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1 Introduction
This document provides the list of agreements reached by email discussions on small cell discovery after RAN1#78bis, and a summary of the remaining issues to be discussed at RAN1#79.

There were five RAN1 email discussions after RAN1#78bis:

· [78bis-04] Handling of collisions between PRS and DRS
· [78bis-05] Handling of collisions between CSI-RS with different scrambling
· [78bis-06] Rate-matching for NZP CSI-RS in DRS
· [78bis-07] LS reply on DRS measurement

· [78bis-08] PMCH, MBSFN RS, and carrier frequency for DRS measurement
2 Summary of email discussion [78bis-04] “Handling of collisions between PRS and DRS”
An agreement was reached on November 5, 2014:
A UE is not expected to measure any of RSRP, RSRQ or CSI-RSRP from the DRS and perform RSTD measurements on PRS in the same subframe on the same carrier.

A LS was sent to RAN4 in [1].
No further discussion is expected in RAN1 on this subject.
3 Summary of email discussion [78bis-05] “Handling of collisions between CSI-RS with different scrambling”

An agreement was reached on October 24, 2014:

In TM9 and TM10 for a Rel-12 UE configured with discovery-signal-based measurements, if NZP CSI-RS in the DRS and NZP CSI-RS configured for CSI feedback collide in the same resource element, the UE is expected to report measurements for both as configured. No specification impact will be introduced and no performance requirements will be defined for this case.

No further discussion is expected in RAN1 on this subject.
4 Summary of email discussion [78bis-06] “Rate-matching for NZP CSI-RS in DRS”
An agreement was reached on November 6, 2014:

There is no PDSCH and EPDCCH RE mapping procedure associated with the NZP CSI-RS of the DRS.

· PDSCH and EPDCCH shall not be mapped to REs indicated by ZP CSI-RS (including DZP CSI-RS) and REs of NZP CSI-RS configured for CSI feedback.
Continue discussion at RAN1#79 on the UE measurement of a CSI-RS of the DRS in a subframe where the PDSCH or EPDCCH is mapped to REs of that NZP CSI-RS of the DRS.
The agreement provides clear and inter-operable eNB and UE behaviors in terms of how PDSCH and EPDCCH RE mapping is performed according to the configuration of the DZP CSI-RS, and that this RE mapping is not affected by the NZP CSI-RS configurations of the DRS.
Therefore the remaining discussion point focuses on CSI-RSRP measurement accuracy. The case under discussion for one UE is relative to the measurement of a transmission point in one subframe if the corresponding NZP CSI-RS collide with a scheduled PDSCH (or with an EPDCCH), when there is no DZP CSI-RS configured to overlap with the NZP CSI-RS of the DRS.
According to the email discussion, this situation would become relevant in case the UE successfully detects the PCID of the cell corresponding to this NZP CSI-RS, which allows the UE to determine the exact subframe of the NZP CSI-RS, while the UE also successfully receives a PDSCH scheduling assignment. What happens if the UE attempts to take a CSI-RSRP measurement sample in a subframe on REs where the UE also receives PDSCH or EPDCCH?
5 Summary of email discussion [78bis-07] “LS reply on DRS measurement”
This email discussion was initiated to discuss a draft LS in response to the RAN2 LS [2].

An agreement was reached on November 5, 2014:
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.

A LS response was sent to RAN2 and RAN4 in [3].

It was clarified during the email discussion, although not noted in the agreement, that the legacy PCID list is used to signal cell-specific offsets to the UE, and that this functionality is not expected to be changed by the configuration of CRS-based DRS measurements. It was also clarified that, as agreed by RAN1, the legacy PCID list is optionally configured by the eNB.

RAN1 may continue discussing the need for a new PCID list that would enable signaling to a UE to take DMTC-based or legacy-CRS-based measurements for certain neighbour cells. An alternative proposal made during the email discussion was to let the UE autonomously determine whether it can reliably make legacy CRS-based measurements in subframes outside the DMTC, while there should not be a requirement for the UE to measure RSRP outside of the DRS occasion indicated in the DMTC.
For both of these proposals, the main use case under discussion is intra-frequency RSRP/RSRQ measurements on a carrier frequency with a mixture of legacy cells and Rel-13 cells performing on/off based on SCell activation/deactivation, when a UE is configured with the DMTC.

The lack of RAN1 consensus in the email discussion was due to concerns raised on the introduction of a new PCID list, as summarized below:

· It is possible for a UE to measure all cells based on the DMTC (legacy cells, Rel-13 cells performing on/off, Rel-13 cells not performing on/off). The mobility performance is expected to be similar as obtained by legacy inter-frequency measurements in measurement gaps.

