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1 Introduction 
This document shall capture the email discussions on LTE CoMP Open issues as requested by the Chairman.
[79bis#34] [LTE/CoMP] Remaining issues and inclusion of L1 parameter (Samsung)

-     Include L1 parameters agreed by RAN1 into 36.331

-     Discuss other open issues related to DL CoMP

=>  Intended outcome: Email discussion report and 36.331 CR 

A total of 7 companies contributed to the email discussions: Ericsson, Alcatel-Lucent, Nokia Siemens Networks, Nokia Corporation, Samsung, Huawei and Intel.
2 Discussion
2.1 Confirmation of CA+CoMP support in Rel-11

It is stated in Section 2.2 of [2] that:

“RAN1#70bis meeting confirmed the working assumption that combination of CoMP and CA would be supported by the Rel-11 specification.”
Therefore, CA+CoMP is supported in the sense that CoMP can be configured on multiple cell(s) for carrier aggregation. 

2.2 CSI-RS configuration
2.2.1 Parameters for NZP-CSI-RS
The list of parameters associated with a non-zero power CSI-RS (NZP CSI-RS) in a CoMP measurement set has been updated by RAN1 [2] and is given in Table 1. 
Table 1. Configuration for each non-zero power CSI-RS in CoMP measurement set.
	Non-zero-power-CSI-RS-resource-index
	Non-zero power CSI-RS index

	antennaPortsCount
	Number of antenna ports used for transmission of CSI-RS (1, 2, 4, or 8).

	ResourceConfig 
	CSI-RS configuration as defined in table 6.10.5.2-1 and 6.10.5.2-2 of TS 36.211.

	SubframeConfig
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 as defined in table 6.10.5.3-1 of TS 36.211.
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	Virtual Cell ID for CSI-RS scrambling initial state in the range of [0, 503].


It is noted that Pc has been removed from the list of parameters for NZP CSI-RS configuration (it has become one of CSI-RS process parameters instead); hence p-C-r11 should be removed from IE CSI-RS-Config2. Apart from this change, there seems no need to revisit the agreements from RAN2#79bis, reproduced below:
Agreements from RAN2#79bis on Parameters for NZP-CSI-RS
Parameters for NZP-CSI-RS

1.
Introduce NZP CSI-RS identity (INTEGER(1..3))


• NZP CSI-RS identity is unique within a CC. 

2.
Create new CSI-RS-Config2-r11 instead of reusing CSI-RS-Config-r10.


• This can be revisited after RAN1 has finalised the CSI-RS resource parameters.

3.
CSI-RS resources are configured per CC.

Proposal from rapporteur:
1. Remove p-C-r11 from IE CSI-RS-Config2.

	Company name
	Proposal/comment

	Ericsson
	We agree with the proposal from the rapporteur.
We wonder if it is possible to change the name of the IE from “CSI-RS-Config2” to “NZP-CSI-RS-Config”. The IE anyway only deals with configurations of NZP CSI-RS resources.

	Alcatel-Lucent
	Fine with the proposal

	Nokia SiemensNetwork/Nokia Corporation
	We agree on the proposal

	Samsung
	We are fine with the proposal.

	Huawei
	We are fine with the proposal. We are open to Ericsson’s suggestion to change the name for non-zero power CSI-RS configuration. 

	Intel
	We agree with the proposal from the rapporteur.


Summary of discussions

All companies are fine with rapporteur’s proposal. One company proposed to change the name of the IE from “CSI-RS-Config2” to “NZP-CSI-RS-Config”. 
Proposed agreements:

1. Remove p-C-r11 from IE CSI-RS-Config2.
2. Change the name of IE from “CSI-RS-Config2” to “CSI-RS-ConfigNZP”.
2.2.2 ZP CSI-RS configuration
We note from [2]

 REF _Ref334644388 \n \h 
[4] that RAN1 has confirmed Rel-11 UE configured with TM10 can be configured with ZP CSI-RS resource. In fact, there can be more than one ZP CSI-RS resource configured to the UE for PDSCH rate matching purpose where each ZP CSI-RS resource corresponds to the muting pattern of a TP. Each ZP CSI-RS resource consists of an independent configuration of zeroTxPowerResourceConfigList and zeroTxPowerSubframeConfig. The ZP CSI-RS REs that the UE should perform rate matching around is indicated dynamically by DCI format 2D of TM10 (more on this in Section 2.7).
RAN1 has also not mentioned the maximum number of ZP CSI-RS resources (per CC) that can be configured to the UE. However, as there can be only up to 3 CSI-RS resources configured to a UE (per CC), implying that there are only up to 3 TPs that can be measured by the UE (per CC), it is reasonable to assume that the maximum number of ZP CSI-RS resources that can be configured to the UE is also 3 (per CC). 

RAN1 [2] has further stated that:
“one zero power CSI-RS configuration is identified among multiple zero power CSI-RS configurations by higher layer signalling as the zero power CSI-RS configuration that the UE assumes for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10. If only one ZP CSI-RS configuration is configured for the UE, it is assumed by the UE for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10.”
Based on the above RAN1 agreements, it seems necessary to revisit the RAN2 agreement from RAN2#79bis, reproduced below for convenience, as well as the endorsed CR [3]:
Agreements from RAN2#79bis on ZP-CSI-RS configuration
ZP-CSI-RS configuration

1.
One ZP CSI-RS resource (similar to R10) can be configured as part of the Rel-11 CSI-RS resources configuration (per CC), consists of


• resourceConfigList –r11
BIT STRING (SIZE (16))


• subframeConfig-r11
INTEGER (0..154)

2.
Only either Rel-10 ZP CSI-RS resource or Rel-11 ZP CSI-RS resource can be configured to a UE, but not both.

3.
Agreement needs confirmation by RAN1. 

The structure for ZP CSI-RS resources can follow that of NZP CSI-RS resources agreed from the last meeting. This means that ZP CSI-RS identity is defined, and similar mechanism to add and release ZP CSI-RS resource as adopted for NZP CSI-RS and IMR can also be used. 
Furthermore, the ZP CSI-RS resource with the lowest identity can be the zero power CSI-RS configuration that the UE assumes for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10. Therefore, no additional RRC signalling is required for this purpose.
While it appears possible to group NZP CSI-RS resource and ZP CSI-RS resource together in a similar way as Rel-10 IE CSI-RS-Config, such structure is more restrictive for the network. Hence, proposals by the rapporteur are as follows: 
Proposals by rapporteur:
1. Up to 3 ZP CSI-RS resource (per CC) can be configured to a Rel-11 UE configured in TM10. 
2. Each ZP CSI-RS resource consists of an independent configuration of zeroTxPowerResourceConfigList and zeroTxPowerSubframeConfig.

3. ZP CSI-RS identity (INTEGER(1..3)) for each ZP CSI-RS resource is configured.
· ZP CSI-RS identity is unique within a CC.

4. Similar mechanism to add and release ZP CSI-RS resource as is proposed for NZP CSI-RS is adopted.
5. The ZP CSI-RS resource with the lowest identity is the zero power CSI-RS configuration that the UE assumes for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10.   
6. Agreement 1 may be revisited if indicated differently by RAN1. 

