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1. Introduction

In RAN1#69 the following was agreed:

· In the case of a single CC configuration where multiple CSIs are configured for COMP,  2-bit CSI request field will be used in DCI format 0 (if in UE SS) and DCI format 4 for triggering of aperiodic CoMP feedback 

· The candidate CSI reports are configured by RRC

· 1-bit CSI request remains in format 0 in the case of CSS

· FFS the payload content of the report 

· Multiple CSI feedbacks could be multiplexed within one report instance

· FFS how to configure these multiple feedbacks into one report instance

· FFS the semi-static and dynamic signaling details

· FFS if CSI request field is extended to other than 2 bits, by adding new bits or using existing codepoints

· FFS simultaneous usage of CSI request field for CoMP and Carrier Aggregation 

It was also agreed that there should be email discussion [69-11] until June 29 on the FFS items.
The summary of that discussion was previously provided as R1-122931 with minor revision in R1-123296, but was not discussed in RAN1#70. The current document is provided for RAN1#70bis with the same content.
2. Background and framework for discussion

Here we note the following agreement:

· The eNB configures the CSI(s) to be reported by the UE

· A Rel-11 UE can be configured to report one or more CSIs per CC

· Each CSI is configured by the association of

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

· Interference part: 

· one Interference Measurement Resource (IMR) which occupies a subset of REs configured as Rel-10 ZP CSI-RS

· FFS whether one or two NZP CSI-RS resources can be configured, on which ports the UE assumes the transmission of an isotropic signal to be considered as interference in addition to the interference measured on the configured IMR

· Configuration of multiple CSIs

· IMRs associated with different CSIs can be configured independently

· If NZP CSI-RS resources are configured (as per the FFS above), they can be different for different CSIs

· FFS the maximum number of CSIs configurable for one UE 

· This does not affect the ability to configure subframe subsets for CSI reporting

· If PMI/RI reporting is configured, each CQI is associated with a PMI+RI

Note : this is independent of consideration of sub-band / wideband CQI values. 

Therefore for the purposes of this discussion the following assumption is proposed regarding terminology:

· A single aperiodic CSI report on PUSCH corresponds to the CSI reported for one NZP CSI-RS resource with a given interference part (i.e. a single hypothesis about the transmission scheme and interference). 

3. Summary of company inputs

Company inputs were invited on the points listed below on triggering aperiodic CSI reports on PUSCH, when CoMP is configured.

Companies taking part in the discussion were: Huawei, ALU-ASB, Intel, NNSN, CATT, Texas Instruments, ZTE, NEC, New Postcom, Samsung, Fujitsu, LG, Qualcomm, Panasonic, Hitachi, Docomo, InterDigital.

The detailed inputs to the discussion are captured in Annex A, and summarized below. Some comments on the first version of the proposals made here are captured in Annex B:

· The details of semi-static (RRC) configuration of the candidate CSI reports (or sets of multiple CSI reports)

· In line with the parallel email discussion on terminology for periodic CSI reporting, one proposal was to define one “CSI process” as the association of one channel part with one interference part. The discussion moderator also suggested the use of the term “CoMP hypothesis”. However, as this seems likely to be the more generally acceptable term, “CSI process” is used in this summary, but this could be further discussed.
· Several companies proposed an approach similar to CA
· Detailed proposals included:
· RRC configuration of a maximum of N CSI processes, to be used for both periodic and aperiodic CSI reporting 
· Note: This could be the CoMP reporting set for a single serving cell   
· Suggested values of “N” (the maximum number of CSI processes which can be configured for CSI feedback) were 3, 4 and 5. 
· RRC configuration of up to 3 sets of one or multiple CSI processes (plus no report) for which aperiodic CSI reports could be triggered

· RRC configuration of up to 3 sets of NZP-CSI resources (plus no report) for which aperiodic CSI reports with all the corresponding different interference parts would be triggered
· A limit on the maximum number of CSI processes (in a set) for which aperiodic reports can be triggered simultaneously
· The interference part of a CSI process could be determined by the subframe (similar to eICIC)

· A set of CSI processes could include multiple serving cells
· Triggering could be indicated by a bitmap per serving cell
· Whether configuration is by RRC or MAC should be up to RAN2 
· Proposal 1: Higher layer configuration of CSI feedback for CSI processes for CoMP is based on the configuration of CSI feedback for serving cells in CA. FFS if the same CSI processes are configured for both periodic and aperiodic feedback.
· Proposal 2: The maximum number of CSI processes which can be configured for aperiodic CSI feedback is FFS. 
· The details  of the dynamic signaling of the CSI request 

· The specific proposals differed mainly in the following aspects:

· The size of the CSI request field considered (i.e. 1 bit, 2 bits or beyond 2 bits)  

· The maximum number of CSI process which could be configured

· Whether simultaneous use of the CSI request field for CoMP and CA is supported

· Most proposals for the case of a 2 bit CSI request field could be considered to be a subset of configurations possible with the following Table 1 (proposed by a few companies):
	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for a 1st set of 

CSI processes configured by higher-layers

	‘10’
	Aperiodic CSI report is triggered for a 2nd set of 

CSI processes configured by higher-layers

	‘11’
	Aperiodic CSI report is triggered for a 3rd set of 

CSI processes configured by higher-layers


· The alternatives included the following:
· If the number of CSI processes which can be configured is limited to 2 or 3, then the sets could be fixed (and not configurable)

· “01” is full set of reports for all the configured CSI processes, 10” and “11” are left for CA or other features.
· “01” is for CSI report for CSI process index 0
· “01” is for single cell CSI feedback as a fallback
· Table 2:
	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

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

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


·  Table 3:
	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for a 1st set of 

NZP CSI-RS resources configured by higher-layer

	‘10’
	Aperiodic CSI report is triggered for a 2nd set of 

NZP CSI-RS resources configured by higher-layer

	‘11’
	Aperiodic CSI report is triggered for a 3rd set of 

NZP CSI-RS resources configured by higher-layer


· Table 4:

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for all CoMP hypotheses for serving cell c

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

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


· Table 5:

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for a default CSI process(es) of a serving cell c

	‘10’
	Aperiodic CSI report is triggered for the 1st set of CSI processes and serving cells configured by higher layers

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


· Table 6:
	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for the serving cell to which the UE is attached (using Release 10 principles).

