSCH signals on antenna ports 
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 is a vector of symbols from the layer mapping in section 6.3.3.2 of [3], 
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 would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in section 7.2.5
· For transmission mode 10 CSI reporting, if a CSI process  is configured without PMI/RI reporting:
· If the number of associated NZP CSI-RS antenna ports is 1, a PDSCH transmission is on single-antenna port, port 7. The CSI reference signal corresponding to antenna port {15} of the associated NZP CSI-RS is assumed to be transmitted on antenna port {7}.
· CRS REs are as in non-MBSFN subframes
· The UE-specific reference signal overhead are 12REs.
· Otherwise, a PDSCH transmission using the transmit diversity scheme defined in section 7.1.2 with:

· If the number of associated NZP CSI-RS antenna ports  is 2, CSI reference signals corresponding to antenna ports {15, 16} of the associated NZP CSI-RS resource are assumed to be transmitted on hypothetical antenna ports {0,1},regardless of the actual number of CRS ports configured;
· If the number of associated NZP CSI-RS antenna ports is 4, CSI reference signals corresponding to antenna ports {15,16,17,18} of the associated NZP CSI-RS resource are assumed to be transmitted on hypothetical antenna ports {0,1,2,3}, regardless of the actual number of CRS ports configured;
· UE is not expected to be configured the associated NZP CSI-RS ports more than 4 for the CSI process configured without PMI/RI reporting;
· CRS REs are consistent with the number of configured CSI-RS ports of the associated NZP CSI-RS resource;
· UE-specific reference signal overhead is zero.
· For transmission mode 10 CSI reporting, if a CSI process  is configured with PMI/RI reporting:
· CRS REs are as in non-MBSFN subframes; 
· The UE-specific reference signal overhead is consistent with the most recent reported rank; and PDSCH signals on antenna ports 
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 is a vector of symbols from the layer mapping in section 6.3.3.2 of [3], 
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 would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in section 7.2.5
· Assume no REs allocated for CSI-RS and zero-power CSI-RS

· Assume no REs allocated for PRS
· The PDSCH transmission scheme given by Table 7.2.3-0 depending on the transmission mode currently configured for the UE (which may be the default mode).  

· If CRS is used for channel measurements, the ratio of PDSCH EPRE to cell-specific RS EPRE is as given in Section 5.2 with the exception of 
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[dB] for any modulation scheme, if the UE is configured with transmission mode 2 with 4 cell-specific antenna ports, or transmission mode 3 with 4 cell-specific antenna ports and the associated RI is equal to one; 
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The shift 
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is given by the parameter nomPDSCH-RS-EPRE-Offset which is configured by higher-layer signalling. 

Table 7.2.3-0: PDSCH transmission scheme assumed for CSI reference resource

	Transmission mode
	Transmission scheme of PDSCH

	1
	Single-antenna port, port 0

	2
	Transmit diversity

	3
	Transmit diversity if the associated rank indicator is 1, otherwise large delay CDD

	4
	Closed-loop spatial multiplexing

	5
	Multi-user MIMO

	6
	Closed-loop spatial multiplexing with a single transmission layer

	7
	If the number of PBCH antenna ports is one, Single-antenna port, port 0; otherwise Transmit diversity

	8
	If the UE is configured without PMI/RI reporting: if the number of PBCH antenna ports is one, single-antenna port, port 0; otherwise transmit diversity

If the UE is configured with PMI/RI reporting: closed-loop spatial multiplexing



	9
	If the UE is configured without PMI/RI reporting: if the number of PBCH antenna ports is one, single-antenna port, port 0; otherwise transmit diversity 

If the UE is configured with PMI/RI reporting: if the number of CSI-RS ports is one, single-antenna port, port 7; otherwise up to 8 layer transmission, ports 7-14 (see subclause 7.1.5B) 

	10
	If a CSI process of the UE is configured without PMI/RI reporting: if the number of CSI-RS ports is one, single-antenna port, port7; otherwise transmit diversity
If the a CSI process of the UE is configured with PMI/RI reporting: if the number of CSI-RS ports is one, single-antenna port, port 7; otherwise up to 8 layer transmission, ports 7-14 (see subclause 7.1.5B) 


……
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