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1 Introduction 
This document shall capture the email discussions on LTE CoMP Open issues as requested by the Chairman.

[79#34] [LTE/COMP] CoMP Open issues (Samsung)

-
RAN1 has not confirmed the working assumption that RRM-CSI-RS measurements will be supported so that there seems to be no need to discuss related details such as Cx measurement events. Remaining details related to CoMP may still be discussed 

=>
Intended outcome: Email discussion report to RAN2-80 (correction: RAN2-79bis) and CRs

A total of 13 companies contributed to the email discussions: Ericsson, Samsung, Alcatel-Lucent, Nokia Siemens Networks, Nokia Corporation, ZTE, LG Electronics, Fujitsu, NEC, Hitachi, Intel, Huawei and Sharp.
2 Discussion
According to [2], the RRC parameters for downlink CoMP can be categorized into one of the following areas:

· Reference Signal configuration

· CSI-RS configuration

· DMRS configuration

· CSI process configuration

· Periodic/Aperiodic feedback configuration

· Interference measurement resource configuration

The RAN2 issues relevant to each of the above areas shall be addressed in the following subsections.
There is a working assumption in RAN1 that CA+CoMP is supported in the sense that CoMP can be configured on multiple cell(s) for carrier aggregation. The support for CA+CoMP shall also be assumed in this document.
2.1 CSI-RS configuration
2.1.1 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 provided by RAN1 is given in Table 1. Similar as Rel-10, the configuration of NZP CSI-RS is by dedicated RRC signalling. The maximum number of NZP CSI-RS resources that can be configured per CC is 3. It is also mentioned in [2] that whether and how to add numerical identifications to NZP CSI-RS resources is up to RAN2. 
Table 1. Configuration for each non-zero power CSI-RS in CoMP measurement set.

	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.

	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.
FFS: Whether or not Pc is independently configured per CSI Process (or other different but equivalent terminology).
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	Virtual Cell ID for CSI-RS scrambling initial state in the range of [0, 503].


Some discussions regarding the ASN.1 structure for CSI-RS resource configuration have already taken place on the RAN2 email reflector under [79#17]. Further discussions should be based on the baseline TS36.331 CR [3]. 
The baseline CR [3] introduces the following, which constitute as proposals from the rapporteur:

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

i. NZP CSI-RS identity is useful for referencing of CSI-RS resource configuration to be released

ii. NZP CSI-RS identity is useful for referencing of CSI-RS resource associated with a CSI process.

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

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

i. There are new parameters for a Rel-11 CSI-RS resource, namely virtual cell id and CSI-RS identity

ii. Pc might not be associated with a NZP CSI-RS resource (currently a FFS issue in RAN1)
· This can be revisited after RAN1 has finalised the CSI-RS resource parameters.
3. CSI-RS resources are configured per CC. 
· Motivation:

i. Conform to Rel-10 model.
The rapporteur would like to ask if the NZP CSI-RS configuration as in [3] can be agreeable to all companies. Since the placement of Pc is still FFS in RAN1, p-C-r11 should be left out of discussion for now. 

Note that CSI-RS resource configuration for CSI-RSRP measurement is not discussed in this document since the working assumption has not been confirmed in RAN1.
	Company name
	Proposal/comment

	Ericsson
	Regarding proposal 1, we think that the number of resources can also depend on quasi co-location. We would therefore wait with discussing the range of this field.

Regarding proposal 2, we think that there are still some FFSs that should be solved before making a strong decision. 

Regarding proposal 3, in this context we can see a benefit in conforming to the model used in Rel-10.

Also, note our comment to section 2.4.

	Samsung
	It is our view that the baseline can be agreed.

	Alcatel-Lucent
	On proposals 1 and 2, we are fine with them.
On proposal 3: We are ok with the draft CR in [3] if RAN 1 decides that CoMP is supported on multiple CCs. If RAN 1 decides that CoMP is supported only on a single CC, RAN 2 may first need to discuss whether CoMP is restricted to a PCell or can be configured on any 1 PCell/SCell. If it is the former, the configuration is only needed on the PCell. If it is the latter, a constraint needs to be added to ensure that only 1 cell is configured with CoMP. RAN 2 probably needs to wait for RAN 1 before finalising the signalling is per CC.

	NokiaSiemensNetworks/Nokia Corporation
	We are find with all three proposals above

	ZTE
	In general we should reuse existing ASN.1 as much as possible. So in case Pc is configured per CSI-RS resource instead of CSI process, I guess we can reuse existing ASN.1 structure by one adding additional parameter i.e. virtual cell id and identity.

	LG Electronics
	We are fine for all three proposals.

	Fujitsu
	We are fine with Proposals 1 and 2.

For Proposal 3, we think it’s better to wait for RAN 1 to decide if CoMP is supported on multiple CCs but we also think the NZP CSI-RS configuration as in [3] can be agreeable as a baseline.
We would generally prefer not to use the “Virtual Cell ID” in the RAN 2 specifications if this can be avoided as this is not clearly defined in any stage 2 or 3 specifications.

	NEC
	We support the proposal 1 and 2. 

We also support the proposal 3 regardless of the conclusion on the combination of CoMP and CA (i.e. CoMP is in only one CC or any CC’s) in RAN1.

	Hitachi
	We are fine with all three proposals.