	‘10’
	Aperiodic CSI report is triggered for a 1st set of CSI hypotheses

	‘11’
	Aperiodic CSI report is triggered for a 2nd set of CSI hypotheses


· Table 7

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for CSI hypothesis index 0

	‘10’
	Aperiodic CSI report is triggered for all the configured (pre-determined or RRC indicated) CSI hypotheses

	‘11’
	Left for future extension


· Proposal 3: The triggering of aperiodic CSI is according to Table 1:

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for a 1st set of 

CSI processes configured by higher-layers

	‘10’
	Aperiodic CSI report is triggered for a 2nd set of 

CSI processes configured by higher-layers

	‘11’
	Aperiodic CSI report is triggered for a 3rd set of 

CSI processes configured by higher-layers


FFS whether the set for “01” should fixed (e.g. to be the CSI process with the lowest index, or all CSI processes).
· How to multiplex multiple CSI reports into one report instance
· Almost all companies indicated support for multiplexing similar to CA (i.e. with no compression)
· Other comments/proposals included:-
· RIs, CQIs and PMIs from the same CSI process are concatenated before encoding. 

· CSIs should be concatenated in increasing order of CSI process index. If simultaneous CoMP and CA is supported this is followed by CSI concatenation from multiple component carriers in increasing order of cell index.
· Turbo coding could be applied for CSI payloads larger than 100 bits

· 8 bit CRC may be insufficient

· Maximum number of CSI reports in a subframe is 5, or FFS 

· Compression based on reducing the number of sub-bands reported 
· Proposal 4: Multiplexing multiple aperiodic CSI reports for CoMP is similar to CA, with no compression.  Maximum number of CSI reports in a subframe is FFS.
· The payload content of the CSI report in the case of 1 bit CSI request field
· Proposals for the case when feedback is triggered included the following:-
· The 1 bit field applies if only one CSI process is configured with a single serving cell. 
· The pay load is CSI for this configured CSI process.
· Or the feedback is according to Rel 10 
· CSI payload corresponds to serving cell and CSI with the lowest index. 
· CSI payload is for all the configured CSI processes 

· CSI payload is for the 1st set of CSI processes (i.e. same as ‘01’ with two-bit trigger). Note: This proposal had most support.
· Proposal 5: The payload content of the CSI report in the case of 1 bit CSI request field is CSI for the 1st set of CSI processes (i.e. same as ‘01’ with two-bit trigger). Note: In this case the 1 bit field would only apply in the CSS. 
· Whether the CSI request field should be extended to other than 2 bits, and if so, is this by adding new bits or using existing codepoints

· Most companies did not see a strong need to extend the CSI request field in Rel 11

· Proposal 6 : The CSI request field is no larger than 2 bits in Rel 11

· Whether to support simultaneous usage of the CSI request field for CoMP and Carrier Aggregation, and if so, what are the details 

· Many companies saw benefits in simultaneous CoMP and CA. Others considered that they targeted different scenarios, or were concerned with complexity or standardization effort.
· Proposal 7: Simultaneous usage of the CSI request field for CoMP and Carrier Aggregation is FFS.
4. Conclusions

Based on the discussion, the following proposals are offered for consideration:
· Proposal 1: Higher layer configuration of CSI feedback for CSI processes for CoMP is based on the configuration of CSI feedback for serving cells in CA. FFS if the same CSI processes are configured for both periodic and aperiodic feedback.
· Proposal 2: The maximum number of CSI processes which can be configured for aperiodic CSI feedback is FFS. 
· Proposal 3: The triggering of aperiodic CSI is according to Table 1:

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for a 1st set of 

CSI processes configured by higher-layers

	‘10’
	Aperiodic CSI report is triggered for a 2nd set of 

CSI processes configured by higher-layers

	‘11’
	Aperiodic CSI report is triggered for a 3rd set of 

CSI processes configured by higher-layers


FFS whether the set for “01” should fixed (e.g. to be the CSI process with the lowest index, or all CSI processes). 

· Proposal 4: Multiplexing multiple aperiodic CSI reports for CoMP is similar to CA, with no compression.  Maximum number of CSI reports in a subframe is FFS.

· Proposal 5: The payload content of the CSI report in the case of 1 bit CSI request field is CSI for the 1st set of CSI processes (i.e. same as ‘01’ with two-bit trigger). Note: In this case the 1 bit field would only apply in the CSS. 
· Proposal 6 : The CSI request field is no larger than 2 bits in Rel 11

· Proposal 7: Simultaneous usage of the CSI request field for CoMP and Carrier Aggregation is FFS.
Annex A: Detailed company Inputs
Company inputs were invited on the following points for triggering aperiodic CSI reports on PUSCH, when CoMP is configured:

· The details of semi-static (RRC) configuration of the candidate CSI reports (or sets of multiple CSI reports)
[Huawei] If the number of multiple CSI reports is limited to N = 2 and 3, the sets can be hard-coded in a table similar to Table 7.2.1-1A in 36.213. For 2-bit CSI request field in UESS, the three hard-coded sets depend on whether 2 or 3 CSI processes are configured. What we call one CSI process is the association of one channel part with one interference part (cf our input to the companion email discussion 69-10). CSI processes are separately configured by RRC, and these processes can be commonly used for both aperiodic and periodic CSI configurations. In summary, RRC signaling only requires the configuration of the N CSI processes indexed in [0, 1, 2], N ≤ 3, but no specific RRC signaling for the candidate CSI reports sets for aperiodic feedback.

<ALU-ASB> Since we only agreed on per point CSI, candidate CSI reports should include per point CSI reports of all TPs in the  CoMP reporting set as default value.  Additional configuration should be left for CA or other configuration, which is FFS.  

[Intel] We prefer to reuse CA principles to define CoMP CSI reporting set, i.e. by using RRC signaling the association of CSI reports to CSI reporting sets can be defined for each component carrier. For example if number of CSI reports will be limited to N = 4, two bitmaps of length 4 can be defined for each CoMP CSI reporting set. Splitting CSI reports in two sets may be useful for some CoMP schemes, e.g. for CSCB CoMP to avoid reporting CSI for all interfering hypothesis when  interfering point is not active.