	Company name
	Proposal/comment

	Ericsson
	We think that since ZP CSI-RS resources are only used in the PDCSH RE mapping (see section 2.7), so we wonder if a separate structure for ZP CSI-RS resources are really needed. Instead, the relevant parameters (resourceConfigList and subframeConfig) could be configured as a part of the PDSCH RE mapping configuration.

1. We believe RAN1 has indicated that the maximum number of ZP CSI-RS resources is 4.
2. We think the configuration of ZP CSI-RS resources should be configured separately from the configuration of NZP CSI-RS resources.  
3. We do not think this is needed.

4. We do not think this is needed.
5. We agree that a fall back mechanism is needed.
6. This seems useful.

	Alcatel-Lucent
	On Proposal 1: In our understanding, RAN 1 hasn’t decided on the number of ZP CSI-RS resources configuration per CC yet. It maybe possible to infer from the number of CSI processes or the set of DCI states. However, we would rather leave this open for now with a FFS (Proposal 3) and wait for RAN 1 to provide the upper limit. 

Other proposals look reasonable to us.

	Nokia SiemensNetwork/Nokia Corporation
	We are not sure whether 3 or 4 is correct number as RAN1 did not say anything but agreed on 4 sets of rate matching configuration. We would like to have some confirmation from RAN1 on this number.

	Samsung
	We are fine with the proposed model for configuration of multiple ZP-CSI-RS resources. 

Regarding the maximum number of ZP CSI-RS resources, we do not think it is clear from RAN1 agreement. Although there are 4 codepoints, there could be only 3 ZP CSI-RS resources, just as the case for NZP CSI-RS resources. We propose to leave this point FFS. 

	Huawei
	We can wait for RAN1 to clarify the number of configured ZP CSI-RS resources. We’re fine with other proposals. 

	Intel
	Similar to the comments from Ericsson, the motivation and benefits to decouple the ZP CSI-RS resource configuration from NZP CSI-RS resource configuration is not so clear to us and hence straightforwardly reusing the Rel-10 CSI-RS configuration structure is slightly preferred. In details, 

1. In our view, the exact maximum number of ZP CSI-RS resources has not been discussed and decided explicitly by RAN1 so far. So, RAN1’s input is definitely needed.

2. Regarding ZP CSI-RS configuration, our preference is either ZP CSI-RS may be configured together with NZP CSI-RS as done in Release 10 or as part of PDSCH RE mapping configuration as mentioned by Ericsson. 
3. As aforementioned, it should not be needed. 

4. As aforementioned, it should not be needed. 

5. Agree with the proposed UE behaviours for fallback operation. 

Agree.


Summary of discussions

On the ZP CSI-RS configuration method, there are three options:

Option 1: The proposed method by the rapporteur (similar to that for NZP CSI-RS configuration). 

· Agreeable by 4 companies. 

Option 2: Configuration of additional ZP CSI-RS resources are incorporated in the PDSCH RE mapping configuration

· Proposed by one company

Option 3: One ZP CSI-RS resource is grouped with one NZP CSI-RS resource. 

· Proposed by one company
Although there seems to a majority preferring Option 1, due to the lack of responses from other companies, it is proposed to make Option 1 the baseline and discuss further the pros and cons of each option in the meeting. 
The need for ZP CSI-RS resource id and the issue of how one zero power CSI-RS configuration is identified among multiple zero power CSI-RS configurations as the zero power CSI-RS configuration that the UE assumes for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10 is dependent on the ZP CSI-RS configuration method. In case Option 1 is confirmed, then Proposal 3 (with the range FFS) and 5 can be agreed.
On the number of ZP CSI-RS resources that can be configured to the UE, the majority of the companies agree that it is unclear what the RAN1 agreement is. 

Proposed agreements:
1. Up to X ZP CSI-RS resource (per CC) can be configured to a Rel-11 UE configured in TM10.

· The value X is pending RAN1 input. 

2. Each ZP CSI-RS resource consists of an independent configuration of zeroTxPowerResourceConfigList and zeroTxPowerSubframeConfig.

3. Baseline configuration method (Option 1): Similar mechanism to add and release ZP CSI-RS resource as is proposed for NZP CSI-RS is adopted.
· ZP CSI-RS identity (INTEGER(1..X)) for each ZP CSI-RS resource is configured.

· ZP CSI-RS identity is unique within a CC.

· The ZP CSI-RS resource with the lowest identity is the zero power CSI-RS configuration that the UE assumes for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10.
Discuss further if Option 2 or Option 3 should be adopted instead:
Option 2: Configuration of additional ZP CSI-RS resources are incorporated in the PDSCH RE mapping configuration

Option 3: One ZP CSI-RS resource is grouped with one NZP CSI-RS resource. 

2.2.3 Transmission modes and Rel-10/11 CSI-RS resources

The agreements from RAN2#79bis on configurability of Rel-10/11 CSI-RS resources are given below:

Agreements from RAN2#79bis on Configurability of Rel-10/11 CSI-RS resources
Configurability of Rel-10/11 CSI-RS resources

1.
Only either Rel-10 CSI-RS resource or Rel-11 CSI-RS resources can be configured per CC to Rel-11 UE


a. FFS: If a UE’s serving cell is configured with TM9, it cannot be configured with Rel-11 CSI-RS resources; only Rel-10 CSI-RS resource can be configured.


b. If a UE’s serving cell is configured with TM10, it cannot be configured with Rel-10 CSI-RS resource; only Rel-11 CSI-RS resources can be configured.


c. FFS: If a UE’s serving cell is configured with TM1-8, it can be configured with either Rel-10 CSI-RS resource or Rel-11 CSI-RS resources, but not both.


d. Table 2a is current RAN2’s understanding of possible combination of TM and CSI-RS resource(s) configurations, and the corresponding UE behaviour.

2.
Agreement needs confirmation by RAN1; FFS issues need inputs from RAN1. 
RAN1 has not directly addressed the FFS issues from RAN2#79bis. Nevertheless, we attempt to progress on the issue. 

Regarding the FFS issue for TM9, based on RAN1 agreements on the quasi co-location to allow only legacy behaviour of quasi co-location for TM1-9 (in other words, it is not supported to configure separate CSI-RS resource assumed to be quasi co-located with different DM-RS scrambling identities), there appears to be no strong motivation to configure multiple CSI-RS resources for TM9.

For rate matching purpose for TM1-9, it should be sufficient to use only the Rel-10 ZP-CSI RS configuration. Revised proposals from the rapporteur are summarised below. In 
Table 2
, we summarise our understanding of UE behaviour for different combination of TM configuration and CSI-RS resource configurations. 
Proposals by rapporteur:
1. If the UE is configured with TM1-9, it cannot be configured with Rel-11 CSI-RS resources; only Rel-10 CSI-RS resource can be configured.
2. If the UE is configured with TM10, it cannot be configured with Rel-10 CSI-RS resource; only Rel-11 CSI-RS resources can be configured (already agreed in RAN2#79bis).
3. Table 2 is current RAN2’s understanding of possible combination of TM and CSI-RS resource(s) configurations, and the corresponding UE behaviour
Table 2: UE behaviour given TM and Rel-10/11 CSI-RS resource(s) configuration.

