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Discussion and decision 
1 Introduction 
Although LS providing L1 parameters information has been sent to RAN2 in [1], many issues impacting ASN.1 still remain. RAN2 has been asked to freeze ASN.1 by March 2013 and typically, RAN2 requires a few meeting cycles to properly discuss the ASN.1 design issues based on RAN1’s L1 parameters. At this late stage of Rel-11 specification, the necessary L1 parameters impacting ASN.1 design should be resolved in RAN1 as soon as possible to allow sufficient time for RAN2 work. Note also that RAN#57 concluded that “All open issues (esp. in RAN1) should be solved by Oct. 2012 to not endanger the ASN.1 review”.
Many issues impacting ASN.1 are already being actively discussed in RAN1, e.g. the placement of Pc, confirmation of CA+CoMP working assumption, the number of CSI processes, aperiodic CSI trigger for multiple CCs etc. In this contribution, we further provide a list of L1 parameters issues for DL CoMP that RAN2 is currently awaiting inputs from RAN1. Note that the list in this contribution should not be treated as exhaustive.
2 Remaining issues on L1 parameters for DL CoMP
2.1 Existing working assumptions and FFSs
Current list of working assumptions and FFSs for DL CoMP  in RAN1 that have impact on ASN.1:

Working assumptions: 

1. Support for CA + CoMP

2. Maximum number of IMR resources is 3 (per CC)
FFS:
1. Maximum number of CSI processes (per CC)
2. Placement of Pc (whether per CSI process or per NZP CSI-RS resource, or per subframe set)
3. For the case of single CC, how many states in 2-bit aperiodic CSI request field should be provided by RRC signalling for mapping to CSI processes 

4. Details of aperiodic CSI reporting trigger for multi-CC case.
5. CRS rate matching higher layer signaling details

6. Quasi co-location higher layer signaling details

2.2 Configuration of ZP CSI-RS

It is not mentioned explicitly in [1] 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. RAN1 has agreed that 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. 

Issue 1: Whether one ZP CSI-RS resource (similar to R10) can be configured as part of the Rel-11 CSI-RS resources configuration (per CC).
Proposal 1: One ZP CSI-RS resource (similar to R10) can be configured as part of the Rel-11 CSI-RS resources configuration (per CC).

2.3 Rel-10/Rel-11 CSI-RS configurability

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 1, we summarise our understanding of UE behaviour for different combination of TM configuration and CSI-RS resource configurations.
Issue 2: Whether only either Rel-10 CSI-RS resource or Rel-11 CSI-RS resources can be configured per CC to Rel-11 UE and whether the UE behaviour as described in Table 1 is the common understanding in RAN1.
Proposal 2: Only either Rel-10 CSI-RS resource or Rel-11 CSI-RS resources can be configured per CC to Rel-11 UE. UE behaviour as described in Table 1.
· 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.

· 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.

· 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.
Table 1: 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) for CSI feedbacks according to configured CSI process and performs rate matching around all NZP/ZP CSI-RS resource(s)


2.4 IMR configuration

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.

An issue from the above agreement is how to define the RRC signalling for IMR configuration such that the above condition is met. 

Issue 3: How to define the RRC signalling for IMR configuration such 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. 
Proposal 3: RAN1 to discuss how to resolve Issue 3.
2.5 CSI reporting configuration 
Issue 4: Which CSI reporting related parameters are common for all CSI processes in a serving cell and which are CSI process-specific? A possible understanding is shown in Table 2.
Proposal 4: CSI process-common parameters and CSI process-specific parameters as shown in Table 2.

Table 2: CSI process-common parameters and CSI process-specific parameters
	CSI reporting related parameters that are common for all CSI processes in a serving cell
	CSI reporting related parameters that are separately configured for separate CSI processes in a serving cell

	pmi-RI-report (?)

cqi-PUCCH-ResourceIndex
cqi-PUCCH-ResourceIndexP1

csi-SubframePatternConfig (PCell only)
simultaneousAckNackAndCQI (PCell only)
aperiodicCSI-Trigger (one value applies for all serving cells and all CSI processes)
	Codebooksubsetrestriction

Periodic CSI reporting mode and the periodicity/offset configurations (cqi-pmi-ConfigIndex, cqi-pmi-ConfigIndex2, cqi-FormatIndicatorPeriodic, ri-ConfigIndex)

Aperiodic CSI reporting mode (cqi-ReportModeAperiodic)
NZP CSI-RS resource
IMR configuration

	Note: It is assumed nomPDSCH-RS-EPRE-Offset is not applicable for TM10.

Note: The table shows our understanding at principle level (based on Rel-10 ASN.1 structure when applicable). Whatever the outcome of RAN1 decision, it will be up to RAN2 how the ASN.1 structure is determined for Rel-11, while maintaining consistency with RAN1’s agreed principles.


2.6 Semi-persistent scheduling configuration for TM10
Parameters for DM-RS configuration for PDSCH have been agreed [1]. Further clarification is required on whether the DM-RS configurations for dynamically scheduled PDSCH and semi-persistently scheduled are the same or different. There are several alternatives as listed below:
Alt 1: The virtual cell ids configured to a UE is the same for both the DM-RS of the dynamically scheduled PDSCH and the DM-RS for the SPS PDSCH. This is shown in Table 3.
Alt 2: The virtual cell ids configured to a UE can be the different for the DM-RS of the dynamically scheduled PDSCH and the DM-RS for the SPS PDSCH to provide more flexibility to the network. This is shown in Table 4.
Alt 3: A single virtual cell id for the SPS PDSCH is independently configured by the higher layer. This is shown in Table 5.
Alt 4: The single virtual cell id for the SPS PDSCH is the same as one of the VCIDs configured for the DM-RS of the dynamically scheduled PDSCH, e.g. the first one. This is shown in Table 6.
For Alt 1 and Alt 2, when a SPS PDSCH is scheduled, the corresponding SPS activation PDCCH/EPDCCH should also indicate the virtual cell id that the UE shall assume for the DM-RS. For Alt 3 and Alt 4, when a SPS PDSCH is scheduled, the corresponding SPS activation PDCCH/EPDCCH need not indicate the virtual cell id that the UE shall assume for the DM-RS. For all cases, the UE assumes the same virtual cell id for all SPS PDSCH corresponding to the SPS activation PDCCH/EPDCCH.