[NNSN]: The reporting principles defined for Carrier Aggregation should be reused as much as possible. It looks like we need to define a CSI measurement process to avoid confusion. eNB configures one or multiple CSI measurement processes for a UE and may then triggesr some of them in one particular subframe. UE generates CSI reports corresponding to the triggered CSI processes. The configuration of CSI measurement processes is done through RRC signaling. A CSI measurement process should at least include one CSI-RS and one IMR, and also be associated with a feedback mode to indicate what the contents of the CSI report UE should be.  Besides, in order to enable CA and CoMP simultaneously, the configuration of CSI measurement process should include an indication of which CC it refers to. Further, RRC signaling is needed to define CSI measurement process sets 1, 2 and 3 (to be triggered dynamically), each set can include one or multiple CSI measurement processes.

[CATT] Following moderator’s suggestion, we use terminology “CoMP hypothesis” to indicate the aperiodic CSI report for a given CoMP hypothesis on transmission and interference, i.e. one NZP and one interference hypothesis.

RRC configuration of the candidate CSI reports could follow the general principle of current design in CA. Since measurement set will not change so fast, sets of “CoMP hypothesis” can be decided by network by appropriately dividing all CoMP hypotheses within the measurement set. That is in a similar way of CA to divide all configured carriers for a certain UE. The format of sets depends on the maximum number of CoMP hypotheses we will support.  One approach is to limit the maximum number of CoMP hypotheses to 3 as Huawei mentioned. Then we may not need any bitmap. Alternatively, combination from 3 CoMP hypotheses can be listed in the table directly. The other approach is for the case when maximum number of CoMP hypotheses is large, e.g. 5. Then bitmap as applied in CA can be considered and index of “CoMP hypotheses” may follow the index of “CoMP report set” in periodic CSI report. For this case, RRC signaling is needed to define 1st and 2nd sets of “CoMP hypothese”. We provide an example table in the next bullet.  

Note that above is based on a single carrier. 

[Texas Instruments]:  Reporting all CSI processes for all CoMP hypotheses is challenging from the feedback perspective, and we are unsure if eNB needs CSI of all points/hypotheses (e.g. JT, CB/CS and DPS) in one PUSCH since the selection of a CoMP scheme would not be dynamic in our view. Therefore we prefer to re-use the Rel.10 CA mechanism where the RRC signaling configures 4 sets of CSI processes, where one set is triggered in one PUSCH. The association of the 2-bit request to each set of CSI processes is left to RRC to allow the necessary eNB flexibility of triggering CSI reports targeting different CoMP point/scheme hypotheses. The maximum number of CSI processes in a particular set should be limited to avoid excessive UE processing complexity. 
[ZTE]:  We can follow the approaches similar to CA and eICIC for channel part and interference part respectively.   Three sets of NZP CSI-RS resources are configured by RRC signaling.  “ a set of NZP CSI-RS resources” here for CoMP corresponds to “a set of serving cells” for CA.   Similar to eICIC, we can setup two subframe sets which correspond to two IMR sets by RRC signalling.  To trigger CSI with different interference conditions, it can be based on the subframe index of CSI reference resource.  e.g. if it is an even subframe, CSI with the first IMR set is triggered. If it is an odd subframe, CSI with the second IMR set is triggered.  
[NEC] On top of the definition of “CSI process”, we discuss the RRC configuration assuming different number of CSI processes. For a small number of CSI processes, e,g, N<=4 for 2-point CoMP measurement set, it is possible to report all the configured CSI processes at same instances with tolerable feedback overhead. However, for a large number of CSI processes, e,g, N>4 for 3-point CoMP measurement set, we need the RRC configuration of different sets of CSI processes. Without additional bits for CSI request field, three sets of CSI processes can be configured corresponding to the existing codepoints. Considering feedback overhead reduction and different load traffic, the 3 sets of CSI processes can be configured respectively assuming the coordination among different CoMP points. In addition, since different CoMP schemes may need different CoMP processes, the feedback to support dynamic switch among all kinds of CoMP schemes at the price of large number of overhead is not efficient. The RRC configuration may choose some CoMP scheme for a set of CSI processes to further reduce the feedback overhead. The indication of different set of CSI processes is illustrated in Q2.
[New Postcom] We share the similar view with some companies to let RRC configure the 4 sets of “CoMP hypotheses”, which is the terminology suggested by Tim. The “CoMP hypotheses” means the CoMP CSI reports in possible CA scenarios, which includes one or multiple CSI reports for given CoMP hypotheses of one or multiple serving cells. The detailed RRC parameters for CoMP hypotheses are FFS.

[Samsung]: CoMP hypotheses for aperiodic CSI reports can be configured in a similar way to CA. In addition, the aperiodic CSI triggering method would also follow CA principles as much as possible. Four states by a 2-bit CSI request field are used to trigger aperiodic CSI reports. The first state would be used not to trigger and the second state would be hard-coded. The third and forth states would be used for aperiodic CSI triggering for CoMP hypotheses configured by higher layer.

[Fujitsu] The aperiodic triggering and reporting method for carrier aggregation could be reused to reduce the standardization effort. The eNB configures multiple CSIs for different CoMP hypothesis, each of which associates with one channel part and one interference part. Several sets of aperiodic CSI reporting are then configured by RRC signaling with bitmap. The eNB could trigger the selected CSI reporting set by dynamic signaling. Considering limited UE processing capability, the maximal number of CSIs in one aperiodic reporting should be limited, for example to 5. Alternatively, the RRC signaling for set of aperiodic CSI reporting may indicate the NZP CSI-RS resources. The related CSIs associated with indicated NZP CSI-RS resources, but with different interference parts are triggered for reporting simultaneously.
[LG] It is beneficial to reuse CA principles in order to configure CSI processes. Taking into account simultaneous support for CA and CoMP, RRC signaling is redesigned to indicate candidates of not only serving cells but also CSI processes.

[Qualcomm] In line with Tim’s suggestion we use “CoMP hypothesis” to denote a single CSI report associated with one NZP-CSI-RS resource (for channel measurement) and one IMR (possibly subject to additional UE emulation) for interference measurement. 