	
	Rel-10 CSI-RS resource configured
	Rel-11 CSI-RS resource(s) configured
	UE  behaviour

	TM1-8
	Y
	N
	UE performs rate matching around NZP/ZP CSI-RS



	
	N
	Y
	Erroneous configuration

	TM9
	Y
	N
	UE measures CSI-RS (if PMI/RI reporting is configured) and performs rate matching around NZP/ZP CSI-RS



	
	N
	Y
	Erroneous configuration

	TM10
	Y
	N
	Erroneous configuration

	
	N
	Y
	UE measures NZP CSI-RS resource(s) for CSI feedbacks according to configured CSI process and performs rate matching around all NZP/ZP CSI-RS resource(s)


	Company name
	Proposal/comment

	Ericsson
	Regarding behaviour with TM10, we think that rate matching is a topic for RAN1 to solve, and according to our understanding, RAN1 has not yet agreed on how to do rate matching for the configured NZP CSI-RS resources. With respect to rate matching for configured ZP CSI-RS resources, our understanding is that RAN1 has agreed that the UE performs rate matching around the ZP CSI-RS resource indicated by the DCI format.

We agree with proposals 1 and 2.
Regarding proposal 3, we think RAN2 cannot conclude on this table, as indicated previously.

	Alcatel-Lucent
	We are ok with the proposals 1 and 2. As on Proposal 3, we agree with Ericsson that we do not need to confirm the behaviour in RAN 2, particularly for TM10.

	Nokia SiemensNetwork/Nokia Corporation
	We agree on the proposals.

	Samsung
	We agree that rate matching is a RAN1 issue. Hence, we should focus our discussion on which configurations are considered valid and which are not.

We agree with Proposal 1 and 2. For the sake of completeness, additional understanding from us is given below:

· TM1-8: Absence of any NZP CSI-RS resources is a valid configuration.

· TM9: Absence of NZP CSI-RS resource can also be valid if the UE is not configured with CSI feedback. If CSI feedback is configured, a NZP CSI-RS resource must also be configured.

· TM10: At least one NZP CSI-RS resource must be configured for indicating QCL with DM-RS for DCI format 2D of TM10. Therefore, absence of NZP CSI-RS resource is not a valid configuration.

Configuration of both Rel-10 and Rel-11 NZP CSI-RS resources is invalid as agreed in the last meeting.

	Huawei
	We are fine with the proposals 1 & 2. We agree that the rate matching rule should be defined in RAN1. 

	Intel
	We agree with proposal 1 and 2. 

Regarding PDSCH resource mapping, our understanding is that RAN1 has not discussed rate matching around NZP CSI-RS so far, and the rate matching around ZP CSI-RS actually was included in the COMP AI for the discussion in upcoming RAN1 meeting and yet to be decided. Keeping these in mind, we think RAN2 should wait for RAN1 decisions on both issues.


Summary of discussions

All companies agree with proposal 1 and 2 (note that proposal 2 was actually already agreed in RAN2#79bis, and shouldn’t have been included again as a proposal by the rapporteur). Regarding proposal 3, almost all companies agree that rate matching behaviour should be discussed in RAN1. Validity of additional configurations was raised and they are highlighted in yellow in Table 2a. It is proposed to discuss if Table 2a is the common understanding.  
Table 2a: UE behaviour given TM and Rel-10/11 CSI-RS resource(s) configuration.
	
	Rel-10 CSI-RS resource configured
	Rel-11 CSI-RS resource(s) configured
	Comment

	TM1-8
	N
	N
	Valid configuration.

	
	Y
	N
	Valid configuration.



	
	N
	Y
	Invalid configuration (Proposal 1)

	
	Y
	Y
	Invalid configuration (As agreed from the last meeting)

	TM9
	N
	N
	Valid configuration if CSI feedback is not configured

	
	Y
	N
	UE measures CSI-RS (if PMI/RI reporting is configured) 



	
	N
	Y
	Invalid configuration (Proposal 1)

	
	Y
	Y
	Invalid configuration (As agreed from the last meeting)

	TM10
	N
	N
	Invalid configuration (CSI-RS is also needed for QCL in TM10)

	
	Y
	N
	Invalid configuration (Proposal 2)

	
	N
	Y
	UE measures NZP CSI-RS resource(s) for CSI feedbacks according to configured CSI process 

	
	Y
	Y
	Invalid configuration (As agreed from the last meeting)


Proposed agreements:

1. If the UE is configured with TM1-9, it cannot be configured with Rel-11 CSI-RS resources; only Rel-10 CSI-RS resource can be configured.

2. Discuss if Table 2a is the common understanding of possible combination of TM and CSI-RS resource(s) configurations, and the corresponding UE behaviour
2.3 CSI-IM resource configuration
RAN2#79bis agreements on CSI-IM resource configuration are as follows:
Agreements from RAN2#79bis on CSI-IM resource configuration

IMR configuration (CSI-IM)

1.
Introduce new IE for CSI-IM configuration per CC consisting of

a.
As baseline: 


i. a resourceConfig (INTEGER (0..15))


ii. a subframeConfig (INTEGER (0..154))


iii. FFS how to ensure the constraint that “all the CSI-IMs configured for one UE shall together use only REs which can be configured as a single R10 ZP CSI-RS resource configuration” (see 2)

b.
an CSI-IM index (INTEGER (1..3)) 


i. The range is pending RAN1’s final decision

c.
IMR should be called “CSI-IM resource” as per RAN1 specifications.
2. RAN1’s clarification is required on the meaning of the constraint that “all the IMRs configured for one UE shall together use only REs which can be configured as a single R10 ZP CSI-RS resource configuration” and how to ensure such the constraint. 

a.
Interpretation 1: All the IMRs configured for one UE shall together use only REs which can be configured as a single R10 ZP CSI-RS resource configuration for the same UE; or


i. In this case, IMR REs for a UE are always a subset of the ZP CSI-RS resource REs for the same UE

b.
Interpretation 2: All the IMRs configured for one UE shall together use only REs which can be configured as a single R10 ZP CSI-RS resource configuration for the other UEs


i. In this case, IMR REs for a UE may not overlap with the ZP CSI-RS resource REs for the same UE

3.
Similar mechanism to add and release IMR as is proposed for NZP CSI-RS in [3] is adopted. 

The new understanding on CSI-IM from [2] is given below: 

“It was agreed in RAN1#70bis meeting to include in the specification, and inform RAN2, that the UE is not expected to receive (or the higher layer signaling 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.
Therefore, each CSI-IM configuration would require the following set of information to be conveyed to the UE using UE-specific RRC signalling.
Table 3. Interference Measurement Resource (CSI-IM) configuration.
	CSI-IM-index
	CSI-IM index

	ResourceConfig 
	CSI reference signal configuration as defined in table 6.10.5.2-1 and 6.10.5.2-2 of TS 36.211 for 4 REs.

	SubframeConfig
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 as defined in table 6.10.5.3-1 of TS 36.211.


