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1 Introduction
RAN2 discussed the RRM framework for DRS measurement in RAN2#87 and good progress was made. After RAN2#87, an email discussion on the running 36.331 CR for DRS was triggered [1]. In this contribution, we will discuss some RRC details which are still not clear enough.
2 Discussion
2.1 Layer 3 filtering
Currently, for CRS based measurement, both layer 1 filtering and layer 3 filtering will be performed by the UE to avoid measurement spike. The behavior of the layer 3 filters are standardized in TS 36.331, where the UE shall adapt the filter based on the real input rate (which is implementation dependent) assuming that the configured filter is for a layer 1 input rate of 200ms.
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At RAN2#87, RAN2 agreed that layer 3 filtering is applicable for both CRS based DRS measurement and CSI-RS based DRS measurement. However, the details are FFS.
For DRS measurement, the layer 1 input rate depends on the DMTC periodicity (i.e. 40ms, 80ms, or 160ms) as well as the DRS occasion periodicity. In any case, as today, the UE could still assume that the configured layer 3 filter coefficient is for the layer 1 input rate of 200ms, and then adapt the layer 3 filter based on the real layer 1 input rate such that the time characteristics of the layer 3 filter are preserved at different layer 1 input rates. 
Therefore, it seems not necessary to introduce one layer 3 filter specially for CRS based DRS measurement, and existing layer 3 filter for CRS based measurement could be reused.
Currently, one layer 3 filter can be configured per measurement quantity. CSI-RSRP is a new measurement quantity which has different characteristics with existing RSRP and RSRQ, hence it is beneficial to introduce a separate layer 3 filter configuration for CSI-RS measurement.
Existing layer 3 filter configuration has already provided sufficient granularity, as below, and it could be reused for CSI-RS measurement without any modification.
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fc0, fc1, fc2, fc3, fc4, fc5,












fc6, fc7, fc8, fc9, fc11, fc13, 












fc15, fc17, fc19, spare1, ...}

Proposal 1: Introduce a separate layer 3 filter configuration for CSI-RS measurement, and the existing layer 3 filter parameters are reused without modification. 
2.2 CSI-RS resource ID
As indicated in LS [2], RAN1 agreed that eNB will signal a neighbour TP list to the UE for CSI-RS based DRS measurement. RAN1 also agreed that the maximum possible number of orthogonal CSI-RS configurations within 5 msec (i.e. the maximum DRS occasion duration) is 96. From RRC signaling perspective, the maximum size of the neighbor TP list could be 96. Then, it is up to RAN4 to define the minimum UE requirement on how many CSI-RS resources that UE could measure and report.
In RAN2#87, RAN2 agreed to specify a separate ID for each CSI-RS resource for DRS measurement. How such ID is derived / range of the ID is FFS. If RAN2 agrees that the maximum size of the neighbor TP list is 96, then apparently the range of the CSI-RS resource ID will be 1..96. For each CSI-RS resource in the neighbour TP list, the corresponding ID will be explicitly assigned to the UE.
Proposal 2: Range of the CSI-RS resource ID is 1..96.
Proposal 3: It is up to RAN4 to define the maximum number of CSI-RS resources that UE could report.
2.3 CSI-RS resources to measure
As indicated in LS [2], RAN1 agreed that the following parameters are used for TP identification, and it is up to RAN2 whether or not to define TP ID:

· PCID
· VCID
· CSI-RS RE configuration

· CSI-RS subframe configuration

In RAN2#87, RAN2 agreed to specify a separate ID for each CSI-RS resource for DRS measurement. The ID can be regarded as a reference number for the CSI-RS resource in the measurement report thus the corresponding TP could be identified by the network.
Therefore, UE should only measure and report CSI-RS resources that are explicitly indicated in the neighbour TP list, otherwise there is no way for the UE to report the concerned CSI-RS resources to the network.
Proposal 4: UE should only measure and report CSI-RS resources that are explicitly indicated in the neighbour TP list.
2.4 Measurement on PCell and activated SCell
As agreed by RAN1, UE shall perform the DRS measurement in accordance with the DMTC configuration. This means, for a frequency with DRS measurement configured, the UE will not assume DRS transmission from cells on the frequency in subframes outside the DMTC occasion.