Similar to other companies, we also support the reuse of Rel-10 CA mechanisms for reporting multiple CSI hypotheses.  In particular, out of the 4 code points defined by the two bits, one could be reserved for no reporting, one for the CoMP hypothesis with index-0, and two could be associated respectively with an RRC-configured set.  Each of the RRC-configured sets would contain the indices of the CoMP hypotheses which are to be reported if the corresponding RRC-configured set is triggered.  Note that this proposal closely matches Rel-10 CA, essentially only replacing the notion of “serving cell” with “CoMP hypothesis.” 


Further, from a UE complexity perspective it is important to limit the number of CoMP hypotheses that can be configured as part of the same set, thereby limiting the number of CoMP hypotheses that may be triggered in the same subframe.
[Panasonic] We prefer that the set of CSI hypotheses is formed by combinations of NZP CSI-RS in the CoMP measurement set and IMR. The configuration of the CSI hypotheses set is done by higher layers, and the size of the CSI hypotheses set should be limited in Rel.11. The limitation should be 3 unless gain is justifed for more than 3. Which CSI hypotheses are triggered by the aperiodic CSI request (see below) is configured by higher layer, preferably by MAC (similar to activation of component carriers). We would like to note that RAN1 is not the proper place to decide whether a configuration is done by MAC or RRC, as this is a RAN2 domain; therefore we prefer to only agree on  "by higher layers" within RAN1.

[Hitachi]: We did not really see the necessity to group all the CSI measurement processes into different sets. As mentioned by NEC, if CoMP measurement set includes 2 points, at most 4 CSI measurement processes is required and can already be supported by a CA-like mechanism. If there are 3 points in the measurement set, the possible CSI measurement processes increase, but we can still multiplex all of them by using proper overhead compression technology (e.g., common PMI, differential CQIs for CSI measurement processes based on the same NZP CSI-RS-resource but different interference part).  Besides that, we strongly doubt whether we need to include all the possible CSIs corresponding to multiple interference into the aperiodic feedback since some network approximation method as mentioned in R1-122699. Therefore we think CSIs for all TPs in the measurement set should be reported in the aperiodic feedback. Regarding the RRC configuration, we think the only thing necessary is to define the CSI index to indicate which CSI to report in case only 1 CSI is triggered, as described in the next section in detail. Note that this is in common with PUCCH based feedback in case of CSI conflict dropping.

[DCM] We prefer to reuse the Carrier Aggregation principle as much as possible to design the CoMP feedback. In CoMP transmission, each CSI process is associated with one SMR and one interference hypothesis. If CoMP and CA are supported simultaneously, additional serving cell will be associated with the CSI process. The RRC signaling configures multiple sets of CSI processes. Each set includes one or multiple CSI processes. 

[InterDigital] We support utilizing the CSI request field to indicate reporting for a set of CSI processes, where each CSI process consists of a channel part (NZP CSI-RS resource) and an interference part (IMR and possible resource(s) for emulation) as configured by RRC. The set of CSI processes to report for some values of the CSI request field can be configured by RRC in a way similar to carrier aggregation.

· The details  of the dynamic signaling of the CSI request 

[Huawei] A UE would reuse the 2-bit existing CSI request field in UESS when configured with multiple CSI processes and a single serving cell. Assuming 2 or 3 CSI processes are configured and the proposed RRC signaling above, the CSI request field for CoMP is similar as Table 7.2.1-1A in 36.213:
CSI Request field for PDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	2 CSI processes configured
	3 CSI processes configured

	’00’
	No aperiodic CSI report is triggered
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic report {0} triggered for serving cell c
	Aperiodic report {0} triggered for serving cell c

	‘10’
	Aperiodic report {1} triggered for serving cell c
	Aperiodic reports {1, 2} triggered for serving cell c

	‘11’
	Aperiodic reports {0, 1} triggered for serving cell c
	Aperiodic reports {0, 1, 2} triggered for serving cell c


<ALU-ASB>  “00” for no aperiodic CSI report and “01” is full set of CSI reports in the CoMP reporting set.   “10” and “11” left for CA or other features. 
[Intel] In user-specific search space, 2 additional bits will be included in DCI to trigger feedback on CoMP CSI reporting set for the serving cell or set of serving cells indicated by CA CSI request field. The CoMP CSI request field in DCI can be defined as follows:

	Value of CoMP CSI request field
	Description

	’00’
	Reserved

	‘01’
	CSI report is triggered for CSI with the lowest CSI index for the serving cells indicated by CA CSI request field

	‘10’
	CSI report is triggered for the 1st CoMP CSI report set as configured by higher layers for the serving cells indicated by CA CSI request field

	‘11’
	CSI report is triggered for 2nd CoMP CSI reports set as configured by higher layers for the serving cells indicated by CA CSI request field


As discussed above independent triggering of CSI reports may be useful tool to support some CoMP schemes. For example for CSCB CoMP we may not need to request all CoMP CSI reports for all transmission hypotheses if the interfering point is not active.

If adding two bits to DCI is found to be problematic the second priority preference for us is to trigger all CoMP CSI reports with the existing CSI request field as follows:

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

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

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


In this case RRC configuration of CoMP reporting sets is not needed.

[NNSN]: We also see scenarios where CoMP + CA can bring benefit. Also, from the signaling simplicity and standardization effort point of view there is no need to separate CA and CoMP. Thus there should be generic framework supporting dynamic triggering of CA and CoMP simultaneously: if each CSI measurement process is associated with a serving CC, then we can extend the triggering design for CA to CoMP case. Compared to the CA Aperiodic CSI feedback operation, the only major change we foresee (in addition to change of definition from “serving cell” (”CSI measurement process”) is to treat the case ‘01’ similarly as ‘10’, and ‘11’.This is to  allow for eNB to configure CoMP feedback with full flexibility in the case of e.g. fallback to single cell operation.  
Detail signaling is proposed as follows: 

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for a 1st set of CSI measurement process configured by higher layers

	‘10’
	Aperiodic CSI report is triggered for a 2nd set of CSI measurement process configured by higher layers

	‘11’
	Aperiodic CSI report is triggered for a 3rd set of CSI measurement process configured by higher layers


* 1st, 2nd and 3rd CSI measurement process set each include one or multiple CSI measurement processes of one ore multiple CCs configured by RRC signaling (e.g. bitmap)). 


