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Discussion and decision
1 Introduction 
CSI-RS resource was introduced in Rel-10 for CSI feedback when transmission mode 9 is configured. It is assumed that CSI-RS will not be transmitted in a subframe configured for paging for any UE with the cell-specific paging configuration. However this was not clear in the RAN 1 specification which may lead to different interpretations. A  LS [1] was sent to RAN2 to consider the possible impact this will have on RAN2 Rel-10 specifications.
In this contribution, the impact to RAN 2 is discussed and proposals are put forward.
2 Impact to RAN 2 
For a UE not configured with carrier aggregation, the UE is informed about the cell-specific paging configuration of the PCell from SIB 2. It can then acquire its paging subframes according to the Paging Occasion/Paging Frame definition in TS36.304. However, this is not sufficient with the RAN 1 clarification. The UE needs to also consider any paging frames/occasions of the PCell for the case of CSI-RS transmission. 
Observation 1: UE needs to consider paging frames/occasions of the PCell of any UE for the case of CSI-RS signal detection.

For a UE configured with carrier aggregation, the UE can also be configured with CSI-RS configuration when transmission mode 9 is configured for the SCell. However the UE is not informed the cell-specific paging configuration of the SCell since it does not need to receive paging from the SCell. Without knowing the paging radio frames/subframes of the SCell, the UE may try to detect CSI-RS in the subframe where there is paging transmission in the SCell which is what RAN 1 is trying to avoid as in the LS. 
Observation 2: If UE is configured with SCell and CSI-RS resource is configured for the SCell, the UE needs to be informed about the cell-specific paging configuration of the SCell for the case of CSI-RS signal detection.
3 Proposals
For Observation 1, there are the following options:

· Option 1: No further RAN 2 specification is required as it is already clear in the updated RAN 1 specification [Section 6.10.5.2 TS36.211 R1-123065] that:
The UE shall assume that CSI reference signals are not transmitted

-
in the special subframe(s) in case of frame structure type 2,

-
in subframes where transmission of a CSI-RS would collide with transmission of synchronization signals, PBCH, or SystemInformationBlockType1 messages,

-
in subframes configured for transmission of paging messages for any UE with the cell-specific paging configuration. 

· Option 2: Include it in the field description of CSI-RS config that a UE does not decode CSI-RS belonging to any paging subframes of the PCell and providing the formulation as given in the RAN 1 LS
We think that Option 1 is sufficient and no further updates are needed in any RAN 2 specification. It can be assumed that the UE will use the cell-specific paging configuration in the SIB2 of the PCell to determine all the paging subframes of any UE based on the cell-specific paging configuration of the PCell without the need for further specification.

Proposal 1: No further RAN 2 specification is required for the PCell as it is already clear in the updated RAN 1 specification.
For Observation 2 when UE is configured with SCell, there are the following options:
· Option A: UE monitors the SIB 2 of the SCell with CSI-RS config

Currently the UE does not monitor the system information on the SCells and we think this should not change to deal with this case.  
· Option B: Inform UE the cell-specific paging configuration of an SCell via dedicated signalling (i.e. RRCConnectionReconfiguration message) 