The maximum number of CSI-IMs that can be configured per UE is 3 in case of single carrier operation.”
Firstly, regarding the open issue in agreement 2 from RAN2#79bis meeting, we note that RAN1 has explicitly stated that “the UE is not expected to receive (or the higher layer signaling 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”. Therefore, it should be clear that Interpretation 1 is the correct interpretation, modified as follows to reflect the latest RAN1 understanding: “All the IMRs configured for one UE shall together use only REs which can be configured as one (or more - FFS) ZP CSI-RS resource configuration for the same UE” is the correct interpretation.
Secondly, RAN1 has mentioned the possibility of restriction by higher layer signalling to realise the requirement that the UE is not expected to receive an CSI-IM configuration which is not covered by one (or more –FFS) ZP-CSI-RS configuration for the UE.
Thirdly, RAN1 has finalised the maximum number of CSI-IM resources to be 3 in case of a single carrier operation.
Proposals by rapporteur:
1. Interpretation 1: “All the IMRs configured for one UE shall together use only REs which can be configured as one (or more – FFS in RAN1) ZP CSI-RS resource configuration for the same UE” is the correct interpretation.
2. Further discussion in RAN2#80 on the methods to restrict by higher layer signalling to realise the requirement that the UE is not expected to receive an CSI-IM configuration which is not covered by one (or more –FFS) ZP-CSI-RS configuration for the UE.
3. The maximum number of CSI-IM resources is 3 in case of a single carrier operation.
	Company name
	Proposal/comment

	Ericsson
	Regarding proposals 1 and 2, we think this restriction can be handled by the eNB. RAN1 could treat them as error cases.

3. We believe RAN1 has indicated that the maximum number of CSI-IM resources is 3.

	Alcatel-Lucent
	On Proposal 2, we think there is no need for further methods on restriction from higher layer signalling; in any case, an error case should not result. 

	Nokia SiemensNetwork/Nokia Corporation
	Proposal 3 is fine. 

For proposal 1, we are not sure what it meant. As there are multiple IMR configuration and multiple ZP CSI-RS resources, we are not user whether all IMR configuration should be a subset of all ZP CSI-RS resource or a subset of any ZP CSI-RS resource. Thus we would like to wait for clear guideline from RAN1 before making adding any restriction in the RRC.

For proposal 2, due to the unclarity of the interpretation 1, we would like to wait for RAN1 decision before changing RRC specification.

	Samsung
	We agree with proposal 1 and 3. Proposal 2 can be further discussed in the next meeting.

	Huawei
	We agree with proposal 3. We don’t think there is need in higher layer signalling to implement the proposals 1 & 2. It can be informatively indicated in RAN1 specs, and handled by eNB.

	Intel
	Proposal 3 is fine for us because it is clearly mentioned by RAN1. Proposal 1 & 2 should be FFS due to more RAN1 inputs needed.


Summary of discussions

On Proposal 1, it seems that most companies can agree that Interpretation 1 is correct, although it is highlighted (e.g. by NSN/Nokia) that it is still FFS in RAN1 if the IMRs are only related to a single ZP CSI-RS resource configuration or multiple ZP CSI-RS resource configurations for the same UE. 
On the specification of Proposal 1, or Proposal 2, three companies think that the restriction on the IMRs configuration can be handled by eNodeB, while four companies think that it should be FFS.
All companies can agree to Proposal 3.

Proposed agreements:

1. Interpretation 1: “All the IMRs configured for one UE shall together use only REs which can be configured as one (or more – FFS in RAN1) ZP CSI-RS resource configuration for the same UE” is the correct interpretation.

2. Further discussion in RAN2#80 on the methods to restrict by higher layer signalling to realise the requirement that the UE is not expected to receive an CSI-IM configuration which is not covered by one (or more –FFS) ZP-CSI-RS configuration for the UE.

3. The maximum number of CSI-IM resources is 3 in case of a single carrier operation.
2.4 CSI process configuration

To recap, the agreements from RAN2#79bis on CSI process configuration are as follows:

Agreements from RAN2#79bis on CSI process configuration

CSI process configuration

1.
Introduce new IE for CSI process configuration per CC consisting of


a. A NZP CSI-RS id (INTEGER (1..3))


b. A IMR id (INTEGER (1..3))


c. A CSI process id (size TBD by RAN1)


d. FFS on Pc


e. Others (see Sec 2.5, Sec 2.6, Sec 2.7)

2.
Similar mechanism to add and release CSI process as is proposed for NZP CSI-RS in [3] is adopted.
Relationship with CSI measurement subframe set for eICIC

1.
Each CSI process can be configured an optional indicator which indicates whether the CSI process should be subject to CSI subframe measurement restriction  (e.g. useCSI-SubframeSet-r11   ENUMERATED {true})

2.
There is a common csi-SubframePatternConfig for all CSI processes that are subject to CSI subframe measurement restriction.

In [2], the list of parameters for CSI process configuration has been revised as shown in Table 4. Furthermore, it has been agreed that a CSI process on a component carrier with two subframe subsets is configured with two PC’s. We clarify here that the ‘subframe sets’ referred by RAN1 is the CSI measurement subframe sets (or Pattern 3).
It has also been decided in RAN1 that the maximum number of CSI processes per UE is 1, 3, or 4 in case of single carrier operation, dependent on the UE’s capability (see Section 2.8 on UE capability signalling discussion).
Finally, a new parameter for CSI process configuration, called “Reference-RI-CSI-Process-Index”, is introduced by RAN1 for indicating a reference CSI process of which its RI value shall be inherited by another CSI process in the same cell that also reports RI in the same subframe. The feature is currently only introduced for aperiodic CSI reporting. The range of reference CSI process index should be the same as that for CSI process id. It is our understanding that the configuration is per serving cell.
Table 4: CSI process configuration.
	CSI-Process-Index
	CSI process index.

The indexing of CSI process is that each CSI process is configured with an index within a given component carrier

	Non-Zero-Power-CSI-RS-Resource-Index
	An index for indicating one non-zero power CSI-RS resource in CoMP Measurement Set.

	CSI-IM-Index
	An index for indicating one CSI-IM which occupies 4 REs that can be configured as a zero power CSI-RS configuration.

	Subframe_sets
	Indication whether or not to apply subframe sets

	PC
	UE assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback.
Value in the range in the range of [-8, 15] dB with 1 dB step size.
Note: when subframe_sets are configured, Pc is configured independently for each subframe set

	Reference-RI-CSI-Process-Index
	An index for indicating a reference CSI process from which RI of the CSI process inherits RI value in the same subframe

Note 1: The RI computation for a CSI process without a reference CSI process is derived solely based on the CSI process.

Note 2: reference CSI process is agreed for apreiodic feedback. For periodic feedback, it is still FFS.


Based on the above new RAN1 agreements, our proposals are as follows: 

Proposals by rapporteur:
1. Confirm configuration of p-C-11 in IE CSI-Process-r11 
2. If useCSI-SubframeSet-r11 is set, a second p-C-11 is configured to the UE.

3. The range of CSI process id is INTEGER(0..3).
4. Reference-RI-CSI-Process-Index (INTEGER(0..3)) can be configured per CSI process for indicating a reference CSI process in the same serving cell of which its RI value shall be inherited by another CSI process in the same cell that also reports RI in the same subframe. Only applicable for aperiodic CSI reporting.
	Company name
	Proposal/comment

	Ericsson
	1. p-C-r11 is a field in the configuration of CSI processes. We think this parameter is useful for tuning. Therefore we think it should be easy to reconfigure this parameter without reconfiguring the entire process.
2. Yes, this seems beneficial.
3. The range could also be 1..4. We have no strong view, but would like to have consistent behaviour in the spec. The range for NZP CSI-RS resource is 1..3 for example.
4. Yes, this seems beneficial.