[CATT] The existing 2-bit CSI request field in UESS could be reused. Assuming the maximum number of CoMP hypotheses is large, e.g.5 and bitmap is applied to have 1st and 2nd sets of CoMP hypotheses, an example table of CSI request field for CoMP would be:

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for CoMP hypothesis index 0

	‘10’
	Aperiodic CSI report is triggered for 1st set of CoMP hypotheses configured by higher layer

	‘11’
	Aperiodic CSI report is triggered for 2nd set of CoMP hypotheses configured by higher layers


Note that when this table is applied to a single carrier, index of CoMP hypothesis could be the same as that of “CoMP report set” in periodic CSI report. Considering there is no need to indicate the scheduled carrier as in CA if there is CoMP in single carrier, “01” can also represent a set of CoMP hypotheses. If it is confirmed there are benefits to have CoMP and CA simultaneously, we need to consider further about their combination. 

[Texas Instruments]:  For USS, each code point of the 2-bit triggering field is associated with a semi-statically configured set of CSI processes. Details for limiting the maximum number of CSI processes in each set should be further discussed. 
	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for a 1st set of 

CSI processes configured by higher-layer

	‘10’
	Aperiodic CSI report is triggered for a 2nd set of 

CSI processes configured by higher-layer

	‘11’
	Aperiodic CSI report is triggered for a 3rd set of 

CSI processes configured by higher-layer


[ZTE]: Existing 2-bit CSI request field can be reused in UE SS to trigger aperiodic CSI report(s) corresponding to different sets of NZP CSI-RS resources.  
	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for a 1st set of 

NZP CSI-RS resources configured by higher-layer

	‘10’
	Aperiodic CSI report is triggered for a 2nd set of 

NZP CSI-RS resources configured by higher-layer

	‘11’
	Aperiodic CSI report is triggered for a 3rd set of 

NZP CSI-RS resources configured by higher-layer


To trigger CSI with different interference conditions for each NZP CSI-RS resource in the triggered set, it can be based on the subframe index of CSI reference resource.  e.g. if it is an even subframe, CSI with the first IMR set is triggered. If it is an odd subframe, CSI with the second IMR set is triggered.  

[NEC] We also agree to reuse the existing 1-bit/2-bit CSI request field in UESS. Assuming small number of CSI processes, 1-bit CSI request field is enough to trigger the reporting of all CSI processes. Assuming large number of CSI processes, 2-bit CSI request field can be used to trigger different set of CSI processes, configured by RRC signaling as follows. 

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for a 1st set of 

CSI processes configured by higher-layer

	‘10’
	Aperiodic CSI report is triggered for a 2nd set of 

CSI processes configured by higher-layer

	‘11’
	Aperiodic CSI report is triggered for a 3rd set of 

CSI processes configured by higher-layer


[New Postcom] We prefer to reuse the 1-bit/2-bit CSI request field similar with Rel-10. Considering that the 4 sets can be configured by RRC as mentioned in our answer of Q1, we think the table for 2-bit CSI request field could be:

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report triggered for the 1st set of CoMP hypotheses configured by higher layers

	‘10’
	Aperiodic CSI report triggered for the 2nd set of CoMP hypotheses configured by higher layers

	‘11’
	Aperiodic CSI report triggered for the 3rd set of CoMP hypotheses configured by higher layers


* 1st, 2nd and 3rd CoMP hypotheses each include one or multiple CSI reports for given CoMP hypotheses of one or multiple serving cells configured by RRC signaling

[Samsung]: In our view, a 2-bit CSI request field is reused to trigger aperiodic CSI reports for both CA and CoMP. In addition, mapping from the CSI request field to aperiodic CSI report should follow the design principle for CA in Release 10 where ‘01’ triggers aperiodic CSI report for the cell indicated by CIF while ‘10’ and ‘11’ trigger the bundled aperiodic CSI report for multiple cells configured by higher layer. Therefore, our proposal for the dynamic indication of aperiodic CSI report for CA+CoMP is as follows:

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for all CoMP hypotheses for serving cell c

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

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


With the above table, a CA UE with a single CoMP hypothesis would see the same table as Release 10. It means that the features of aperiodic CSI report for CA in Release 10 are naturally extended to CoMP+CA by the above table.

[Fujitsu] The 2-bit existing CSI request field in UESS is reused for dynamic triggering of aperiodic reporting.  The Table proposed by New PostCom, for example, with 3 reporting sets of CoMP hypotheses would achieve good feedback flexibility. It could be used for scenarios with CoMP and CoMP with CA. Alternatively, one reporting set of CoMP hypotheses, such as ‘01’ could be restricted to single cell feedback as a fallback.
[LG] Considering simultaneous CSI feedback for CA and CoMP, 2-bit CSI request field can be reused as follows:

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for a default CSI process(es) of a serving cell c

	‘10’
	Aperiodic CSI report is triggered for the 1st set of CSI processes and serving cells configured by higher layers

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


In ‘10’ and ‘11’ cases, a set of serving cells and CSI processes is indicated by RRC signaling. In ‘01’ case, a default CSI process(es) of serving cell c is reported. In the case where serving cell c is CoMP CC, we consider two alternatives of the default CSI process(es). 

- Alt 1. A CSI process corresponding to the association of CSIRS 0 and IMR 0.

- Alt 2. All CoMP hypotheses.

Additionally, we note that the terminology ‘CoMP hypothesis’ seems not proper since there is possibility that non-CoMP CSI is only reported through aperiodic PUSCH. ‘CoMP hypothesis’ seems to implicitly mean that a CoMP scheme is applied.

[Qualcomm] In our view the Rel-10 CA triggering can be reused, as also explained in our above comments.  The table proposed by CATT above could be used for defining the code points of the 2-bit trigger.  

[Panasonic] If multiple CSI hypotheses are configured and if DCI is in UE SS, then the 2 bit CSI request field applies. If the DCI is in the CSS or if multiple CSI hypotheses are not configured, then the 1 bit CSI request field applies.

The association between the 2-bit CSI codepoints and the report behaviour should be as follows:

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for the serving cell to which the UE is attached (using Release 10 principles).

	‘10’
	Aperiodic CSI report is triggered for a 1st set of 

CSI hypotheses

	‘11’
	Aperiodic CSI report is triggered for a 2nd set of 

CSI hypotheses


The table would need to be extended in case more bits are available for the CSI request field, as mentioned by a later question of this discussion.