The eNB provides the UE with cell-specific paging configuration of a SCell in the RRCConnectionReconfiguration message. This option will require modifying the ASN.1. Considered that in Release 10 ASN.1 is frozen, this solution may not be acceptable. 
· Option C: The UE assumes that the cell-specific paging configuration of the SCell is the same as the PCell.
The UE assumes that all aggregate-eable serving cells have the same cell-specific paging configuration. So the UE can utilize the cell-specific paging configuration of the PCell to acquire any paging subframes on the SCell when it needs to detect CSI-RS on this SCell.  However, this will restrict network from adjusting the cell-specific paging configuration for paging load purpose in the SCell. However, we think that the paging load between the PCell and the SCells (within an eNB) are probably the same and hence this seems like a viable assumption.
· Option D:  The UE always uses the worst case to assume paging subframes on the SCell. 
In FDD, the worst case is that Paging Occasion will occur in subframe#0, #4, #5 and #9; while in TDD, the worst case is that Paging Occasion will occur in subframe#0, #1, #5 and #6. The frequency of Paging Frame is determined by nB (or T div N), whose range is from every 10ms to every 320ms. The UE assumes that paging subframes on the SCell will be in those four subframes every radio frame when it is configured to detect CSI-RS on this SCell. This solution is very pessimistic because the UE may omit many subframes in which there is CSI-RS transmission indeed. It will result in that the UE can not provide enough CQI/PMI reports to the network for its schedule.
Proposal2: RAN2 discusses these 4 options and adopts one to deal with CSI-RS detection on SCell.
If Option B is selected, we need to decide which detailed parameter is essential for the UE to determine the paging subframes of a serving cell . According to Paging Occasion definition in TS36.304, Paging Occasion is determined by Ns that is defined as max(1,nB/T). While the frequency of Paging Frame is also determined by nB. Hence only nB is necessary for the eNB to inform the UE about the cell-specific paging configuration of an SCell. The ASN.1 change is shown in Annex A.
Proposal 3: If Option B (‘Inform UE the cell-specific paging configuration of an SCell via dedicated signalling (i.e. RRCConnectionReconfiguration message’)) is adopted, only nB of the SCell is necessary to send to the UE.
If Option C or D is selected, some texts need to be added to specify what the UE should assume for the cell-specific paging configuration of the SCell in the field description of CSI-RS config. The text proposals for both options are shown in Annex B.
4 Conclusions
In this contribution, the CSI-RS detection on SCell is discussed and it is requested that RAN2 discusses the following proposals/observations:
Observation 1: UE needs to consider paging frames/occasions of the PCell of any UE for the case of CSI-RS signal detection.

Observation 2: If UE is configured with SCell and CSI-RS resource is configured for the SCell, the UE needs to be informed about the cell-specific paging configuration of the SCell for the case of CSI-RS signal detection.
Proposal 1: No further RAN 2 specification is required for the PCell as it is already clear in the updated RAN 1 specification.

Proposal 2: RAN2 discusses these 4 options and adopts one to deal with CSI-RS detection on SCell.
Proposal 3: If Option B (‘Inform UE the cell-specific paging configuration of an SCell via dedicated signalling (i.e. RRCConnectionReconfiguration message’)) is adopted, only nB of the SCell is necessary to send to the UE.
If any of the options are agreed, we are happy to provide the corresponding CRs for the option agreed.
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Annex A:

For Option B:
RadioResourceConfigCommonSCell-r10 ::=
SEQUENCE {


-- DL configuration as well as configuration applicable for DL and UL


nonUL-Configuration-r10




SEQUENCE {



-- 1: Cell characteristics



dl-Bandwidth-r10





ENUMERATED {n6, n15, n25, n50, n75, n100},



-- 2: Physical configuration, general



antennaInfoCommon-r10




AntennaInfoCommon,



mbsfn-SubframeConfigList-r10


MBSFN-SubframeConfigList
OPTIONAL,
-- Need OR



-- 3: Physical configuration, control



phich-Config-r10





PHICH-Config,



-- 4: Physical configuration, physical channels



pdsch-ConfigCommon-r10




PDSCH-ConfigCommon,



tdd-Config-r10






TDD-Config




OPTIONAL
-- Cond TDDSCell


},


-- UL configuration


ul-Configuration-r10





SEQUENCE {



ul-FreqInfo-r10





SEQUENCE {




ul-CarrierFreq-r10




ARFCN-ValueEUTRA


OPTIONAL,
-- Need OP




ul-Bandwidth-r10




ENUMERATED {n6, n15,













n25, n50, n75, n100}
OPTIONAL,
-- Need OP




additionalSpectrumEmissionSCell-r10

AdditionalSpectrumEmission



},



p-Max-r10






P-Max





OPTIONAL,
-- Need OP



uplinkPowerControlCommonSCell-r10

UplinkPowerControlCommonSCell-r10,



-- A special version of IE UplinkPowerControlCommon may be introduced



-- 3: Physical configuration, control



soundingRS-UL-ConfigCommon-r10

SoundingRS-UL-ConfigCommon,



ul-CyclicPrefixLength-r10


UL-CyclicPrefixLength,


-- 4: Physical configuration, physical channels



prach-ConfigSCell-r10




PRACH-ConfigSCell-r10

OPTIONAL,
-- Cond TDD-OR



pusch-ConfigCommon-r10



PUSCH-ConfigCommon


}
















OPTIONAL,
-- Need OR


...,

[[pcch-ConfigSCell-v10XX



PCCH-ConfigSCell-v10XX

OPTIONAL
-- Need ON]]
}
PCCH-ConfigSCell-v10XX ::=


SEQUENCE {


nB








ENUMERATED {












fourT, twoT, oneT, halfT, quarterT, oneEighthT,












oneSixteenthT, oneThirtySecondT}

}

	RadioResourceConfigCommon field descriptions

	additionalSpectrumEmissionSCell

The UE requirements related to IE AdditionalSpectrumEmissionSCell are defined in TS 36.101 [42].

	defaultPagingCycle

Default paging cycle, used to derive ‘T’ in TS 36.304 [4]. Value rf32 corresponds to 32 radio frames, rf64 corresponds to 64 radio frames and so on.

	modificationPeriodCoeff

Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n2 corresponds to value 2, n4 corresponds to value 4, n8 corresponds to value 8 and n16 corresponds to value 16.

	nB

Parameter: nB is used as one of parameters to derive the Paging Frame and Paging Occasion according to TS 36.304 [4]. Value in multiples of 'T' as defined in TS 36.304 [4]. A value of fourT corresponds to 4 * T, a value of twoT corresponds to 2 * T and so on.

	p-Max

Pmax to be used in the target cell. If absent the UE applies the maximum power according to the UE capability.

	ul-Bandwidth

Parameter: transmission bandwidth configuration, NRB, in uplink, see TS 36.101 [42, table 5.6-1]. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If for FDD this parameter is absent, the uplink bandwidth is equal to the downlink bandwidth. For TDD this parameter is absent and it is equal to the downlink bandwidth.

	ul-CarrierFreq

For FDD: If absent, the (default) value determined from the default TX-RX frequency separation defined in TS 36.101 [42, table 5.7.3-1] applies.

For TDD: This parameter is absent and it is equal to the downlink frequency.

	UL-CyclicPrefixLength

Parameter: Uplink cyclic prefix length see 36.211 [21, 5.2.1] where len1 corresponds to normal cyclic prefix and len2 corresponds to extended cyclic prefix.

	pcch-configSCell

It is used to determine the paging subframes of the SCell in order to prevent the UE from decoding CSI-RS transmissions on those subframes.


Annex B:

For Option C:

–
CSI-RS-Config
The IE CSI-RS-Config is used to specify the CSI (Channel-State Information) reference signal configuration. If csi-rs-Config is included in the physicalConfigDedicatedSCell, UE shall assume that CSI reference signals are not transmitted in subframes configured for transmission of paging messages for any UE with the cell-specific paging configuration of the PCell.
For Option D:
–
CSI-RS-Config

The IE CSI-RS-Config is used to specify the CSI (Channel-State Information) reference signal configuration. If csi-rs-Config is included in the physicalConfigDedicatedSCell, UE shall assume that CSI reference signals are not transmitted in subframes configured for transmission of paging messages for any UE with the worst cell-specific paging configuration (i.e. paging subframes is assumed to occur at #0,4,5 and 9 of every radio frame for the FDD case and at #0,1,5 and 6 of every radio frame in the TDD case).
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