· It is not practically possible for the network to have complete knowledge of all cells that perform on/off or don’t perform on/off on a given carrier frequency.
6 Summary of email discussion [78bis-08] “PMCH, MBSFN RS, and carrier frequency for DRS measurement”
This email discussion ended without conclusion. However, an agreement is still needed at least on the following two points:

· How to capture the agreement [77-08] on UE assumption on the presence of signals and channels on a frequency with a deactivated SCell where a UE is measuring DRS and not receiving MBMS.

· Whether and how to allow measurement of DRS and reception of MBMS on a carrier frequency where cells are performing on/off based on SCell activation/deactivation in Rel-12.

For background, here is the agreement from email discussion [77-08] on 19th June 2014:

· UE expectations on what signals are transmitted when an SCell is deactivated and DRS are configured:

· If a UE is configured with DRS based measurement for a serving SCell that is deactivated, the UE shall  not assume transmission of PSS/SSS/PBCH/CRS/CSI-RS from that SCell, except for DRS transmissions  until the subframe wherein the activation command is received at the UE

· FFS MBMS on this SCell.

· FFS further reduction of CRS in an activated SCell.

For capturing the agreement [77-08], the current text in the editor’s draft CR 36.211 [4] is:

· “A UE configured with discovery-signal-based measurements for a deactivated secondary cell shall, except for discovery-signal transmissions, not assume transmission of PSS, SSS, PBCH, CRS, PCFICH, and CSI-RS from that seconday cell until the subframe where the activation command is received”
Several proposals were made to capture the agreement [77-08] for the case when a UE is not receiving MBMS (or not attempting to receive MBMS). Two of the latest proposed wordings are shown below:
· If discovery-signal-based measurements are configured at the same carrier frequency as a secondary cell, and if the secondary cell is deactivated, and if the UE is not receiving MBMS on the same carrier frequency, the UE shall assume that PSS (except for PSS of discovery signals), SSS (except for SSS of discovery signals), PBCH, CRS (except for CRS of discovery signals), PCFICH, PDSCH, PDCCH, EPDCCH, PHICH, DMRS and CSI-RS (except for CSI-RS of discovery signals) may be not transmitted by the secondary cell until the subframe where an activation command is received for the secondary cell.
· If discovery-signal-based measurements are configured at the same carrier frequency as a secondary cell, and if the secondary cell is deactivated, except for the purpose of receiving MBMS session on the same carrier frequency, the UE shall assume that PSS (except for PSS of discovery signals), SSS (except for SSS of discovery signals), PBCH, CRS (except for CRS of discovery signals), PCFICH, PDSCH, PDCCH, EPDCCH, PHICH, DMRS and CSI-RS (except for CSI-RS of discovery signals) may be not transmitted by the secondary cell until the subframe where an activation command is received for the secondary cell.
It was also discussed whether it is possible to enable MBMS reception on a carrier frequency where cells are performing on/off, and what would be the specification impact. Some of the points raised in the discussion are summarized below:
· It was never established whether time and frequency tracking based on discovery signals is adequate to be able to receive PMCH. By default, CRS would be needed.
· From the UE perspective with the UE assumption agreed in [77-08], there is no evidence that on the same frequency it would be possible to have simultaneous operation of MBMS and cell on/off based on SCell activation/deactivation with DRS measurements.
· A cell performing on/off based on SCell activation/deactivation may participate in SFN for PMCH and MBSFN RS transmissions in a manner transparent to the UE.
Some proposals were made to allow MBMS reception on a carrier frequency where a UE is configured with DRS measurements and a deactivated SCell:

· Use a PCID list to tell the UE which cells may be transmitting signals and channels relevant to MBMS, thereby switching off the UE assumption agreed in [77-08] for the cells in the PCID list.
· Use signaling (e.g. in SIB) to switch off the UE assumption agreed in [77-08] for all the cells on a carrier frequency where the UE is configured to monitor DRS and has a deactivated SCell.
· The UE may assume that a cell transmitting SIB13 does not perform on/off based on SCell activation/deactivation.

7 Conclusion

The following points remain to be discussed in RAN1#79:

· UE measurement of a NZP CSI-RS of the DRS in a subframe where the PDSCH or EPDCCH for the UE is mapped to REs of that NZP CSI-RS of the DRS.
· Whether to introduce a new PCID list for CRS-based measurements to indicate which neighboring cells are measured according to DMTC or measured without DMTC.
· Whether to allow a UE to autonomously determine whether it can reliably make legacy CRS-based measurements in subframes outside the DMTC.
· How to capture the agreement [77-08] on UE assumption on the presence of signals and channels on a frequency with a deactivated SCell where a UE is measuring DRS and not receiving MBMS.

· Whether and how to allow measurement of DRS and reception of MBMS on a carrier frequency where cells are performing on/off based on SCell activation/deactivation in Rel-12.
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