	Intel
	We are also in agreements with proposals 1-3.

	Huawei
	We are fine with these three proposals.

	Sharp
	We are fine for all three proposals.


Summary of discussions

Majority of companies are fine with rapporteur’s proposals.
Proposed agreements:

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. 

2.1.2 ZP CSI-RS configuration
It is not mentioned explicitly in [2] whether zero power CSI-RS (ZP CSI-RS) can be configured as part of the Rel-11 CSI-RS resources configuration. ZP CSI-RS was introduced in Rel-10 for forward-compatibility by enabling the Rel-10 UE to rate match around CSI-RS resources only recognised by the Rel-11 UE, at the same time the transmission to Rel-10 UE on the REs that collide with the additional CSI-RS resources can be safely muted by the network to reduce interference to the additional CSI-RS resources. Similar motivation may also exist for Rel-11 UEs. As mentioned in Section 2.1.1 or [2], only up to three CSI-RS resources can be configured per CC for a Rel-11 UE, ZP CSI-RS configuration can also be useful for Rel-11 UEs to perform rate matching around any additional CSI-RS resources that cannot be configured to the UE.
RAN2’s understanding/agreement may need confirmation by RAN1.

Proposals by rapporteur:
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. Agreement may need confirmation by RAN1. 
	Company name
	Proposal/comment

	Ericsson
	We have a preference for supporting proposal 1, but it should be noted that this decision may need confirmation by RAN1, as indicated in proposal 2.

	Samsung
	ZP CSI-RS configuration is also useful in the following case: A UE capable of CoMP may be configured with only one CSI-RS resource if the UE location is such that there is only one dominant TP, ZP CSI-RS can be configured to this UE to protect the measurement of other UEs that can receive from multiple dominant TPs. Hence, we agree with the rapporteur’s proposals.

	Alcatel-Lucent
	ZP CSI-RS resources are configured for the specific UE when the REs are configured as NZP CSI-RS resources by other UEs.  Our understanding is that this is also needed for the same purpose as in Rel-10. The UE shall assume PDSCH rate matching around the muted REs which will in turn reduce the interference to the REs that are used by NZP CSI-RS configured for other UEs in the same CC.   Hence we support the proposal from the rapporteur to introduce ZP CSI-RS resource to Rel-11.

	NokiaSiemensNetworks/Nokia Corporation
	We also see some benefit of agreeing on proposal 1 and this should be discussed in RAN1 first.

	ZTE
	We agree with NSN/Nokia

	LG Electronics
	Since there are some remaining issues in RAN1 regarding ZP CSI-RS, e.g., whether multiple ZP CSI-RS resources can be configured or not, this decision needs to be confirmed by RAN1 which is as described in proposal 2.

	Fujitsu
	We support the rapporteur's proposal and we believe that we should have either a new REL-11 configuration of ZP CSI-RS or a REL-10 configuration but not both.

	NEC
	We think at first the proposal 1 should be discussed in RAN1 (as stated in proposal2), but basically we also see some benefits for proposal 1.

	Hitachi
	We are fine with proposal 1 and would like to wait for RAN1 confirmation as in proposal 2.

	Intel
	We agree with proposals in principle. ASN.1 code can also be structured to show one ZP CSI-RS configuration per CC independent of number of NZP CSI-RSs additions/removals in that CC. 

	Huawei
	We’d be Ok with the proposal 1 if the intention is not to configure R10 CSI-RS resource and R11 CSI-RS resource at the same time (related to discussions in 2.1.3). Proposal 1 should be realized with the principle that configuration of R11 ZP CSI-RS resource and R10 ZP CSI-RS resource are mutually exclusive on a UE, and that there is no change in the structure definition of ZP CSI-RS resource from R10. Any deviation from the above principle should be confirmed by RAN1. 

	Sharp
	We agree with NSN/Nokia.


Summary of discussions

Majority of companies are fine with rapporteur’s proposals. In addition, it is commented by several companies that the understanding is that only either Rel-10 ZP CSI-RS resource or Rel-11 ZP CSI-RS resource can be configured to a UE, but not both.
Proposed agreements:

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. 
2.1.3 Configurability of Rel-10/11 CSI-RS resources

RAN1 has agreed to introduce TM10 for CoMP. It is our understanding that Rel-10 CSI-RS is associated with TM9 and Rel-11 CSI-RS is associated with TM10, particularly for CSI measurement purpose. However, it may be possible that CSI-RS resource(s) can be configured to the UE even if the UE is not configured with TM9/10. In Rel-10, UE not configured with TM9 can be configured with Rel-10 CSI-RS, not for CSI feedback purpose but for rate matching purpose; similar behaviour may be expected for Rel-11 UE. However the UE behaviour for different combination of TM configuration and type of CSI-RS resource(s) seems to be more complicated.
One question of interest is whether it shall be possible to configure for a CC both Rel-10 CSI-RS resource and Rel-11 CSI-RS resource(s) at the same time. There appears to be no strong motivation to support such a case. Furthermore, if it is allowed, it is not clear if the UE should measure the Rel-10 NZP CSI-RS resource and it is not clear how to count the number of NZP CSI-RS resources configured for a UE, e.g. should Rel-10 NZP CSI-RS resource also be counted as one of the maximum three resources that are allowed. For simplicity purpose, it seems reasonable to prohibit simultaneous configuration of Rel-10 and Rel-11 CSI-RS resources or at least allow the UE to consider it as a misconfiguration by the network. 