[Hitachi]: Existing 2-bit CSI request field can be reused in UE SS to trigger aperiodic CSI report(s). Since all the CSIs can be reported within the same PUSCH, it’s not necessary to group the CSIs into different ‘sets’. We think the triggering mechanism depends on whether co-existing of CoMP and CA is supported. If yes, we agree with ALU/ASB. And if not, the proposed triggering indication is as follow:

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for CSI hypothesis index 0

	‘10’
	Aperiodic CSI report is triggered for all the configured (pre-determined or RRC indicated) CSI hypotheses

	‘11’
	Left for future extension


[DCM] 2bits CSI request field are reused to trigger the aperiodic feedback for CoMP. And this table could also support CA + CoMP simultaneously.  Details are listed below. ‘01’ triggers the CSI process with lowest index which means the CSI for fall back to single cell transmission. 2 sets of CSI processes are triggered by ‘10’ and ‘11’, respectively.

	Value of CSI request field
	Description

	’00’
	No CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for CSI process with lowest index

	‘10’
	Aperiodic CSI report is triggered for a 1st set of CSI processes configured by higher layers

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


[InterDigital] We prefer to have the possibility of configuring CoMP and carrier aggregation at the same time. In line with Samsung’s proposal, we prefer to keep consistency with carrier aggregation for the codepoint ‘01’ and use it to trigger all CSI processes for serving cell c. We note that in carrier aggregation, linking this codepoint to the serving cell increases flexibility for the network (since the same codepoint ‘01’ can be used to trigger reporting for any of the serving cells). It would be quite unfortunate to lose this flexibility when CoMP is configured. The two other codepoints can be used to trigger CSI reporting for a combination of CSI processes and serving cells configured by RRC.

· How to multiplex multiple CSI reports into one report instance

[Huawei] Multiple CSI reports are multiplexed into one PUSCH without compression.
<ALU-ASB>  Multiplexing multiple RIs and CQI/PMI reports on PUSCH for CoMP should follow the same principle of those for multiple cell in CA.  RIs should be concatenated before encoding.  CQIs and PMIs are also concatenated before encoding. The order for concatenation should be based on the order of the configured CoMP reporting set.   
[Intel] The multiplexing of CQI/PMI and RI should follow CA principles. If CA is supported with CoMP simultaneously, CSI should be concatenated within each component carrier cell in increasing order of CSI index followed by CSI concatenation from multiple component carriers in increasing order of cell index. We also suggest performing study in RAN1 on (1) possibility of using turbo coding for CSI payload sizes larger than 100 bits as it seems to be possible if CoMP will be used with CA (2) whether 8 bits CRC is sufficient for CoMP and CA. 

[NNSN]: the multiplexing follows the CA method. Each CSI report is associated with a CC and a CSI measurement. Maximum number of CSI reports in a subframe is 5. 

[CATT] ：The mechanism of multiplexing CSIs for multiple CCs in PUSCH can be reused for simplification, which is, concatenation of CSI of multiple CSI reports within a set. Maximum number of CSI hypotheses should be further discussed.

[Texas Instruments]: The triggered set of CSI processes is multiplexed without compression, by concatenating in a similar fashion to Rel.10 CA. 

[ZTE]:   Multiplexing multiple CSI reports can follow the CA method.
[NEC] It is reasonable to use CA principles for multiplexing multiple CSI processes without compression on PUSCH for CoMP. 

[New Postcom] We agree to reuse Rel-10 CA principles for multiplexing without compression.

[Samsung]:  The multiplexing method for CA can be reused for CoMP.
[Fujitsu] The principle of multiplexing multiple RIs and CQI/PMIs for PUSCH in carrier aggregation could be reused for CoMP. The separate coding and mapping methods for CA could be reused for RI and CQI/PMIs. The RI and CQI/PMI for CSIs with different CoMP hypotheses in one aperiodic reporting are respectively concatenated before channel coding. The concatenation order is the same as the order of CSIs in the triggered RRC set.

 [LG –updated comment] We support multiplexing multiple CSI processes with compression considering possible dependency among the CSIs such as common RI and common subband as we indicated in R1-113982. Other aspects of multiplexing mechanism should follow the CA principle. CoMP CSI processes should be concatenated in increasing order of CoMP CSI process index within a single CC.

[Qualcomm] The multiplexing should follow the Rel-10 CA design.

[Panasonic] For compression, the wideband CQI values for all hypotheses are transmitted. A wideband CQI value >0 indicates that further subband CSI for the respective CoMP hypthesis is included in the report (according to the respective reporting mode); a wideband CQI value=0 indicates that no further subband CSI for the respective CoMP hypothesis is included for that report. This reduces the feedback overhead in cases where a hypothesis cannot contribute to the CoMP transmission due to excessive expected BLER (>10% for CQI level 1). Other multiplexing issues (order etc.) follow the Release 10 principles.

[Hitachi]: The compression method may be utilized at least for the CSIs corresponding to the same NZP CSI-RS-resource but different interference parts. The RIs concatenation method should be kept. And the compressed PMI&CQI result, if accepted, should be concatenated before encoding, too.

[InterDigital] The multiplexing should generally follow the Rel-10 CA design, where reports for multiple CSI processes within a same serving cell are concatenated in the same order as in the configuration. However, if it is agreed to constrain more than one CSI processes to use a common rank, we should consider transmitting it only for the first one.
· The payload content of the CSI report in the case of 1 bit CSI request field

[Huawei] The payload contains the CSI for configured CSI process 0 if aperiodic CSI feedback is triggered by 1 bit CSI request field, i.e. in CSS and in UESS if only one CSI process is configured with a single serving cell.
<ALU-ASB>  The payload should be all CSI reports of TPs in the configured CoMP reporting set.  

[Intel] For 1 bit CSI request field the CSI payload corresponds to serving cell and CSI with the lowest index. 
[NNSN] for 1 bit CSI request field, either no report is triggered or CSI is triggered for the 1st set (i.e. same as ‘01’ with two-bit trigger).
[CATT]The payload content of the CSI report should be CoMP hypothesis index 0. If “01” represents a set of CoMP hypotheses for 2-bit CSI request field, the payload content of the CSI report should be that set.
[ZTE]:  The 1-bit CSI field can have the same meaning of the least significant bit of the 2-bit CSI field in UE SS.
[NEC] Again, 1-bit CSI request field can be used to trigger the reporting of all CSI processes in case of small number of CSI processes, where the case of only 1 CSI process configured for no CoMP transmission can be regarded as a special case.

