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1
Introduction
An incoming LS gives the feedback on eIMTA and eICIC measurement subframe restrictions [1], “RAN1 would like to clarify that the Rel-10 eICIC subframe sets in the following RAN1 agreement only refer to the Rel-10 CSI measurement subframe sets.” In addition, simultaneous configuration of UL/DL reconfiguration by L1 signalling and Rel-10 eICIC cell range expansion was not evaluated by RAN1, RAN1 thinks that “the parameter neighCellsCRS-Info is not applicable when Rel-12 CSI subframe sets are configured for the PCell or if the UE is configured to determine the UL-DL configuration for the PCell via monitoring the L1 reconfiguration DCI.”
Given the RAN1 response in [1], the parameter neighCellsCRS-Info is not applicable if the UE is configured with parameter EIMTA-MainConfigServCell-r12, for the performance was not evaluated during the eIMTA WI. However, whether neighCellsCRS-Info and Rel-12 CSI subframe sets can be configured together needs to be considered further. In this contribution, we focus on this specific issue and present our views. 
2
Rel-12 CSI subframe set configuration with eICIC 
In the previous RAN1 eIMTA UE capability discussion, it was agreed in [2] that Rel-12 CSI subframe sets can be configured independently, so a UE can be configured with Rel-12 CSI subframe sets even if the UL-DL reconfiguration via L1 signalling is not configured.
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One of the reasons of independent configuration of Rel-12 CSI subframe sets from L1 UL/DL reconfiguration signalling is that CSI measurement and CSI triggering mechanism according to Rel-12 CSI subframe sets can be reused by Rel-10/11 eICIC.
For Rell10/11 eICIC, Pico UE can be configured with two CSI subframe sets, where one CSI subframe set corresponds to ABS subframes in macro eNB. Aperiodic CSI report triggering is according to PUSCH scheduling timing of SIB-1. In other words, aperiodic CSI report for one subframe set can only be triggered by the downlink subframe in same subframe set. However considering the inherent characteristics of TDD, there are some limitations for Rel-10/11 eICIC aperiodic CSI triggering and reporting,
· Aperiodic CSI report cannot be triggered for ABS subframe set, such as the subframe set 2 in figure 1.

· To enable aperiodic CSI report for ABS subframe set of pico eNB, uplink subframe(s) in macro eNB is disabled, as showing in figure 2.
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	Figure 1: eICIC under the UL/DL configuration #5
	Figure 2: : eICIC under the UL/DL configuration #2


With the limitation of Rel-10/11 aperiodic CSI triggering mechanism, TDD eICIC subframe sets configuration gets complicated; and the number of schedulable uplink subframes for macro eNB is reduced. Generally, the eICIC feature is deployed with downlink heavy UL/DL configuration. Hence, it is important to avoid unschedulable uplink subframes at the macro cell.
For Rel-12 CSI subframe sets, new aperiodic CSI triggering mechanism is introduced as shown in the following table [3]. Aperiodic CSI report of either subframe set can be triggered in a given downlink subframe by eNB configuration. Therefore, it is beneficial to allow Rel-12 CSI subframe sets with eICIC, if the UE already supports both features. In addition, current agreements and specifications allow Rel-12 CSI subframe sets to be configured to a UE independent of other feature compomenets in feature group 7-3 (e.g. configurations of two ZP CSI-RS), which means the operation of Rel-10/11 eICIC other than CSI measurement and reporting is not impacted due to Rel-12 CSI subframe sets.
Table 7.2.1-1C: CSI Request field for PDCCH/EPDCCH with uplink DCI format in UE specific search space [3]
	Value of CSI request field
	Description

	'00'
	 No aperiodic CSI report is triggered

	'01'
	 Aperiodic CSI report is triggered for a set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers for serving cell 
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	'10'
	 Aperiodic CSI report is triggered for a 1st set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers

	'11'
	 Aperiodic CSI report is triggered for a 2nd set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers


With above analysis, we have following proposal,
Proposal: neighCellsCRS-Info can be configured with Rel-12 CSI subframe sets together.

3
Conclusion
In this contribution, we discuss the RAN1 reply LS in [1], more specifically, the applicability of Rel-12 CSI subframe sets for Rel-10/11 eICIC. According to the analysis made in section 2, it is beneficial to allow Rel-12 CSI subframe sets with Rel-10/11 eICIC. Therefore, we have the following proposal:
Proposal: neighCellsCRS-Info can be configured with Rel-12 CSI subframe sets together.
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Prerequisite 

feature groups 

(listed in this 

sheet or Rel-

8/9/10/11 

features)

Consequences if the feature

 is not supported by the UE

Note

7-1 UL-DL re-configuration 

via L1 signaling for non-

CA and CA (if supported) 

with TDD Pcell 

1) Support of explicit L1 signalling of UL/DL reconfiguration by UE-group-common PDCCH on 

Pcell CSS

2) Scheduling/HARQ timing and HARQ feedback according to DL/UL reference configurations

3) Support for PUCCH format 3

UL-DL reconfiguration via L1 

is not possible

Supporting 7-1 does not 

mandate the support of TDD-

TDD CA or TDD-FDD CA with 

TDD Pcell

Per UE signaling

7-1a UL-DL re-configuration 

via L1 signaling with 

FDD Pcell

1) Support of explicit L1 signalling of UL/DL reconfiguration by UE-group-common PDCCH on 

Pcell CSS

2) HARQ feedback according to DL/UL reference configurations



2-1 and 7-1 UL-DL reconfiguration via L1 

is not possible

Per UE signaling

7-2 Subframe set dependent 

UL power control

1) Subframe set dependent UL power control None Subframe set dependent UL 

power control is not possible

Per UE signaling

Some companies in RAN1 

believe that 7-1 and 7-2 

should be configured at the 

7-3 Rel-12 Subframe set 

dependent CSI 

measurement / feedback 

and PDSCH/EPDCCH 

RE mapping with 2 ZP-

CSI-RS configurations

1) Rel-12 DL CSI subframe set configuration for a serving cell

2) CSI measurement and reporting with Rel-12 DL subframe sets for TM 1 -- 9 

3) CSI measurement and reporting with Rel-12 DL subframe sets for TM 10, and configuration 

of additional CSI-IM resource for a CSI processe for TM 10, if the UE supports TM10

4) Configuration of two ZP CSI-RS for TM 1 -- 9 and PDSCH RE mapping by rate matching 

around the configured ZP-CSI-RS configurations

5) Configuration of two ZP CSI-RS for TM 1 -- 9 and EPDCCH RE mapping by rate matching 

around the configured ZP-CSI-RS configurations, if the UE supports EPDCCH

6) Configuration of two ZP CSI-RS for TM 10 and EPDCCH RE mapping by rate matching 

around the configured ZP-CSI-RS configurations, if the UE supports TM10 and EPDCCH

None Rel-12 Subframe set 

dependent CSI measurement 

/ feedback is not possible

PDSCH/EPDCCH RE 

mapping with 2 ZP-CSI-RS 

configurations is not possible



Per UE signaling

Some companies in RAN1 

believe that 7-1 and 7-3 

should be configured at the 

same time.

7. eIMTA
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