Another question of interest is whether it shall be possible for a Rel-11 UE configured with TM9 to be configured with Rel-11 CSI-RS resource(s) instead of a Rel-10 CSI-RS resource. While it may be possible that a Rel-11 CSI-RS resource can be configured ‘like’ a Rel-10 CSI-RS resource (e.g. only one NZP CSI-RS resource), there is no clear motivation why such configuration should be allowed. On the other hand, allowing such configuration opens up issues such as how Rel-11 CSI-RS resource should be configured such as it can be recognised as a legitimate CSI-RS resource for TM9. Hence, for the sake of simplicity, it seems reasonable to prohibit a Rel-11 UE configured with TM9 to be configured with Rel-11 CSI-RS resources. 
In Table 2, we summarise our understanding of UE behaviour for different combination of TM configuration and CSI-RS resource configurations. 
RAN2’s agreement/understanding may need confirmation by RAN1.
Proposals by rapporteur:
1. Only either Rel-10 CSI-RS resource or Rel-11 CSI-RS resources can be configured per CC to Rel-11 UE
a. If the UE 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 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.
c. If the UE 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.
2. Agreement may need confirmation by RAN1. 
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
	UE performs rate matching around all NZP/ZP CSI-RS resource(s)

	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) (if PMI/RI reporting is configured) 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
	We think that the case with TM1-8 and Rel-11 CSI-RS resource configuration has not been discussed in RAN1. Therefore we cannot agree that rate matching (or PDSCH resource element mapping) around all NZP/ZP CSI-RS resources will be performed, as indicated in the above table.

Instead we think that TM1-9 can only be configured with Rel-10 CSI-RS and TM10 can only be configured with Rel-11 CSI-RS. Unless RAN1 indicates otherwise.
Thus, our preference would be to support proposals 1a and 1b. But, as stated above, RAN1 most likely need to discuss the case with TM1-8 and Rel-11 CSI-RS resource configuration before a firm decision can be made.

	Samsung
	For TM10, it is our understanding that UE measures NZP CSI-RS resource(s) regardless of whether PMI/RI reporting is configured or not. Apart from this, we agree with the rapporteur’s proposals.

	Alcatel-Lucent
	On the first question on whether it shall be possible to configure for a CC both Rel-10 CSI-RS resource and Rel-11 CSI-RS resource(s) at the same time, we agree with the rapporteur that there is no motivation to do so.

On the second question on whether it shall be possible to configure TM9 UE with R11 CSI-RS resources. Our understanding is RAN 1 is yet to discuss whether the behaviours w.r.t. quasi-co-location (i.e. assuming that APs are not quasi-co-located) apply to both TM9 and TM10 or only to TM10, and whether the virtual cell ID used for scrambling sequence initialisation shall always take the default value (i.e. the cell ID) if the UE is configured in TM9. If RAN 1 decides that these Rel-11 aspects apply only in TM10, the proposed separation between Rel-10 CSI-RS configurations and Rel-11 CSI-RS resources would be fine. But in summary, 1a in the proposal may need to wait for further RAN 1 decision.

We are fine with proposals 1b and 1c. 

	NokiaSiemensNetworks/Nokia Corporation
	We agree with 1-a and 1-b. And for 1-c, we see some benefit to allow this signalling but it should be discussed in RAN1 first.

	ZTE
	We agree with NSN/Nokia

	LG Electronics
	On proposals 1a and 1b, we are ok with them.

Regarding proposal 1c, if the UE is configured with TM1-8, it can only be configured with Rel-10 CSI-RS resource (not Rel-11 CSI-RS resources), since this is the same behaviour as Rel-10.  There is no reason to introduce another possibility of linkage between TM1-8 and Rel-11 CSI-RS resources, which might cause some unexpected ambiguity in configurations.

	Fujitsu
	We agree that there is no motivation for both Rel-10 CSI-RS resource and Rel-11 CSI-RS resource(s) configuration at the same time as ALU mentions. But we think we need further discussions in RAN1 and RAN2 as to which we shall use, 1a, 1b or 1c.

	NEC
	We also agree with NSN/Nokia.

	Hitachi
	We agree to proposals 1a and 1b. Regarding proposal 1c, we assume Rel-10 CSI-RS resource is configured for UE configured with TM1-8, but we think this should be addressed in RAN1 first. 

	Intel
	We also agree in principle with proposals 1a,1b and 1c, subject to RAN1 confirmation.

	Huawei
	Proposals 1a, 1b, and 1c are agreeable to us, subject to RAN1’s confirmation. For TM10 in Table 2, “(if PMI/RI reporting is configured)” may not be needed, as it is already agreed in RAN1 that channel measurements are also taken on NZP CSI-RS resources for non-PMI based CQI feedback in TM10.

	Sharp
	We agree with Alcatel-Lucent. RAN1 should discuss proposal 1a first. 