	Alcatel-Lucent
	On Proposal 4, we think a constraint is needed to prevent circular reference (e.g. CSI Process#1 reference Process#2 while Process#2 references Process#1)

Other proposals look reasonable.

	Nokia SiemensNetwork/Nokia Corporation
	Proposals look good to us. But probably we need to make Referenc-RI-CSI-Process-Index to conditional to aperiodic-CQI-config setup.

	Samsung
	We agree with all proposals. 

Regarding proposal 2, it is also possible to implicitly indicate the use of CSI subframe set via the configuration of one or two Pc’s, i.e. if one Pc is configured for a CSI process, that CSI process is not considered configured with CSI subframe set; else if two Pc’s is configured for a CSI process, that CSI process is considered configured with CSI subframe set. In this way, the parameter useCSI-SubframeSet-r11 can be removed.  

We are fine with redefining the range to be 1..4 for the CSI process.

It was also agreed in RAN1 [6] that pmi-RI-Report should be configured per CSI process. Therefore, we propose to include pmi-RI-Report also as part of CSI process configuration for Rel-11.

	Huawei
	We are fine with these proposals.

	Intel
	We agree with proposal 1, 2 and 4. 

For proposal 3, the range of (1..4) is preferred as it is more consistent with NZP CSI-RS resource configuration.


Summary of discussions

It seems that all proposals can be agreed by all companies with minor modifications as follows:

· Change the range of CSI process from (0...3) to (1..4)

· Change the range of Reference-RI-CSI-Process-Index from (0...3) to (1..4)

For Proposal 2, it is commented by one company that there is an obvious improvement that can be made: implicitly indicate the use of CSI subframe set via the configuration of one or two Pc’s, i.e. if one Pc is configured for a CSI process, that CSI process is not considered configured with CSI subframe set; else if two Pc’s is configured for a CSI process, that CSI process is considered configured with CSI subframe set. In this way, the parameter useCSI-SubframeSet-r11 can be removed. 

For Proposal 4, it is commented by one company that Reference-RI-CSI-Process-Index can probably be conditioned on aperiodic CSI reporting setup. It is also commented by another company that a constraint is needed to prevent circular reference (e.g. CSI Process#1 references Process#2 while Process#2 references Process#1).
Finally, one company commented that pmi-RI-Report should also be configured per CSI process as is already agreed by RAN1 [6].

Proposed agreements:

1. Confirm configuration of p-C-11 in IE CSI-Process-r11 

2. If useCSI-SubframeSet-r11 is set, a second p-C-11 is configured to the UE.
· Discuss if it can be agreed to implicitly indicate the use of CSI subframe set via the configuration of one or two Pc’s, i.e. if one Pc is configured for a CSI process, that CSI process is not considered configured with CSI subframe set; else if two Pc’s is configured for a CSI process, that CSI process is considered configured with CSI subframe set. In this way, the parameter useCSI-SubframeSet-r11 can be removed.
3. The range of CSI process id is INTEGER(1..4).

4. Reference-RI-CSI-Process-Index (INTEGER(1..4)) can be configured per CSI process, conditional of aperiodic CSI reporting setup, for indicating a reference CSI process in the same serving cell of which its RI value shall be inherited by another CSI process in the same cell that also reports RI in the same subframe. Only applicable for aperiodic CSI reporting.
· Discuss if a constraint is needed to prevent circular reference (e.g. CSI Process#1 references Process#2 while Process#2 references Process#1)
5. pmi-RI-Report can be configured per CSI process.
2.5 Aperiodic CSI feedback

Regarding the aperiodic CSI feedback, RAN1 has mainly addressed the issue of codepoints interpretation for the 2-bit aperiodic CSI request field. In particular, RAN1 [2] has agreed that the interpretations are as shown in Table 5. 
Table 5: Interpretation of the 4 codepoints of the 2-bit aperiodic CSI request field.

	Codepoint 
	UE Interpretation

	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
(note: serving cell c is the target serving cell for the aperiodic CSI request)

	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.


From the table above, there are three codepoints with interpretations that are configured by RRC, which is one more than that for Rel-10 carrier aggregation. 
We also note that for codepoint ‘01’ the set of CSI process(es) configured by RRC can be different for different serving cell. Which serving cell’s set of CSI process(es) is triggered depends on which serving cell the aperiodic CSI request is targeted for. For codepoints ‘10’ and ‘11’, the RRC configuration should provide two independent sets of CSI processes, each CSI process identified by a CSI process index (CSI-ProcessIdentity) and a serving cell index (ServCellIndex).The configuration is common for all serving cells and CSI processes for each cell. 

Furthermore, for the case where 1-bit CSI request field is used to trigger the aperiodic feedback, the RAN1 working assumption is that the 1-bit CSI request field is used to trigger the same CSI process(es) as that of codepoint ‘01’ of the 2-bit request field.
Although RAN1 hasn’t mentioned explicitly if there can be separate aperiodic CSI reporting mode per CSI process, one can deduce that it is indeed the case since the number of CSI-RS ports associated with each CSI process can be different and the reporting modes that can be configured to a UE is dependent on the number of CSI-RS ports (e.g. no reporting mode with PMI is required if the number of CSI-RS port is 1). This is also implied from another RAN1 agreement that PMI-RI-Report can be configured per CSI process [6] and the reporting modes that can be configured is also dependent on the configuration of PMI-RI-Report. 
Based on the above, our proposals are:

Proposals by rapporteur:

1. Each CSI process is configured independently an aperiodic CSI reporting mode.
2. It shall be configured per serving cell, for which CSI processes the CSI reporting is triggered by codepoint ‘01’ of the aperiodic CSI request field.
3. It shall be configured for which CSI processes, the CSI reporting is triggered by codepoint ‘10’ of the aperiodic CSI request field.
4. It shall be configured for which CSI processes, the CSI reporting is triggered by codepoint ‘11’ of the aperiodic CSI request field.
	Company name
	Proposal/comment

	Ericsson
	All proposals seem beneficial.

	Alcatel-Lucent
	Proposals seems reasonable to us.

	Nokia SiemensNetwork/Nokia Corporation
	For proposal1, we are not sure whether each CSI process should have the CSI reporting mode or we should configure rather sets as a part of Aperiodic CSI-configuration. To us, configuring CSI reporting mode as a part of Aperiodic CSI-Config looks cleaner than having the parameter individually in the CSI-Process configuration as we have to assure that only maximum 5 CSI processes can belong to a set and this is valid only when Aperiodic CSI is configured.

I don’t know what could be the best way to specify but we believe that proposal2 is per CC while proposal 3 and 4 should be per UE.

	Samsung
	We agree with all proposals. 

In addition, as we proposed in the last meeting (R2-124643), we think a suitable signalling method for the aperiodic CSI trigger for a serving cell configured with TM10 is to specify as part of the process specific aperiodic CQI configuration whether or not an aperiodic CSI trigger is applicable for the concerned process on the concerned cell. 