[New Postcom] For 1 bit CSI request field, the payload content of the CSI report could be the 1st set of CoMP hypotheses configured by higher layers.

[Samsung] Similar to CA, the state ‘1’ triggers the same aperiodic CSI report as that of state ‘01’ for 2-bit CSI request field.
[Fujitsu] The use of the 1 bit CSI request field could be restricted to the case where only one CSI process/CoMP hypothesis is configured as suggested by Huawei. Otherwise the contents could be the 1st set of CoMP hypotheses configured by higher layers.

[LG] ‘0’ corresponds to no report and ‘1’ corresponds to the same report as ‘01’ in 2 bit CSI request field which described in the second bullet point.

[Qualcomm] The two code points defined by the 1-bit trigger should be associated with no reporting and with reporting of the CoMP hypothesis with index-0, respectively.

[Panasonic] In order to minimize the modification from CA, a CSI report for only a single serving cell (like in Release 10) is triggered in case of a 1-bit CSI field.

[Hitachi]: Depending on the decision on coexistence of CoMP and CA. If it’s excluded, the CSI payload corresponding to 1 bit CSI request field should be the CSI with lowest index. And if it is supported, the CSI payload corresponding to 1 bit CSI request field includes CSIs for all the configured CSI hypotheses (for the serving cell).

[DCM] The 1-bit CSI request field in CSS could be the subset of 2-bit CSI request in UE SS.
[InterDigital] We prefer that the codepoint “1” of the 1-bit CSI request field be associated with all CSI processes of the serving cell (i.e., Pcell in this case).
· Whether the CSI request field should be extended to other than 2 bits, and if so, is this by adding new bits or using existing codepoints
[Huawei] We do not see a need for extending the CSI request field to more than 2 bits. CoMP can reuse the existing 2 bits, while CoMP and CA cannot be operated simultaneously in Rel-11 so that the existing 2 bits can be reused by CoMP and CA.
<ALU-ASB> We don’t see the need of extending CSI request field. 

[Intel] In most of the practical cases two bits seems to be sufficient for CoMP. We prefer to add 2 bits to DCI. If adding two bits to DCI is found to be problematic the second priority preference for us is to trigger all CoMP CSI reports with the existing CSI request field.

Also we are not sure whether phrase ‘reuse the existing 2 bits’ provided in Huawei view is accurate enough, because 2 bit CSI are used only when the multiple DL cells are configured. Therefore, if CoMP is configured with non-CA, at least one more bit is newly required on top of 1 bit CSI request which is not reusing existing 2 bits.  

[NNSN] we don’t see the need of more than 2 bits
[CATT] We do not see a need for extending the CSI request field to more than 2 bits.
[Texas Instruments]: We don’t see such a need. Control signal coverage should not be compromised for cell-edge UE. 

[ZTE]: Adding more bits to support CoMP and CA simultaneously can be considered.  We are also fine with FFS in Rel-12.
[NEC] Additional bits may help to increase the flexibility by configuring more sets of CSI processes. Considering limited timeline for Rel.11, extending CSI request filed more than 2 bits may be delayed to future release.

[New Postcom] Extending the CSI request field to more than 2 bits may be postponed to Rel-12.

[Samsung]: If there is a good rationale to extend the field to more than 2 bits, we would be open to the proposal.

[Fujitsu] Reuse of the existing 2 bits CSI request could be a starting point. Adding new signaling bits requires further discussion. There is a tradeoff between performance gain, signaling overhead and standardization impact.

[LG] we don’t see any needs of having more than 2 bits

[Qualcomm] We agree with the majority of companies that no extension of the CSI request field is needed. 

[Panasonic] Adding more than 1 bit to the DCI (compared to Release 8) is the least preferred choice. If more than 2 bits are really required within the DCI, we should consider to use the hopping flag for CSI triggering, and make hopping configurable by higher layers or implicitly activate hopping for CSI reports (since CoMP is rather a cell-edge technology, we can expect that hopping should be employed anyway).

[Hitachi]: Seems a little difficult due to Rel. 11 timeframe. May be revisited in Rel. 12.

[DCM] We slightly prefer not having more than 2 bits. The necessity of introducing more than 2 bits should be carefully investigated.
[InterDigital] We can maintain the size of the CSI request field to 2 bits at least for R11.

· Whether to support simultaneous usage of the CSI request field for CoMP and Carrier Aggregation, and if so, what are the details 

[Huawei] We do not see the need to support simultaneous usage of CoMP and CA in Rel-11. CA mainly targets increased peak throughput, while CoMP targets increased cell-edge user throughput. There is no strong motivation for supporting both enhancements simultaneously for one UE. A Rel-11 UE may be capable of both CoMP and CA, but not simultaneously. If a UE can increase its cell-edge throughput by CA then it is not necessary for that UE to be operating with CoMP, and vice-versa.
<ALU-ASB> It should be possible if 2-bit is used.  One code point is used for CoMP CSI request.  The other code point could be used for CA.  

[Intel] We have different view than Huawei on simultaneous support of CA and CoMP. As correctly pointed out CA and CoMP target different enhancements such as peak data rate and cell-edge throughput and therefore complement each other. Given that it is not possible to achieve the CA targets with CoMP and vice versa, we strongly believe that CA and CoMP should be supported simultaneously. 
CoMP CSI request field will be used for CSI triggering on the component carriers indicated by CSI request field of carrier aggregation.

[NNSN] We agree with Intel that CoMP and CA should be supported simultaneously. It is up to eNB’s decision whether to trigger the CSI measurement process for the same or different CCs. Generic triggering mechanism has been proposed above. 
[CATT] It is not very clear to us the benefit of simultaneous usage of CoMP and CA in this release. If both are supported, feedback could be more complicated for aperiodic and periodic CSI. As stated in above bullet, combination of index for bitmap may be needed for aperiodic CSI and more collision probability would be there for periodic CSI. However, if the current design is for CoMP only in a single carrier, it will be good to consider there is space to extend the current design into CA+CoMP in future. 