Summary of discussions

Majority of the companies seem fine to agree with the principle that only either Rel-10 CSI-RS resource or Rel-11 CSI-RS resources can be configured per CC to Rel-11 UE. Almost all companies are fine with proposal 1b, while some companies think proposals 1a and 1c should be discussed in RAN1 first. 
Proposed agreements:

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 the UE 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 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.

c. FFS: If the UE 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. 
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
	UE  behaviour

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



	
	N
	Y
	FFS: UE performs rate matching around all NZP/ZP CSI-RS resource(s) or 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
	FFS: Erroneous configuration

	TM10
	Y
	N
	Erroneous configuration

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


2.2 DM-RS configuration for PDSCH
In Rel-11, the UE can be configured by dedicated RRC signalling with two virtual cell ids or scrambling ids for DM-RS scrambling purpose as given in Table 3.  It is stated in [3] that the values of 
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 by default. 
Dedicated RRC configuration of DM-RS is a new feature for Rel-11; hence a new IE is needed. The IE should contain two virtual cell ids, each takes a value in the range [0, 503]. The IE is optionally present. 
Table 3. DMRS configuration.
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	Virtual Cell ID for DMRS scrambling initial state in the range of [0, 503] dynamically indicated by nSCID=0 for rank 1 or 2.
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	Virtual Cell ID for DMRS scrambling initial state in the range of [0, 503] dynamically indicated by nSCID=1 for rank 1 or 2.


Note 1: Although not mentioned in the LS, DM-RS configuration for EPDCCH is expected. 

Note 2: Additional RRC configuration may be needed to indicate the quasi co-located CSI-RS resource.
Proposals by rapporteur:
1. Introduce new IE for DM-RS configuration per CC containing two virtual cell ids, each takes a value in the range [0, 503] with the default values as the serving cell’s cell id. The new IE is optionally present. 

2. The new IE is placed under IE PDSCH-ConfigDedicated-r11 (which is in turn placed under IE PhysicalConfigDedicated).
	Company name
	Proposal/comment

	Ericsson
	We have a preference to support proposals 1 and 2 in this context. However, this decision might need to be revisited in the context of ePDCCH and quasi co-located CSI-RS resources. Therefore, we may need to wait until we have the complete picture.

	Samsung
	We agree with the rapporteur’s proposals. To be consistent with the recent RAN1 endorsed CR [4] the new parameters for DM-RS should be referred to as ‘scrambling identities’.

	Alcatel-Lucent
	The proposals look fine to us.  

	NokiaSiemensNetworks/Nokia Corporation
	We agree on proposal 1 and 2.

	ZTE
	We also support both proposals . But something confusing here is in both  [4] and R1-124010 (R11 36.211) what is provided by high layer is 
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which is called as scrambling identities. And the parameters listed in above table is actually kind of variable in the equation of Cinit but not parameter provided by higher layer. 

	LG Electronics
	We agree with Ericsson.

	Fujitsu
	Both 1 and 2 are fine with us, but it may be best to wait for a RAN1 decision on quasi co-located CSI-RS resources.

	NEC
	We are fine with both proposals.

	Hitachi
	We support both proposals.

	Intel
	We agree with Proposals 1 and 2.

	Huawei
	We are fine with Proposals 1 and 2.

	Sharp
	We agree on proposal 1 and 2.


Summary of discussions

Most companies can agree with proposals by rapporteur while some companies think that the decision may need to be revisited depending on RAN1’s final decisions on EPDCCH DM-RS configurations and quasi co-location issues.
Proposed agreements:

1. Introduce new IE for DM-RS configuration per CC containing two virtual cell ids, each takes a value in the range [0, 503] with the default values as the serving cell’s cell id. The new IE is optionally present. 

· Note: To be consistent with the recent RAN1 endorsed CR [4], the new parameters for DM-RS (
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, i=0,1) should be referred to as ‘scrambling identities’.
2. The new IE is placed under IE PDSCH-ConfigDedicated-r11 (which is in turn placed under IE PhysicalConfigDedicated).
3. Agreements may be revisited after RAN1’s final decisions on EPDCCH DM-RS configurations and quasi co-location issues.
2.3 IMR configuration

According to [2][5], it was agreed in RAN1 that 
· IMR is introduced in Rel-11 as a set of REs used for UE’s downlink interference measurement. Each IMR is configured independently with a R10 subframeConfig and a R10 resourceConfig, where resourceConfig is for 4 REs.

· 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.

· Configuration of IMR is via UE-specific RRC signalling

· The working assumption on the maximum number of IMRs per UE is 3 (per CC) (note: this may be revisited by RAN1 after the maximum number of CSI process is agreed).
Table 4. Interference Measurement Resource (IMR) configuration.

	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.


As IMR is a new feature for Rel-11, a new IE is required for its configuration. Since an IMR can only take the form of a ZP-CSI-RS pattern (4-RE CSI-RS pattern), the resourceConfig of an IMR (resourceConfigIMR) can be limited to only 4 bits (since a total of 16 patterns is possible).