When small cells operating on/off are deployed on the same carrier frequency with a macro cell and the macro cell is configured as the PCell for a UE, if the UE measures all the cells on the carrier frequency in accordance with the DMTC configuration, UE mobility performance might be decreased, as UE may take longer time to measure the PCell when the configured DMTC periodicity is long (e.g. 160ms). To address this problem, UE shall measure the PCell as today, since PCell won’t operate on/off and reference signals will be transmitted on every subframe.
Similarly, when DRS measurement is configured on a carrier frequency on which an SCell is configured and the SCell is activated, the UE shall measure the activated SCell as today, since activated SCell won’t operate on/off and reference signals will be transmitted on every subframe.
When DRS measurement is configured on a carrier frequency, it is not necessary to specially consider the cells not performing on/off (e.g. legacy cells or macro cells, except the serving cells) on the frequency, since UE can’t distinguish which cell performs on/off and which cell doesn’t. If there are concerns on the mobility performance in the small cell/macro cell co-channel scenario, eNB could choose to configure a shorter DMTC periodicity.

Proposal 5: If DRS measurement is configured for a carrier frequency on which PCell or an activated SCell is configured, UE shall measure the PCell and the activated SCell as today.
2.5 Concurrent CSI-RS and CRS measurement report

At RAN2#87, the following agreement was made:

· The eNB may independently configure measurement events and reporting quantity for CRS and CSI-RS measurements
This means, to perform both CSI-RS based DRS measurement and CRS based DRS measurement, eNB needs to configure two ReportConfigs: one for CRS and the other one for CSI-RS. Both of the two ReportConfigs will be associated with one MeasObject with DRS information configured. The event evaluation and measurement reporting for them will be performed totally independently.
During the email discussion, some companies think that when CSI-RS based DRS measurement is reported, it is beneficial for the UE to also report the CRS based DRS measurement in the same MeasResults. 
However, it seems not so necessary for the UE to report the CRS measurement together with the CSI-RS measurement when the Event for CSI-RS measurement is triggered, this is because:
1) Independent CSI-RS and CRS measurement report can already provide sufficient information to the network. Network can use the CRS measurement to select the appropriate frequency/cell, and then use the CSI-RS measurement to select the appropriate TP within the selected cell. Concurrent CSI-RS and CRS measurement report can’t provide more information.

2) CSI-RS measurement and CRS measurement might have different Layer 1 sample rate, since for CRS and CSI-RS the number of REs per PRB is different.

3) In the shared cell ID scenario, it doesn’t make sense for the UE to report CRS measurement together with the CSI-RS measurement.
4) Report of CRS measurement together with CSI-RS measurement will result in additional signaling overhead.

Proposal 6: CSI-RS based DRS measurement and CRS based DRS measurement are evaluated and reported independently.
2.6 MeasResults
In MeasResults, the following fields exist together with the field for CSI-RS measurement report (i.e. measResultCSI-RS-List-r12):
· measResultPCell
· measResultNeighCells
· measResultForECID-r9
· locationInfo-r10
· measResultServFreqList-r10
Field measResultPCell is mandatory, therefore PCell related measurements will always be reported together with the CSI-RS measurement for ASN.1 compatibility, although it is not really necessary as analyzed in section 2.5. For field measResultServFreqList-r10, there is no such a problem since it is optional.
UE shall not include the field measResultNeighCells together with the CSI-RS measurement report, since it contains the measurement for neighboring cells which should only be included in case the associated ReportConfig concerns CRS.
UE shall not include the field measResultForECID-r9 together with the CSI-RS measurement report, since it is for the purpose of UE Rx-Tx time difference measurement reporting.
It might be useful for the UE to report the location information together with the CSI-RS measurement report, however more analysis are needed wrt to the benefit and the system impacts, which should not be considered at the moment. 
Proposal 7: For CSI-RS measurement reporting, the UE shall not include the fields measResultNeighCells, measResultForECID, locationInfo and measResultServFreqList.
3 Conclusion

In this contribution, we discussed some RRC details to support the DRS measurement. RAN2 is kindly asked to discuss and agree on the following proposals:

Proposal 1: Introduce a separate layer 3 filter configuration for CSI-RS measurement, and the existing layer 3 filter parameters are reused without modification. 

Proposal 2: Range of the CSI-RS resource ID is 1..96.
Proposal 3: It is up to RAN4 to define the maximum number of CSI-RS resources that UE could report.
Proposal 4: UE should only measure and report CSI-RS resources that are explicitly indicated in the neighbour TP list.
Proposal 5: If DRS measurement is configured for a carrier frequency on which PCell or an activated SCell is configured, UE shall measure the PCell and the activated SCell as today.
Proposal 6: CSI-RS based DRS measurement and CRS based DRS measurement are evaluated and reported independently.
Proposal 7: For CSI-RS measurement reporting, the UE shall not include the fields measResultNeighCells, measResultForECID, locationInfo and measResultServFreqList.
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