For a serving cell configured with TM1-9, Rel-10 aperiodic CSI trigger configuration can be reused.

	Huawei
	We are fine with the proposals 2, 3, and 4. In Rel. 10, bitmaps are used to define the triggered CSI process by codepoints transmitted in DCI. The same approach can be taken for the proposal 3 and 4.
With regards to the proposal 1, we don’t think there is need to configure each CSI process with independent 10 or 11 codepoints, as they should be applicable per UE. In Rel. 10, only PCell is configured with aperiodicCSI-Trigger-r10. Similar approach can be taken to define aperiodicCSI-Trigger-r11 of codepoints 10 and 11 only for a CSI process on the PCell, e.g., the CSI process with the lowest index.
[Rapporteur] There may be misunderstanding with Proposal 1, it is regarding the aperiodic reporting mode, not about the codepoint 10 or 11.

	Intel
	Proposal 1 is agreeable for us. 
Regarding proposal 2, 3 and 4, although we agree with the intention that CSI processes to be triggered by code point ‘01’, ‘10’ or ‘11’ should be configured by higher layer, but we think the exact RRC signalling mechanism how to associate CSI Process to CSI reporting set taking into account both CSI process index and serving cell index, should be further discussed. As Huawei mentioned, the Rel-10 BITMAP approach can be reused. 


Summary of discussions

It seems that most companies can agree with the proposals which are of high level principles. It is proposed to discuss the detailed signalling in RAN2#80 meeting.
Proposed agreements:

1. Each CSI process is configured independently an aperiodic CSI reporting mode.

2. It shall be configured per serving cell, for which CSI processes the CSI reporting is triggered by codepoint ‘01’ of the aperiodic CSI request field.
3. It shall be configured for which CSI processes, the CSI reporting is triggered by codepoint ‘10’ of the aperiodic CSI request field.

4. It shall be configured for which CSI processes, the CSI reporting is triggered by codepoint ‘11’ of the aperiodic CSI request field.
5. Discuss in RAN2#80 on the details of signalling for the above proposals.
2.6 Periodic CSI feedback

We recap the agreements from RAN2#79bis on periodic feedback:
Agreements from RAN2#79bis on periodic CSI feedback

Periodic CSI feedback:

1.
Each CSI process can be configured a periodic CSI reporting mode. 

a.
Similar as Rel-10, each periodic CSI reporting mode consists of cqi-pmi-ConfigIndex cqi-FormatIndicatorPeriodic-r10 and ri-ConfigIndex

2.
Pending confirmation by RAN1: cqi-PUCCH-ResourceIndex and cqi-PUCCH-ResourceIndexP1 are common for all CSI processes per serving cell.

There seems to be no further agreements from RAN1#70bis that has impact on ASN.1. However, as mentioned in Table 4 there is an FFS issue pending in RAN1 on the need to introduce reference CSI process for periodic CSI reporting.
Regarding whether cqi-PUCCH-ResourceIndex and cqi-PUCCH-ResourceIndexP1 are common for all CSI processes per serving cell, RAN1 hasn’t explicitly discuss it but according to the latest R11 TS36.213 specification, it is stated that “The CSI report of a given PUCCH reporting type shall be transmitted on the PUCCH resource 
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 is UE specific and configured by higher layers for each serving cell”, which implies that cqi-PUCCH-ResourceIndex and cqi-PUCCH-ResourceIndexP1 are common for all CSI processes per serving cell. We also note that RAN1 has defined priority handling when multiple periodic CSI reports for multiple CSI processes of a serving cell collide, such that only one periodic CSI reports get sent (the one with the smallest CSI process id) and the rest are dropped. This also directly implies that cqi-PUCCH-ResourceIndex and cqi-PUCCH-ResourceIndexP1 are common for all CSI processes per serving cell.
Proposals by rapporteur:
1. Confirm that cqi-PUCCH-ResourceIndex and cqi-PUCCH-ResourceIndexP1 are common for all CSI processes per serving cell.
	Company name
	Proposal/comment

	Ericsson
	We agree to this.

	Alcatel-Lucent
	Proposal is fine with us

	Nokia SiemensNetwork/Nokia Corporation
	The proposal is OK. Just to try to understand what we had agreed at the previous meeting, is it so that CQI-ReportPeriodic-r10 is used for first CSI-Process and the CQI-ReportPeriodicExt-r11 is used for the rest of CSI-Process? Or are we going to use CQi-ReportPeriodic-r10 at all for CSI-Process configuration?

	Samsung
	We agree to the proposal. 

Regarding NSN/Nokia’s question, our understanding is that CQI-ReportPeriodic-r10 is used for first CSI-Process and CQI-ReportPeriodicExt-r11 is used for the rest of CSI processes.

	Huawei
	We are fine with the proposal.

	Intel
	We agree with proposal by rapporteur.


Summary of discussions

All companies can agree with the proposal.
Proposed agreements:

1. Confirm that cqi-PUCCH-ResourceIndex and cqi-PUCCH-ResourceIndexP1 are common for all CSI processes per serving cell.

2.7 PDSCH RE mapping and Quasi co-location configuration
Significant progress was achieved in the last RAN1 meeting on the PDSCH RE mapping and quasi co-location signalling details for DCI format 2D (new DCI format for TM10). According to [2], “it was agreed that the specification would provide signalling to indicate the CRS position of at least one cell from which PDSCH transmission may occur. Additionally, it was agreed that the specification would provide signalling to indicate the quasi-colocation assumption on DMRS. Up to 4 sets per CC of PDSCH RE mapping and quasi-co-location parameters can be configured using RRC signalling and indicated by DCI format 2D. Each set that can be signalled in DCI format 2D for TM10 corresponds to a higher-layer list of the parameters listed in” Table 6. RAN1 has also suggested some default values for the parameters in case RAN2 decides to specify default values.
Table 6: Set of PDSCH RE mapping and quasi-co-location parameters indicated by each code point in DCI format 2D
	nCRS
	Number of CRS ports.

Integer value of either 1, 2, 4, and a reserved value that has no Rel-11 UE behavior attached to it.

Default value in case RAN2 decides to specify: the number of CRS ports of the serving cell

	vshift
	Position in the frequency domain for CRS.

Integer value in the range of [0,5].

Default value in case RAN2 decides to specify: position in the frequency domain for the CRS of the serving cell

	MBSFN subframe configuration
	MBSFN subframe configuration
Default value in case RAN2 decides to specify: the MBSFN configuration of the serving cell

	PDSCH-Start-Sym
	PDSCH starting symbol.
One value in the set {0 or reserved value (FFS),1,2,3,4 (4 is applicable only for system BW of <=10PRBs), value indicated by PCFICH of serving cell in case of non-cross-carrier scheduling or higher-layer configured value in case of cross-carrier scheduling}.
Default value in case RAN2 decides to specify: the starting position of PDSCH indicated by PCFICH of the serving cell in case of non-cross-scheduling or higher-layer configured value in case of cross-carrier scheduling

	zeroTxPowerCSI-RS
	A ZP CSI-RS configuration assumed by the UE for PDSCH rate matching and RE mapping, which is determined by a zeroTxPowerResourceConfigList and a zeroTxPowerSubframeConfig.