For periodicity and subframe offset configuration,further consideration may be needed. One option is to configure each IMR with subframeConfig which takes a value in [0..154] as in Rel-10 NZP/ZP CSI-RS resource. However, unless carefully configured by the network, this method cannot always ensure the condition specified by RAN1 on the IMRs, namely “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”. There is also the issue of whether the UE should perform checking on this constraint, how to behave when the network doesn’t configure correctly, and generally how to specify this condition in the specification.
Since the combined REs for IMR should be a subset of a single R10 ZP CSI-RS resource configuration, one possible way to address RAN1’s specified condition is to configure for each CC a ZP CSI-RS resource configuration as the mother set for all IMR configurations for the CC. Recall that a R10 ZP CSI-RS resource configuration consists of a 16-bit bitmap of resourceConfig, each IMR can correspond to a non-zero bit in the bitmap. The valid configuration of the 4-bit resourceConfigIMR should range from 0 to the total number of non-zero bit set in ZP CSI-RS resourceConfigList -1, i.e. UE should treat any value configured outside of this range as misconfiguration. The subframeConfig for each IMR (subframeConfigIMR) should be a subset of the ZP CSI-RS subframeConfig. Further discussion is needed on how subframeConfigIMR can indicate a subset of the ZP CSI-RS’s subframeConfig such that possibility of network misconfiguration can be avoided.
Finally, similar mechanism to add and release IMR as is proposed for NZP CSI-RS in [3] can be adopted. Therefore, each IMR should also be assigned an index unique within a CC. The IMR id is also beneficial for association with a CSI process (see Section 2.4).
Proposals by rapporteur:
1. Introduce new IE for IMR configuration per CC consisting of

a. Option 1:

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

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

iii. FFS how to ensure 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”
b. Option 2:

i. a resourceConfigIMR (INTEGER (0..15))
· Valid configuration ranges from 0 to the total number  of non-zero bit set in ZP CSI-RS resourceConfigList - 1 
ii. a subframeConfigIMR which indicates a subset of the ZP CSI-RS’s subframeConfig: FFS on how subframeConfigIMR can indicate a subset of the ZP CSI-RS’s subframeConfig such that possibility of network misconfiguration can be avoided.
iii. Note that in this option, a ZP CSI-RS resource is assumed configured (same ZP CSI-RS resource as that in Sec 2.1.2) where IMRs’  resources are its subset 

c. an IMR index (INTEGER (1..3)) 

i. The range is pending RAN1’s final decision

2. Similar mechanism to add and release IMR as is proposed for NZP CSI-RS in [3] can be adopted. 
	Company name
	Proposal/comment

	Ericsson
	Regarding the two options, we prefer Option 1. Regarding the FFS we think this can be addressed by RAN1 as an error case.
Also, note our comment to section 2.4.

	Samsung
	For proposal 1, our preference is Option 2. We agree with proposal 2.

	Alcatel-Lucent
	Our understanding of the statement “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” is to ensure that the IMRs configured for a UE can be used to form the Rel-10/Rel-11 ZP CSI-RS configuration for other UEs. Hence the eNB has to ensure this. There is no need for further constraint on the UE side and the UE just has to follow the configuration sent by the eNB. Option 1 is the simplest. IMR index is needed as mentioned.  

Note that IMRs are now known in the RAN1 specs as “CSI-IM resources”. 

	NokiaSiemensNetworks/Nokia Corporation
	To us, proposal 1 looks good. And we are wondering if each IMT configuration would only contain the IMR index and the resourceConfig (INTEGER (0…15)) as such. We could then have a common subframeConfig (INTEGER (0…154) for all the IMR configurations to incorporate the open issue of Option/Proposal 1 (i.e. the FFS bullet).

	ZTE
	We also prefer option1. I guess we can explicitly indicate the restriction required by RAN1 in somewhere of 36.331 e.g. the field description of the IMR resource.

	LG Electronics
	For proposal 1, we support Option 2 which is clearer to describe IMR being a subset of ZP CSI-RS configuration. Similarly, to further resolve the FFS issue on 1.b.ii, a kind of multiplicity parameter M (can be (1, 2, 4, 8, 16)) instead of signalling a subframeConfig(INTEGER(0..154)) can be signalled for each IMR,  and the periodicity for this IMR is determined by  M TCSI-RS, where TCSI-RS is the parameter determined by the ZP subframeConfig. This clearly reflects RAN1’s decision regarding IMR being a subset of ZP CSI-RS configuration, though it should be of course confirmed by RAN1 again.

	Fujitsu
	For simplicity Option 1is preferable, the FFS seems like an error case.

	NEC
	We agree with ALU and prefer option 1 in the proposal 1.

	Hitachi
	Regarding proposal 1, option 1 seems sufficient. We think it is good to capture the restriction indicated by RAN1 (as proposed by ZTE) and there is no need of further constraint like option 2.

	Intel
	Proposal 1 is simplest and agreeable.

	Huawei
	Fro proposal 1, we support option 1. We have the same understanding as Alcatel-Lucent that RAN1’s agreement means that IMR(s) configured to a UE fall into the subset of a possible ZP CSI-RS resource, but not likely of the UE himself’s. Hence, option 2 would not be a correct implementation,

	Sharp
	We prefer option 1 and we agree with proposal 2.


