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1. Introduction
Most of the L1 parameters for DL CoMP were discussed in the email discussion [1]. We felt the following few points need further discussion in the meeting:
· Reference CSI process for the aperiodic CSI reporting

· Aperiodic CSI reporting configuration

· The need of a method to restrict the IMR configurations to a single or more ZP CSI-RS configurations configured to the UE 
2. Discussion
2.1 Reference CSI process for the aperiodic CSI reporting
The main purpose of the reference CSI process for the aperiodic CSI reporting is to have the same RI value for the different CSI processes on the same CC sent on the same subframe. With the current proposal in the email discussion that each CSI process maybe configured with a reference CSI process that it references for the RI value, it may result in the possibility that each CSI process configured for a CC is referencing each other as reference CSI process. For example there are 3 CSI processes configured for a CC (say, CSI Process#1, CSI Process#2 and CSI Process#3), then there is a possibility to configure CSI Process#2 referencing CSI Process#3 and CSI Process#1 referencing CSI Process#2. Such circular references should be avoided. A constraint should be added to avoid such circular reference. An example of such constraint can be added to the field description: A CSI process that is referencing a CSI process should not be a reference CSI process of that CSI process directly or indirectly. 
Proposal 1: Avoid circular CSI process references by adding a constraint to the field description. An example constraint: A CSI process that is referencing a CSI process should not be a reference CSI process of that CSI process directly or indirectly.
2.2 Aperiodic CSI reporting configuration

In Rel-10, the request field for PDCCH with UL DCI format in the case of UE specific search space are defined as follows:

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for serving cell 
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	‘10’
	Aperiodic CSI report is triggered for a 1st set of serving cells configured by higher layers

	‘11’
	Aperiodic CSI report is triggered for a 2nd set of serving cells configured by higher layers


The corresponding ASN.1 structure is as follows:

CQI-ReportAperiodic-r10
::=

CHOICE {


release







NULL,


setup







SEQUENCE {



cqi-ReportModeAperiodic-r10


CQI-ReportModeAperiodic,



aperiodicCSI-Trigger-r10


SEQUENCE {





trigger1-r10




BIT STRING (SIZE (8)),




trigger2-r10




BIT STRING (SIZE (8))



}
















 OPTIONAL
-- Need OR


}

}

CQI-ReportModeAperiodic ::=



ENUMERATED {












rm12, rm20, rm22, rm30, rm31,












spare3, spare2, spare1

In Rel-11, it was agreed in RAN 1 that the request field in the case of UE specific search space are defined as follows:
· 00: No aperiodic CSI is triggered.

· 01: A report is triggered for a set of CSI process(es) configured by higher layers for serving cell c.

· 10: A report is triggered for a first set of CSI process(es) configured by higher layers. Each CSI process is identified by a CSI process index and a serving cell index.

· 11: A report is triggered for a second set of CSI process(es) configured by higher layers. Each CSI process is identified by a CSI process index and a serving cell index.

In the email discussion, the proposals are aligned with the above RAN 1 agreement. However, how to incorporate the agreement into ASN.1 was not discussed. Assuming that each cell will be configured with CSI process configuration, there are 2 ways in which this can be implemented:
Alternative 1: Reuse the Rel-10 cqi-ReportAperiodic-r10 for the CA case and indicate in each CSI process whether it is reported for code point 01, 10 and 11 if the cell is indicated to be reported in the CSI request.
Alternative 2: Replace the Rel-10 cqi-ReportAperiodic-r10 with a Rel-11 cqi-ReportAperiodic for the code point of 10 and 11 and design the bitmaps for each code point to indicate a specific CSI process and serving cell.  For code point 01, it will be indicated in each CSI process like in Alternative 1. 
For Alternative 1, the following addition highlighted based on [2] can be provided in each CSI process:
CSI-Process information elements
-- ASN1START

CSI-Process-r11 ::=

SEQUENCE {


csi-ProcessIdentity-r11

CSI-ProcessIdentity-r11,


csi-RS-Identity-r11


CSI-RS-Identity-r11,


imr-Identity-r11


IMR-Identity-r11,


p-C-r11





INTEGER (-8..15),
-- FFS if configurable per CSI process


useCSI-SubframeSet-r11

ENUMERATED {true},


antennaInfoDedConfigId-r11
AntennaInfoDedConfigId-r11,


cqi-ReportPeriodicExtId-r11
CQI-ReportPeriodicExtId-r11,

aperiodicCSI-TriggerExt

BIT STRING (SIZE(3)),

...

}

-- ASN1STOP

AperiodicCSI-TriggerExt

A bit-map indicating whether the CSI-Process for a specific component carrier is included in the CSI reporting triggered by codepoint 01, 10 and 11 of the DCI when the AperiodiCSI-Trigger in cqi-ReportAperiodic-r10 for the component carrier for the same code point is set to 1. The first/leftmost bit is for indicating whether the CSI process is triggered if the code point of the DCI is 01, the second bit is for 10 and the third bit is for 11. 