Issue 5: DM-RS configuration for SPS PDSCH is unclear

Proposal 5: RAN1 to discuss and decide from the alternatives listed.
Table 3: Alt 1 - Same set of virtual cell id configurations applicable for both DM-RS of Dynamically scheduled PDSCH and DM-RS of SPS PDSCH
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	Virtual Cell ID for DMRS scrambling initial state in the range of [0, 503] dynamically indicated by nSCID=0 for dynamically scheduled PDSCH (for rank 1 or 2) and SPS PDSCH (for rank 1).
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	Virtual Cell ID for DMRS scrambling initial state in the range of [0, 503] dynamically indicated by nSCID=1 for dynamically scheduled PDSCH (for rank 1 or 2) and SPS PDSCH (for rank 1).


Table 4: Alt 2 - Different set of virtual cell id configurations applicable for DM-RS of Dynamically scheduled PDSCH and for DM-RS of SPS PDSCH
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	Virtual Cell ID for DMRS scrambling initial state in the range of [0, 503] dynamically indicated by nSCID=0 for dynamically scheduled PDSCH (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 dynamically scheduled PDSCH (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=0 for SPS PDSCH (for rank 1).
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	Virtual Cell ID for DMRS scrambling initial state in the range of [0, 503] dynamically indicated by nSCID=1 for SPS PDSCH (for rank 1).


Table 5: Alt 3 - Single virtual cell id configuration for DM-RS of SPS PDSCH
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	Virtual Cell ID for DMRS scrambling initial state in the range of [0, 503] dynamically indicated by nSCID=0 for dynamically scheduled PDSCH (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 dynamically scheduled PDSCH (for rank 1 or 2).
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	Virtual Cell ID for DMRS scrambling initial state in the range of [0, 503] for SPS PDSCH (for rank 1).


Table 6: Alt 4 - Single virtual cell id configuration for DM-RS of SPS PDSCH
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	Virtual Cell ID for DMRS scrambling initial state in the range of [0, 503] dynamically indicated by nSCID=0 for dynamically scheduled PDSCH (for rank 1 or 2).
Virtual Cell ID for DMRS scrambling initial state for SPS PDSCH (for rank 1) 
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	Virtual Cell ID for DMRS scrambling initial state in the range of [0, 503] dynamically indicated by nSCID=1 for dynamically scheduled PDSCH (for rank 1 or 2).


3 Conclusions
At least the following open issues need to be resolved in RAN1 as soon as possible so that RAN2 can progress on ASN.1 work: 

Confirmation of working assumptions: 

1. Support for CA + CoMP

2. Maximum number of IMR resources is 3 (per CC)
Closing of FFS issues:

1. Number of CSI processes (per CC)
2. Placement of Pc (whether per CSI process or per NZP CSI-RS resource)
3. For the case of single CC, how many states in 2-bit aperiodic CSI request field should be provided by RRC signalling for mapping to CSI processes 

4. Details of aperiodic CSI reporting trigger for multi-CC case.
5. CRS rate matching higher layer signaling details (per CC)
6. Quasi co-location higher layer signaling details (per CC)
In addition, we would like to request RAN1’s understanding on the following issues:

Issue 1: Whether one ZP CSI-RS resource (similar to R10) can be configured as part of the Rel-11 CSI-RS resources configuration (per CC).

Proposal 1: One ZP CSI-RS resource (similar to R10) can be configured as part of the Rel-11 CSI-RS resources configuration (per CC).
Issue 2: Whether only either Rel-10 CSI-RS resource or Rel-11 CSI-RS resources can be configured per CC to Rel-11 UE and whether the UE behaviour as described in Table 1 is the common understanding in RAN1.

Proposal 2: Only either Rel-10 CSI-RS resource or Rel-11 CSI-RS resources can be configured per CC to Rel-11 UE. UE behaviour as described in Table 1.

· 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.

· 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.

· 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.
Issue 3: How to define the RRC signaling for IMR configuration such 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.
Proposal 3: RAN1 to discuss how to resolve Issue 3.
Issue 4: Which CSI reporting related parameters are common for all CSI processes in a serving cell and which are CSI process-specific? A possible understanding is shown in Table 2.
Proposal 4: CSI process-common parameters and CSI process-specific parameters as shown in Table 2.
Issue 5: DM-RS configuration for SPS PDSCH is unclear. There are several alternatives as listed below:

Alt 1: The virtual cell ids configured to a UE is the same for both the DM-RS of the dynamically scheduled PDSCH and the DM-RS for the SPS PDSCH. This is shown in Table 3.
Alt 2: The virtual cell ids configured to a UE can be the different for the DM-RS of the dynamically scheduled PDSCH and the DM-RS for the SPS PDSCH to provide more flexibility to the network. This is shown in Table 4.

Alt 3: A single virtual cell id for the SPS PDSCH is independently configured by the higher layer. This is shown in Table 5.

Alt 4: The single virtual cell id for the SPS PDSCH is the same as one of the VCIDs configured for the DM-RS of the dynamically scheduled PDSCH, e.g. the first one. This is shown in Table 6.
Proposal 5: RAN1 to discuss and decide from the alternatives listed.
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