Default value in case RAN2 decides to specify: the ZP CSI-RS configuration which the UE assumes for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10

	QuasiCoLocation-Index
	One non-zero power CSI-RS resource index for indication of quasi-colocation assumption on DMRS.

Discuss in RAN2 whether or not a default value should be specified.


A new IE configurable per CC seems necessary for indicating PDSCH RE mapping and quasi co-location relationship for up to 4 codepoints/states in the DCI format 2D. The new IE can be placed under PDSCH-ConfigDedicated-v11xy and can consist of the parameters as listed in Table 6.
One observation is that depending on the CoMP scenarios, some of the parameters in Table 6 are not always needed to be configured. For example, nCRS, vshift, MBSFN subframe configuration, PDSCH-Start-Sym are normally applicable only for CoMP scenarios 1,2,3 (since they are cell-specific attributes) while the parameters zeroTxPowerCSI-RS and QuasiCoLocation-Index are applicable for all CoMP scenarios (as they are generally TP-specific attributes). Therefore, it seems reasonable that nCRS, vshift, MBSFN subframe configuration and PDSCH-Start-Sym should be optional parameters, while zeroTxPowerCSI-RS and QuasiCoLocation-Index should be mandatory. When nCRS, vshift, MBSFN subframe configuration or/and PDSCH-Start-Sym are not configured, the UE should assume the rate matching behaviour as the non-CoMP case, i.e. nCRS, vshift, MBSFN subframe configuration and PDSCH-Start-Sym are the same as those for the serving cell. 
Proposals by rapporteur:
1. A new IE can be configured per CC for indicating PDSCH RE mapping and quasi co-location relationship for up to 4 codepoints/states in DCI format 2D placed under PDSCH-ConfigDedicated-v11xy. 
2. Each codepoint/state of the new IE consists of:

a. A new optional parameter to indicate the number of CRS ports. The value range is {1, 2, 4, spared}.
b. A new optional parameter to indicate the frequency shift of the CRS. The value range is [0..5].

c. A new optional parameter to indicate the MBSFN subframe configuration (MBSFN-SubframeConfig).
d. A new optional parameter to indicate the starting PDSCH symbol. The possible values that can be indicated by the parameter are:

i.  0 or reserved value (FFS in RAN1)
ii. 1
iii. 2
iv. 3
v. 4 (applicable only for system BW of <=10PRBS)

vi. value indicated by PCFICH of serving cell in case of non-cross-carrier scheduling or higher-layer configured value in case of cross-carrier scheduling}
e. A ZP CSI-RS resource id (see Section 2.2.2)

· Range: INTERGER(1..3)

f. A NZP CSI-RS resource id

· Range: INTERGER(1..3)
3. Inform RAN1 that in the absence of the optional parameters used for PDSCH rate matching (namely the number of CRS ports, the frequency shift of the CRS, the MBSFN subframe configuration, the starting PDSCH symbol), it is RAN2’s understanding that the PDSCH RE rate matching shall be performed according to the serving cell configurations. No default values shall be defined.
	Company name
	Proposal/comment

	Ericsson
	1. We agree to the principle of capturing this in a new IE.
2a. Yes, this seems beneficial.
2b. Yes, this seems beneficial.
2c. Yes, this seems beneficial.
2d. Yes, this seems beneficial.
2e. We think that it might be better to include the values for the ZP CSI-RS resource directly, instead of using an index (see section 2.2.2). We also think this is more in line with the RAN1 LS which states that this field is 

“A ZP CSI-RS configuration assumed by the UE for PDSCH rate matching and RE mapping, which is determined by a zeroTxPowerResourceConfigList and a zeroTxPowerSubframeConfig.”
2f. Yes, this seems beneficial. Note, that for this field, the RAN1 LS mentions an index explicitly.
3. Yes, this seems beneficial.

	Alcatel-Lucent
	Proposals looks fine to us except for the upper limit in 2e as explained in Section 2.2.2.

	Nokia Siemens Network/Nokia Corporation
	Proposal 1 is OK

For Proposal 2 and 3, considering the size of the parameter, if we use ON, we will have ON at the highest level of this parameter group. And for individual parameters, to us MBSFN-SubframeConfig is only big enough to consider whether any saving in signalling is needed. But other parameters can be just mandatory and can signal to the same value as the serving cell.

	Samsung
	We agree with the proposals. For proposal 2e, the range of ZP CSI-RS resource id can be FFS.

Further clarification is that for the PDSCH start symbol, the higher layer configured value in case of cross carrier scheduling is the same as that in Rel-10.

In addition, we think that it is better to group all the optional parameters in Proposal 2 and use a single optionality bit for them.

	Huawei
	We are fine with these proposals. 

	Intel
	While we agree with proposals and regarding 2e we share the view from Ericsson that there may not need for a separate index for ZP CSI-RS. This would depend on the outcome of discussions in see section 2.2.2 in this document.


Summary of discussions

It seems that all companies can agree with the proposals except that further discussion is needed for the following aspects:

· Signalling of the ZP CSI-RS resource that is associated with a codepoint. It is proposed that the baseline is to signal an index assuming the baseline for signalling the ZP CSI-RS resources in Section 2.2.2. The range of the index is FFS pending RAN1 input as mentioned in Section 2.2.2.
· Grouping of all the optional parameters in Proposal 2 and use a single optionality bit for them
It is also clarified by one company that for the PDSCH start symbol, the higher layer configured value in case of cross carrier scheduling is the same as that in Rel-10.
Proposed agreements:

1. A new IE can be configured per CC for indicating PDSCH RE mapping and quasi co-location relationship for up to 4 codepoints/states in DCI format 2D placed under PDSCH-ConfigDedicated-v11xy. 

2. Each codepoint/state of the new IE consists of:

a. A new optional parameter to indicate the number of CRS ports. The value range is {1, 2, 4, spared}.

b. A new optional parameter to indicate the frequency shift of the CRS. The value range is [0..5].

c. A new optional parameter to indicate the MBSFN subframe configuration (MBSFN-SubframeConfig).

d. A new optional parameter to indicate the starting PDSCH symbol. The possible values that can be indicated by the parameter are:

i.  0 or reserved value (FFS in RAN1)

ii. 1

iii. 2

iv. 3

v. 4 (applicable only for system BW of <=10PRBS)

vi. value indicated by PCFICH of serving cell in case of non-cross-carrier scheduling or higher-layer configured value in case of cross-carrier scheduling (same as that in Rel-10)}
e. Baseline (can be revisited according to outcome from Sec 2.2.2): A ZP CSI-RS resource id

· Range: INTERGER(1..X), X is pending RAN1 input.
f. A NZP CSI-RS resource id

· Range: INTERGER(1..3)
3. Group all the optional parameters in Proposal 2 and use a single optionality bit for them

4. Inform RAN1 that in the absence of the optional parameters used for PDSCH rate matching (namely the number of CRS ports, the frequency shift of the CRS, the MBSFN subframe configuration, the starting PDSCH symbol), it is RAN2’s understanding that the PDSCH RE rate matching shall be performed according to the serving cell configurations. No default values shall be defined.

