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1 Introduction
In an LS from RAN2 [1], RAN2 sought clarification on the following parameter and RAN1 agreement.

[L1 parameter]  PCID List for CRS-based DRS measurement;

[RAN1 agreement] In the case of CRS-based DRS measurement, in addition to the DMTC, the signalling can include

– A neighbour cells list (PCIDs)
After discussions in RAN1#78bis and in an email discussion (78bis-07) after RAN1#78bis, the following was agreed as part of the reply to RAN2.
· For a carrier frequency, a UE can be configured to perform DRS-based RSRP and RSRQ measurement for all neighboring cells according to DMTC. This is supported at least in the following two cases:

· if no PCID list is configured (i.e. no legacy PCID list and no new PCID list)

· if only the legacy PCID list is configured

· There is no consensus on whether a UE can be configured to perform both legacy CRS measurement and DRS-based CRS measurement for neighboring cells on the same carrier frequency
· There is no consensus on whether to introduce a new PCID list for CRS-based measurements to indicate which neighboring cells are measured according to DMTC and which neighbouring cells are measured without DMTC.

This contribution presents some views on the items above for which there was no consensus.
2 Discussion
Two types of DRS measurements are being defined, one based on the CRS and the other based on the CSI-RS in the DRS. The discovery signals (DRS) being specified in Rel-12 were motivated by small cell on/off, but can be used for measurements independently of small cell on/off. For example, CSI-RS based DRS measurements could be configured for a UE on a frequency where no cells are being turned off. This could be the case, for example, when the CSI-RS based measurements are being used to enhance shared cell operation.

On a carrier frequency, where cells are being turned off and on (via CA activation/deactivation of UEs), it is possible that some cells may not perform on/off at all, i.e., they may always transmit CRS and other signals outside of the DRS occasions.
When DRS measurements are configured for a UE, it was agreed in RAN1 that the UE may always assume CRS transmissions in the DRS and in addition assume CSI-RS in the DRS when configured by higher layers. It was further agreed in RAN2 that when the UE is configured with a DRS measurement timing configuration (DMTC), the CRS based measurements and the CSI-RS based measurements should be based on the DRS. Thus, as per the current agreement in RAN2, whenever the DMTC is configured, the UE performs measurements only based on the signals in the DRS.
Restricting measurements to the signals in the DRS occasion when configured with DRS based measurements should not be a problem as long as these signals are adequate for the purposes they are used for. In fact, this allows for a design where UE measurements can be done irrespective of whether a cell performs on/off or not, which has significant advantages in terms of deployment flexibility and robustness. For RRM measurements to facilitate cell selection and mobility, current requirements for inter-frequency measurements are derived from the current measurement gap configurations which occur once every 40 or 80 ms. For DRS based measurements, a DRS periodicity of 40 ms and a maximum duration of 5 ms can be chosen in deployments where a reasonable degree of UE mobility is expected so that robust mobility performance can be achieved. Furthermore, in any carrier bandwidth above 1.4 MHz, the full bandwidth of the signals in the DRS occasion can be used to obtain better performance than the inter-frequency case. Therefore, we make the following proposal.

Proposal: There is no necessity to configure the UE for both legacy CRS based measurements and DRS measurements for neighboring cells on the same carrier frequency.
Another aspect to consider is the following. When any cells on a carrier frequency are PCells for some UEs, these UEs may transition to idle mode. During idle mode operation, the UE will be unable to receive any pages from cells that are performing on/off. However, these cells performing on/off can also cause significant interference when the UE tries to receive a paging message from a cell that is not performing on/off. This can happen if the UE is much closer to the cell performing on/off than the one from which the paging message is being received and the cell turns on its transmissions. Hence, the mixing of some cells that perform SCell activation/deactivation based on/off and other cells that are PCells for some UEs will not lead to robust performance. A much more realistic way of deploying cells performing on/off is to do it on a carrier frequency where no UEs have PCells. Once this is considered along with the fact that UE mobility is substantially based on the PCell, configuration of discovery signal based measurements on the SCell should not cause mobility concerns when discovery signal based measurements are used for the purpose of on/off. And furthermore, it then becomes clear that there is no necessity to define any new PCID list to inform the UE regarding the cells on a carrier that are or are not performing on/off, i.e., which cells should be measured according to the DMTC and which should not.

A scenario where discovery signals may be used without any cell performing on/off on a carrier frequency occurs when CSI-RS based DRS measurements are configured, for example, in a shared cell scenario. In this case, the sole interest in using the discovery signals is to be able to use the CSI-RSRP measurement. However, due to the current agreement in RAN2, this automatically restricts CRS based measurements to also use signals within the DRS occasion in the DMTC. As already discussed above, this should not create any performance issues. Therefore, based on the above discussion we make the following proposal. 
Proposal: There is no necessity to introduce a new PCID list for CRS-based measurements to indicate which neighboring cells should be measured according to DMTC and which neighbouring cells can be measured outside of the DMTC.
3 Conclusion

The need for mixing legacy CRS based measurements and DRS based CRS measurements on the same carrier frequency was discussed along with the necessity for a PCID list that can allow the UE to distinguish between the two. It was identified that both are not necessary leading to the following proposals.
Proposal: There is no necessity to configure the UE for both legacy CRS based measurements and DRS measurements for neighboring cells on the same carrier frequency.
Proposal: There is no necessity to introduce a new PCID list for CRS-based measurements to indicate which neighboring cells should be measured according to the DMTC and which neighbouring cells can be measured outside of the DMTC.
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