[Texas Instruments]: We do not see a clear benefit to support CA and CoMP jointly for one UE. These two features address different scenarios with different radio link qualities. We are also concerned about the feedback overhead and processing complexity if CA is configured together with CoMP. 

[ZTE]:  It can be useful to support CA and CoMP in some scenarios e.g. CA based eICIC for coordination between macro layer and pico layer and CoMP coordination within the pico layer.   We can consider to use additional bits or implicit way to trigger different cells of CA e.g. based on the subframe index.   We are also open to FFS in Rel-12.
[NEC] We understand that simultaneous usage of CoMP and CA is targeted to cover all the possible scenarios, where CoMP only or CA only can be taken as a special case. However, the employment of CoMP on every configured CC is not practical. If the simultaneous usage of CoMP and CA is agreed, we should treat it with the clarification of specific application scenarios.

[New Postcom] In our opinion, simultaneous usage of CoMP and CA may bring benefits in some scenarios. Due to the flexible configuration of aperiodic CSI feedback for both CoMP and CA by RRC signaling, the support of simultaneous usage of CoMP and CA does not need too much standardization efforts. So we should not preclude the case of simultaneous usage of CoMP and CA.

[Samsung]: We don’t see any reason to preclude CA+CoMP feature in Release 11. CoMP UEs should be able to get benefits of CA and vice versa. In addition, allowing CA+CoMP seems simpler than restricting it in specification point of view. Defining aperiodic CSI request field taking into account CA+CoMP would be enough to support it.
[Fujitsu] The necessity for supporting both CoMP and CA requires further discussion. Anyway, combination CoMP and CA could improve the peak rate of cell edge users as pointed out by others. If aperiodic CSI triggering for combined CoMP and CA is supported in Rel.11, the existing CSI request bits could be reused for dynamic triggering for one set of aperiodic reporting. The CSIs for different sets of carriers and CoMP hypotheses may be jointly indicated by RRC signaling for each set of aperiodic CSI reporting.

[LG] we think that it is beneficial to support CA and CoMP simultaneously in some useful scenarios. For example, in heterogeneous network, if a macro cell is configured as a pcell using CC1 for the purpose of UE mobility management and pico cells correspond to scells using CC2, then it is less likely to achieve high UE throughput from pcell due to the high traffic load of the macro cell but likely to increase throughput by taking advantage of CoMP on CC2. For these reasons, the simultaneous support should be possible in Rel-11. Even though there are some concerns on increased complexity which it can cause, we can consider a simple solution to the increased complexity such as limiting the number of CSI processes in each set.

[Panasonic] The first priority should be to support either only CoMP or only CA. We see CoMP+CA combination has the potential large benefit as shown workshop in Rel.12 for mainly small cell enhancement. It would be ideal to specify CoMP + CA in Rel-11. However, Release 11 does not offer enough time to sufficiently consider how to arrive at a well-designed feedback for the combination. CoMP + CA can be studied and optimized in Rel-12.

[Hitachi]: We think it is worth to study the co-existence of CoMP and CA. Because in the future the system may always operate on multiple CCs and it is beneficial to allow cell edge UEs to implement CoMP on those CCs under appropriate scenario. However, co-existence of CoMP and CC can bring a lot of problems especially on UL capacity. Considering the timeframe of Rel. 11, we think the topic can be FFS in Rel. 12.

[DCM] We think it is useful to support CoMP and CA simultaneously, e.g. in HetNet scenario, different carriers are deployed for macro cell and pico cell, respectively. It is possible to support Pcell CoMP or Scell CoMP in such scenario. And the transmission mode could be configured for each CC as same as Rel-10 CA mechanism

[InterDigital] We prefer to have the possibility of configuring CoMP and carrier aggregation at the same time. We think the percentage improvement of throughput at cell edge provided by CoMP is valuable also when carrier aggregation is configured.

Annex B: Comments on initial proposals

· Proposal 3: The triggering of aperiodic CSI is according to Table 1:

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for a 1st set of 

CSI processes configured by higher-layers

	‘10’
	Aperiodic CSI report is triggered for a 2nd set of 

CSI processes configured by higher-layers

	‘11’
	Aperiodic CSI report is triggered for a 3rd set of 

CSI processes configured by higher-layers


[Docomo]  As mentioned by many companies, we prefer to reuse CA principle as much as possible. Rel. 10 CA defines two  sets of serving cells in RRC signaling. However, the summarized proposal defines three sets of CSI processes in high layer signaling. We should clarify the benefits of the additional sets information. 
[Moderator] There have been different proposals for a fixed set of CSI reports triggered by “01”, not necessarily matching CA. However, the “first set” could anyway be configured to contain a single CSI process if this is desired by the network. An FFS are added to the proposal to cover this point.

[Comments were provided after 29th June are shown in this colour]

[IDCC] We also have some concerns on Proposal 3 regarding the use of codepoint ‘01’. Unless it is decided to not allow simultaneous configuration of CA and CoMP, we think it would be better to keep the association of this codepoint with the serving cell of the grant (as in R10), for two reasons:

a) To keep consistency with the carrier aggregation approach

b) In R10, the network has the capability of triggering reporting for any of the serving cells using this single codepoint ‘01’. It would be quite unfortunate to lose this flexibility when CoMP is configured, especially if we do not want to increase the number of codepoints of the CSI request field.

[Intel] We also have some concerns on proposal #3, which seems has missing part on relation of CSI processes to component carriers in case of CA. We would therefore prefer to leave the details FFS until simultaneous support of CA and CoMP is decided.  

· Proposal 4: Multiplexing multiple aperiodic CSI reports for CoMP is similar to CA, with no compression.  Maximum number of CSI reports in a subframe is FFS.

[IDCC] Regarding Proposal 4, we have a question. In case it is agreed that multiple CSI processes are constrained to assume same rank, would the inclusion of this rank a single time in the aperiodic report be considered “compression”?

· Proposal 5: The payload content of the CSI report in the case of 1 bit CSI request field is CSI for the 1st set of CSI processes (i.e. same as ‘01’ with two-bit trigger). Note: In this case the 1 bit field would only apply in the CSS. 
[Docomo] We agree that “The payload content of the CSI report in the case of 1 bit CSI request field is same as ‘01’ with 2-bit trigger. However, we think the 2-bit trigger table needs FFS.
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