2.8 UE Capability signalling for DL CoMP
RAN1 has agreed that the support for the number of CSI processes (1, 3, or 4) for TM10 will depend on UE capability [2]. In particular, TM10 with 3 or 4 CSI processes in a single carrier operation will be indicated by UE capability signalling. However, there are still FFS issues (see [5]), including:

· It is currently FFS whether TM10 with 1 CSI processes in a single carrier operation will be mandatory or optional.

· It is currently FFS the details of UE capability for the supported number of CSI processes in case CA is configured.
Given the above, it is considered premature to discuss UE capability signalling in RAN2. Hence, our proposal is as follows:

Proposals by rapporteur:
1. Wait for further inputs from RAN1 on UE capability signalling for DL CoMP

	Company name
	Proposal/comment

	Ericsson
	It appears RAN2 needs more information from RAN1 to complete this.

	Alcatel-Lucent
	Agree to wait for RAN1

	Nokia Siemens Network/Nokia Corporation
	We agree to wait for RAN1 conclusion.

	Samsung
	We agree with the proposals.

	Huawei
	We agree to wait for more RAN1 progress on this.

	Intel
	We agree with proposal by rapporteur.


Summary of discussions

All companies agree to wait for further progress in RAN1 before discussing UE capability signalling for DL CoMP.
Proposed agreements:
1. Wait for further inputs from RAN1 on UE capability signalling for DL CoMP

3 Conclusions
Based on the email discussion, the following are the proposed agreements to progress on DL CoMP.

Parameters for NZP CSI-RS
1. Remove p-C-r11 from IE CSI-RS-Config2.
2. Change the name of IE from “CSI-RS-Config2” to “CSI-RS-ConfigNZP”.
ZP CSI-RS configuration

1. Up to X ZP CSI-RS resource (per CC) can be configured to a Rel-11 UE configured in TM10.

· The value X is pending RAN1 input. 

2. Each ZP CSI-RS resource consists of an independent configuration of zeroTxPowerResourceConfigList and zeroTxPowerSubframeConfig.

3. Baseline configuration method (Option 1): Similar mechanism to add and release ZP CSI-RS resource as is proposed for NZP CSI-RS is adopted.
· ZP CSI-RS identity (INTEGER(1..X)) for each ZP CSI-RS resource is configured.

· ZP CSI-RS identity is unique within a CC.

· The ZP CSI-RS resource with the lowest identity is the zero power CSI-RS configuration that the UE assumes for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10.
Discuss further if Option 2 or Option 3 should be adopted instead:

Option 2: Configuration of additional ZP CSI-RS resources are incorporated in the PDSCH RE mapping configuration

Option 3: One ZP CSI-RS resource is grouped with one NZP CSI-RS resource.
Transmission modes and Rel-10/11 CSI-RS resources
1. If the UE is configured with TM1-9, it cannot be configured with Rel-11 CSI-RS resources; only Rel-10 CSI-RS resource can be configured.

2. Discuss if Table 2a is the common understanding of possible combination of TM and CSI-RS resource(s) configurations, and the corresponding UE behaviour

CSI-IM resource configuration
1. Interpretation 1: “All the IMRs configured for one UE shall together use only REs which can be configured as one (or more – FFS in RAN1) ZP CSI-RS resource configuration for the same UE” is the correct interpretation.

2. Further discussion in RAN2#80 on the methods to restrict by higher layer signalling to realise the requirement that the UE is not expected to receive an CSI-IM configuration which is not covered by one (or more –FFS) ZP-CSI-RS configuration for the UE.

3. The maximum number of CSI-IM resources is 3 in case of a single carrier operation.
CSI process configuration

1. Confirm configuration of p-C-11 in IE CSI-Process-r11 

2. If useCSI-SubframeSet-r11 is set, a second p-C-11 is configured to the UE.
· Discuss if it can be agreed to implicitly indicate the use of CSI subframe set via the configuration of one or two Pc’s, i.e. if one Pc is configured for a CSI process, that CSI process is not considered configured with CSI subframe set; else if two Pc’s is configured for a CSI process, that CSI process is considered configured with CSI subframe set. In this way, the parameter useCSI-SubframeSet-r11 can be removed.
3. The range of CSI process id is INTEGER(1..4).

4. Reference-RI-CSI-Process-Index (INTEGER(1..4)) can be configured per CSI process, conditional of aperiodic CSI reporting setup, for indicating a reference CSI process in the same serving cell of which its RI value shall be inherited by another CSI process in the same cell that also reports RI in the same subframe. Only applicable for aperiodic CSI reporting.
· Discuss if a constraint is needed to prevent circular reference (e.g. CSI Process#1 references Process#2 while Process#2 references Process#1)
5. pmi-RI-Report can be configured per CSI process.
Aperiodic CSI feedback
1. Each CSI process is configured independently an aperiodic CSI reporting mode.

2. It shall be configured per serving cell, for which CSI processes the CSI reporting is triggered by codepoint ‘01’ of the aperiodic CSI request field.
3. It shall be configured for which CSI processes, the CSI reporting is triggered by codepoint ‘10’ of the aperiodic CSI request field.

4. It shall be configured for which CSI processes, the CSI reporting is triggered by codepoint ‘11’ of the aperiodic CSI request field.

5. Discuss in RAN2#80 on the details of signalling for the above proposals.
Periodic CSI feedback
1. Confirm that cqi-PUCCH-ResourceIndex and cqi-PUCCH-ResourceIndexP1 are common for all CSI processes per serving cell.

PDSCH RE mapping and quasi co-location configuration

1. A new IE can be configured per CC for indicating PDSCH RE mapping and quasi co-location relationship for up to 4 codepoints/states in DCI format 2D placed under PDSCH-ConfigDedicated-v11xy. 

2. Each codepoint/state of the new IE consists of:

a. A new optional parameter to indicate the number of CRS ports. The value range is {1, 2, 4, spared}.

b. A new optional parameter to indicate the frequency shift of the CRS. The value range is [0..5].

c. A new optional parameter to indicate the MBSFN subframe configuration (MBSFN-SubframeConfig).

d. A new optional parameter to indicate the starting PDSCH symbol. The possible values that can be indicated by the parameter are:

i.  0 or reserved value (FFS in RAN1)

ii. 1

iii. 2

iv. 3

v. 4 (applicable only for system BW of <=10PRBS)

vi. value indicated by PCFICH of serving cell in case of non-cross-carrier scheduling or higher-layer configured value in case of cross-carrier scheduling (same as that in Rel-10)}
e. Baseline (can be revisited according to outcome from Sec 2.2.2): A ZP CSI-RS resource id

· Range: INTERGER(1..X), X is pending RAN1 input.

f. A NZP CSI-RS resource id

· Range: INTERGER(1..3)
3. Group all the optional parameters in Proposal 2 and use a single optionality bit for them

4. Inform RAN1 that in the absence of the optional parameters used for PDSCH rate matching (namely the number of CRS ports, the frequency shift of the CRS, the MBSFN subframe configuration, the starting PDSCH symbol), it is RAN2’s understanding that the PDSCH RE rate matching shall be performed according to the serving cell configurations. No default values shall be defined.

UE capability signalling for DL CoMP
1. Wait for further inputs from RAN1 on UE capability signalling for DL CoMP
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