Summary of discussions

On Proposal 1, majority of companies prefer Option 1, but there seems not a common understanding on what RAN1’s agreement on the constraint related to ZP CSI-RS resource actually means, i.e. whether it is:

a. 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

· In this case, IMR REs for a UE are always a subset of the ZP CSI-RS resource REs for the same UE
b. 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
· In this case, IMR REs for a UE may not overlap with the ZP CSI-RS resource REs for the same UE
The rapporteur would like to propose Option 1 as the baseline and seeks clarification from RAN1 on the actual meaning of RAN1’s agreement. 
Although only a few companies explicitly agree with Proposal 2, it is assumed by the rapporteur that Proposal 2 is agreeable by companies given the absence of objection. IMR should be called “CSI-IM resource” as per RAN1 specifications.
Proposed agreements:

1. Introduce new IE for IMR 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 IMRs 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 IMR 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. 
2.4 CSI process configuration

According to [2], it was agreed in RAN1 that 
· A Rel-11 UE can be configured to report for one or more CSI processes per component carrier. 
· Each CSI process is configured by the association of

· Channel part: one non-zero power CSI-RS resource in CoMP Measurement Set

· Interference part: one Interference Measurement Resource (IMR) which occupies 4 REs that can be configured as a zero power CSI-RS configuration

· The working assumption on the indexing of CSI process is that each CSI process is configured with an index within a given component carrier. 
· For each CSI process, RRC configurable information associating a non-zero power CSI-RS configuration in the CoMP measurement set and an IMR configuration would be required. The maximum number of CSI processes is TBD.
It is clear that a CSI process configuration links a NZP CSI-RS resource with an IMR, and is assigned a CSI process index which is unique within a CC. The link to a NZP CSI-RS resource and an IMR can be done by configuring the corresponding NZP CSI-RS index and the corresponding IMR index. In addition, each CSI process is also configured with a CSI process index. 
Similar mechanism to add and release CSI process as is proposed for NZP CSI-RS in [3] can be adopted.
Proposals by rapporteur:
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] can be adopted.
	Company name
	Proposal/comment

	Ericsson
	We think that grouping CSI-RS resources and IMR resources and only referring to them using an index in the CSI process configuration is beneficial if the number of resources (CSI-RS and IMR) is large. It would enable the possibility to reduce signalling in configurations where a CSI-RS resource was reused in several CSI-processes for example. Currently the number of resources and CSI processes is limited to 3, and hence we wonder if we could not consider configuring a CSI process with all the fields directly in the CSI-process IE? 
This includes the following fields:

a. A CSI Process ID (size defined by RAN1)

b. AntennaPortsCount for CSI-RS resource

c. ResourceConfig for CSI-RS resource

d. SubframeConfig for CSI-RS resource

e. Pc

f. Virtual Cell ID for CSI-RS resource

g. ResourceConfig for IMR resource

h. SubframeConfig for IMR resource

i. Other (see Sec 2.5, Sec 2.6, Sec 2.7)

One interesting side effect of this design is that it solves the question of where the Pc parameter belongs. We think this would make configuration (and reconfiguration) easier, as the CSI-RS resource would typically be changed at the same time as the CSI-process is reconfigured anyway. We would like to know other companies’ view on this option, which we can call “flat CSI-process configuration”.

	Samsung
	The rapporteur’s proposals are agreeable to us. We note that CSI process id is used for priority handling in RAN1 when multiple periodic reports corresponding to multiple CSI processes collide.

	Alcatel-Lucent
	Agree with the proposals. We think there may not be any saving in the overhead using the flat structure if most of the NZP CSI-RS resources and IMRs are repeated in the CSI processes.    

	NokiaSiemensNetworks/Nokia Corporation
	We are fine with the proposals from rapporteur.

	ZTE
	The alternative approach from Ericsson will result in more signalling overhead because there is no restrict one to one relationship between NZP CSI-RS resource and IMR resource. Our understanding is there should be such flexibility in terms such combination. That’s why we also prefer to support Samsung.

	LG Electronics
	We are fine with rapporteur’s proposals.

	Fujitsu
	Also agree with the proposals. We cannot see the benefit of the “flat CSI-process configuration”. 

	NEC
	We agree with the rapporteur’s proposal.

	Hitachi
	We agree to rapporteur’s proposals.

	Intel
	We prefer the flexibility of modular configuration as suggested by rapporteur.

	Huawei
	We support configuration by referencing modules, hence not prefer “flat CSI-process configuration”.

	Sharp
	We are fine with rapporteur’s proposals.


Summary of discussions

Majority of companies are fine with rapporteur’s proposals. One company proposes a “flat CSI process configuration” structure but there seems no support by other companies.
Proposed agreements:

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.

2.5 Relationship with CSI measurement subframe set for eICIC
As mentioned in [2], CoMP in conjunction with eICIC is supported. In particular, the agreements in RAN1 were:
· Subframe sets can be configured or not configured independently for different CSI processes on a component carrier.

· If subframe sets are configured for more than one CSI process on a component carrier, all CSI processes that have subframe sets configured shall use the same pair of subframe sets.

 (Note that this does not imply that subframe sets can be configured on SCells)

Firstly, it is worth clarifying that the ‘subframe sets’ referred by RAN1 is the CSI measurement subframe sets (or Pattern 3).
Secondly, the first RAN1 agreement states that for each CSI process of the PCell, restriction on CSI measurement can be independently configured, e.g. one CSI process may not be subject to CSI measurement restriction (UE measuring CSI from a macro), while another CSI process may be subject to CSI measurement restriction (UE measuring CSI from a pico with CRE). The second RAN1 agreement states that there are still only two possible CSI subframe measurement sets configured in the PCell, just like in Rel-10.
Given the above, we have the following proposals.
Proposals by rapporteur:
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.
	Company name
	Proposal/comment

	Ericsson
	In order to support a joint eICIC/COMP scenario, the proposals above are beneficial.