The UE uses the aperiodicCSI-TriggerExt and the existing Rel-10 cqi-ReportAperiodic-r10 to decide whether a CSI process is to be included in the CSI request.  For the case where a cell is configured with TM10, each CSI process will have a 3-bit bitmap to indicate whether may be triggered if code point 01, 10 and 11 are received. The Rel-10 cqi-ReportAperiodic-r10 will provide (for the case of code point 10 and 11) whether a serving cell containing CSI processes needs to be triggered. An example:
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When a CSI request of 01 is received on the DCI, the CSI process 0 of CC1 will be triggered
When a CSI request of 10 is received on the DCI, the CSI process 1 of CC4 will be triggered.

There will also be cases where the some cells are configured with TM10 while others are configured with TM1-9. In such cases, those cells that are not configured with TM10 will only be configured with a Rel-10 CSI-RS configuration (for TM9) or based on CRS (for TM1-8). No CSI process will be configured for those cells. In this case, the Rel-10 behaviour will continue to be applied (i.e. in the case the code point of 01 is received for one of those cells (say serving cell c), the CSI for specific serving cell c is triggered. In the case of code point 10 and 11 is received in the DCI, whether the CSI will be triggered, depend on whether the bitmaps in the cqi-ReportAperiodic-r10 for the code point 10 and 11 are set for those cells).

For Alternative 2, it is to design a whole new cqi-ReportAperiodic for Rel-11. So whenever TM10 is configured for one of the serving cell, this new Rel-11 cqi-ReportAperiodic will be used for code point 10 and 11. Instead of bitmap of 8 for each code point, it will be 24 bits to indicate the CSI process and the serving cell. 
In our view, Alternative 1 looks cleaner and simple. It is proposed:
Proposal 2: Reuse the Rel-10 cqi-ReportAperiodic-r10 for the CA case and indicate in each CSI process whether it is reported for code point 01, 10 and 11 if the cell (based on whether it is set in the Rel-10 cqi-ReportAperiodic-r10) is indicated to be reported in the CSI request.

Proposal 3: For the case where some cells are configured with TM10 and others with TM1-9, the Rel-10 behaviour will continue to be applied (i.e. in the case the code point of 01 is received for one of those cells (say serving cell c), the CSI for specific serving cell c is triggered. In the case of code point 10 and 11 is received in the DCI, whether the CSI will be triggered, depend on whether the bitmaps in the cqi-ReportAperiodic-r10 for the code point 10 and 11 are set for those cells).
2.3 Method of restrict IMR configurations by higher layer signalling to a single or more ZP CSI-RS configurations 

In the email discussion, it is proposed that the method of restricting IMR configurations by higher layer signalling to a single or more ZP CSI-RS configuration should be further discussed The agreement from RAN 1 is as below:
· Include in the specification, and inform RAN2, that the UE is not expected to receive (or the higher layer signalling does not allow the UE to receive) an IMR configuration which is not covered by one (or more – FFS) ZP-CSI-RS configuration for the UE

In the RRC specification, it should be sufficient simply to state that the configured IMRs for a UE shall be able to be covered by a single ZP CSI-RS resource configuration. Note that the consequences of failing to meet this condition are not fatal, and therefore even if a UE’s IMR configuration cannot be covered by a ZP CSI-RS configuration, it only degrades the reception of the PDSCH and shouldn’t result in a RRC error which triggers RRC Connection re-establishment procedure.
Proposal 4: State in the RRC field description that the configured IMRs for a UE shall be able to be covered by a single ZP CSI-RS resource configuration.
Proposal 5: Even if IMR configuration is not covered by a ZP CSI-RS configuration, it should not result in RRC error (i.e. triggers RRC Connection re-establishment procedure).

3. Summary

It is requested that RAN2 discuss the proposals:
Proposal 1: Avoid circular CSI process references by adding a constraint to the field description. An example constraint: A CSI process that is referencing a CSI process should not be a reference CSI process of that CSI process directly or indirectly.

Proposal 2: Reuse the Rel-10 cqi-ReportAperiodic-r10 for the CA case and indicate in each CSI process whether it is reported for code point 01, 10 and 11 if the cell (based on whether it is set in the Rel-10 cqi-ReportAperiodic-r10) is indicated to be reported in the CSI request.

Proposal 3: For the case where some cells are configured with TM10 and others with TM1-9, the Rel-10 behaviour will continue to be applied (i.e. in the case the code point of 01 is received for one of those cells (say serving cell c), the CSI for specific serving cell c is triggered. In the case of code point 10 and 11 is received in the DCI, whether the CSI will be triggered, depend on whether the bitmaps in the cqi-ReportAperiodic-r10 for the code point 10 and 11 are set for those cells).

Proposal 4: State in the RRC field description that the configured IMRs for a UE shall be able to be covered by a single ZP CSI-RS resource configuration.
Proposal 5: Even if IMR configuration is not covered by a ZP CSI-RS configuration, it should not result in RRC error (i.e. triggers RRC Connection re-establishment procedure).
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[1] [79bis#34] [LTE/CoMP] Remaining issues and inclusion of L1 parameter, Samsung
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