	Samsung
	We agree with the rapporteur’s proposals.

	Alcatel-Lucent
	Agree with the proposal. This is only required to be provided for the CSI process configuration to the PCell.

	NokiaSiemensNetworks/Nokia Corporation
	We agree

	ZTE
	We are fine with proposal1 and proposal2.

	LG Electronics
	We agree with the rapporteur’s proposals.

	Fujitsu
	Agree with the proposal, we may also need to consider a default for the csi-SubframePaternConfig.

	NEC
	We also agree with rapporteur’s proposals. Especially, the csi-SubframePatternConfig should be common for all CSI processes for simplicity.

	Hitachi
	We agree to rapporteur’s proposals.

	Intel
	We agree with proposals 1 and 2 in principle. There may be different ways  of ensuring these in ASN.1 code. 

	Huawei
	We agree with proposals 1 and 2, with the understanding that they only apply on PCC.

	Sharp
	We agree with the rapporteur’s proposals.


Summary of discussions

Majority of companies are fine with rapporteur’s proposals.
Proposed agreements:

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.
2.6 Aperiodic CSI feedback

Although there aren’t enough details about the configuration of aperiodic CSI reporting mode for TM10 in [2], the RAN1 endorsed CR [4] indicates that all existing aperiodic CSI reporting modes are inherited for TM10.
In particular, for aperiodic CSI reporting, it is stated in [4] that
· Transmission mode 10 : Modes 1-2, 2-2, 3-1 if the UE is configured with PMI/RI reporting and number of CSI-RS ports > 1; modes 2-0, 3-0 if the UE is configured without PMI/RI reporting or number of CSI-RS ports=1
The above statement is the same as that for TM9. 
Furthermore it is stated in [2] that “in case of a single CC configuration where multiple CSI processes 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 CSI feedback. It was further agreed that candidate CSI reports are configured by RRC.”

Table 5. Aperiodic feedback trigger configuration.

	CSI-ReportAperiodic-R11
	RRC signalling to configure aperiodic CSI reports. 
1-bit CSI request remains in format 0 in the case of CSS.
Multiple CSI feedbacks could be multiplexed within one report instance.

Association with one or more combinations of non-zero power CSI-RS resource and IMR (CSI process indices).


Each state of the 2-bit CSI request field corresponds to a CSI process.
However, more information is required from RAN1, e.g.

1. Whether there is only one CSI reporting mode configured for all CSI processes in a CC or there is a separate CSI reporting mode for separate CSI process

2. How many states in 2-bit CSI request field should be provided by RRC signalling for mapping to CSI processes and the actual mapping.
3. RAN1 LS has mentioned only the case of single CC configuration for the aperiodic feedback trigger. It is still under discussion in RAN1 about the multi-CC case.
The following table is a summary of our understanding of the current situation in RAN1 for aperiodic feedback.
Table 6. CSI request field in the DCI formats for CoMP
	CA only
	CoMP only

 (multiple CSI processes)
	CA+CoMP

	CSS
	USS
	CSS
	USS
	CSS
	USS

	1 bit
	2 bits
	1 bit

(Meaning of ‘1’ is not decided yet)
	2 bits

(Mapping table is not decided yet)
	1 bit

(Meaning of ‘1’ is not decided yet)
	??


Proposals by rapporteur:
1. Wait for further inputs from RAN1 on the aperiodic CSI reporting configuration and the trigger.
	Company name
	Proposal/comment

	Ericsson
	We share the view of the rapporteur that some issues need to be resolved in RAN1 first.

	Samsung
	It may be difficult to progress without further inputs from RAN1.

	Alcatel-Lucent
	Share similar view as the rapporteur.

	NokiaSiemensNetworks/Nokia Corporation
	Yes. RAN1 should discuss first.

	ZTE
	We can wait for the RAN1’s progress

	LG Electronics
	We agree to wait for RAN1’s further input.

	Fujitsu
	We need further input from RAN1.

	NEC
	We also agree with rapporteur.

	Hitachi
	We should wait for further inputs from RAN1.

	Intel
	We agree with waiting for RAN1 on questions mentioned above. Hope to see some progress in RAN2 on possible common agreements applicable to all options debated in RAN1 and perhaps identify few variables to be finalized after RAN1 agreements.  

	Huawei
	We need further progress in RAN1 before moving forward.

	Sharp
	Share similar view as the rapporteur.


Summary of discussions

Majority of companies are fine with rapporteur’s proposals.
Proposed agreement:

1. Wait for further inputs from RAN1 on the aperiodic CSI reporting configuration and the trigger.
2.7 Periodic CSI feedback

Similar as aperiodic CSI reporting mode, there aren’t enough details about the configuration of periodic CSI reporting mode for TM10 in [2]. Nevertheless, the RAN1 endorsed CR [4] indicates that all existing periodic CSI reporting modes are inherited for TM10. 
For periodic CSI reporting, it is further stated in [4] that

· A UE in transmission mode 10 can be configured by higher layers for multiple periodic CSI reports corresponding to one or more CSI processes per serving cell on PUCCH
· Transmission mode 10 
: Modes 1-1, 2-1 if the UE is configured with PMI/RI reporting and number of CSI-RS ports>1; modes 1-0, 2-0 if the UE is configured without PMI/RI reporting or number of CSI-RS ports=1.

· For a UE configured in transmission mode 10, one or more periodic CSI reporting modes for each serving cell are configured by higher-layer signalling. 

Given the above, it is our understanding that for each CSI process, there is a separate periodic CSI reporting mode for separate CSI process. Similar as Rel-10, each periodic CSI reporting mode consists of cqi-pmi-ConfigIndex cqi-FormatIndicatorPeriodic-r10 and ri-ConfigIndex.
Proposals by rapporteur:
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
	Company name
	Proposal/comment

	Ericsson
	In this context, it is beneficial to support the procedures used in Rel-10.

	Samsung
	We agree with the rapporteur’s proposals. In addition, it is our understanding that cqi-PUCCH-ResourceIndex and cqi-PUCCH-ResourceIndexP1 are common for all CSI processes in a serving cell.

	Alcatel-Lucent
	Agree to the rapporteur’s proposal.

	NokiaSiemensNetworks/Nokia Corporation
	We are OK with the proposal from rapporteur. And Samsung’s understanding about cqi-PUCCH-ResourceIndex and cqi-PUCCH-ResourceIndexP1, we would like to hear some confirmation from RAN1.

	ZTE
	We are fine with this proposal in general. But we are not sure whether cqi-PUCH-ResourseIndex and cqi-PUCCH-ResourceIndexP1 should always be common for all CSI process considering it can be also different for SCell in case of carrier aggregation.

	LG Electronics
	We are fine with rapporteur’s proposal.

	Fujitsu
	Also agree to proposal.

	NEC
	We are also fine with rapporteur’s proposal. 

	Hitachi
	We are fine with rapporteur’s proposal.

	Intel
	We agree with proposal from rapporteur.

	Huawei
	We are fine with what is proposed, but note that the list of parameters needed in the configuration of periodic reporting is not complete.

	Sharp
	We are fine with rapporteur’s proposal.


Summary of discussions

Majority of companies are fine with rapporteur’s proposals. Additional clarification is required by RAN1 on whether cqi-PUCCH-ResourceIndex and cqi-PUCCH-ResourceIndexP1 are common for all CSI processes per serving cell.
Proposed agreements:

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.
2.8 Downlink Control Signalling for CoMP
RAN1 agreed that there would be signalling provided to indicate the CRS position of at least one cell from which PDSCH transmission may occur for rate matching purpose. The signalling identifies at least the frequency shift, while it is still FFS if the information about the number of CRS antenna ports and the MBSFN subframes would be provided. It is our understanding that one or more bits may be provisioned in the DCI format to switch between different CRS positions (and other information) and that RRC signalling would provide the mapping between the values of the DCI bit and the CRS position information (and other information).
Since this issue is still under active discussion in RAN1. It may be premature to discuss the corresponding ASN.1 issue now.
Proposals by rapporteur:
1. Wait for further inputs from RAN1 on the details of signalling provided to indicate the CRS position.
	Company name
	Proposal/comment

	Ericsson
	We support proposal 1.

	Samsung
	It may be difficult to progress without further inputs from RAN1.

	Alcatel-Lucent
	Agree with the rapporteur on waiting for further inputs from RAN 1. 

	NokiaSiemensNetworks/Nokia Corporation
	Yes. RAN1 should discuss first.

	ZTE
	We can wait for the RAN1’s progress

	LG Electronics
	We agree to wait for RAN1’s further input.

	Fujitsu
	We need further input from RAN1.

	NEC
	We should wait for RAN1. 

	Hitachi
	We should wait for further inputs from RAN1.

	Intel
	Agree with waiting for RAN1conclusion on this issue.

	Huawei
	We agree to wait for more RAN1 input.

	Sharp
	We agree to wait for RAN1’s further input.


Summary of discussions

Majority of companies are fine with rapporteur’s proposals.

Proposed agreement:

1. Wait for further inputs from RAN1 on the details of signalling provided to indicate the CRS position.
3 Conclusions
Proposed agreements based on the email discussions are summarised below.
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.

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. 
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 the UE 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 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.

c. FFS: If the UE 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. 

DM-RS configuration for PDSCH
1. Introduce new IE for DM-RS configuration per CC containing two virtual cell ids, each takes a value in the range [0, 503] with the default values as the serving cell’s cell id. The new IE is optionally present. 

· Note: To be consistent with the recent RAN1 endorsed CR [4], the new parameters for DM-RS (
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, i=0,1) should be referred to as ‘scrambling identities’.
2. The new IE is placed under IE PDSCH-ConfigDedicated-r11 (which is in turn placed under IE PhysicalConfigDedicated).

3. Agreements may be revisited after RAN1’s final decisions on EPDCCH DM-RS configurations and quasi co-location issues.

IMR configuration
1. Introduce new IE for IMR 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 IMRs 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 IMR 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. 

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.

Aperiodic CSI feedback:

1. Wait for further inputs from RAN1 on the aperiodic CSI reporting configuration and the trigger.

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.

Downlink Control Signaling for CoMP:

1. Wait for further inputs from RAN1 on the details of signalling provided to indicate the CRS position.
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