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Introduction
In the last RAN2 meetings [1][2], SC-PTM support in eNB-IoT/feMTC was discussed and agreed followings.

Agreements from RAN2 #95[1]
 - The Rel-13 SC-PTM architecture is assumed for multi-cast design for NB-IoT/MTC.
 - Reception of multi-cast in RRC_IDLE mode is required by NB-IoT/MTC.
 - Reception of multi-cast in RRC_CONNECTED mode is not required for NB-IoT. 
 - Service continuity of multi-cast should be supported as in Rel-13 for Idle mode for NB-IoT /MTC.
Agreements from RAN2 #95bis[2]
 - RAN2 will make enhancements that are applicable to NB-IoT and/or feMTC EC (where we currently do ranking).
   The exact solution is FFS.
 - SC-PTM is supported only in IDLE also for feMTC.

There is no decision for the way to reselect SC-PTM cells when idle eNB-IoT/feMTC UE is capable of SC-PTM reception and interested to receive SC-PTM services. In this contribution, we further discuss how to perform cell reselection supporting SC-PTM in eNB-IoT and feMTC.

Discussion
As already discussed in the last meeting [2], it was agreed that SC-PTM is supported only in idle mode for eNB-IoT and feMTC. If eNB-IoT/feMTC UE in idle mode is capable of SC-PTM reception and interested to receive an MBMS service via SC-PTM transmission, the UE needs to camp on SC-PTM cell which is providing the MBMS service of interest. In order to allow UE to camp on a suitable SC-PTM cell, cell reselection evaluation should be considered for SC-PTM support in eNB-IoT and feMTC.
In the current specification [3], if UE in idle mode is capable of SC-PTM reception and is interested to receive an MBMS service and can only receive this MBMS service while camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBMS session. Since reselection priority handling is used for UE in NC, SC-PTM service continuity can be easily achieved by reusing the existing reselection priority handling for feMTC UE in NC. On the other hand, for UE in EC, the UE may not camp on a SC-PTM cell if the UE is capable of SC-PTM reception and interested to receive SC-PTM services since ranking with cell selection criterion S for EC is applied for cell reselection when the current serving cell can only be accessed using EC. For NB-IoT UE, UE may not camp on a SC-PTM cell on a MBMS frequency since NB-IoT supports ranking based cell reselection without consideration about frequency priority. 

Observation 1. Legacy UE in EC and NB-IoT UE may not camp on a SC-PTM cell on a MBMS frequency since the UE supports ranking based cell reselection without consideration about frequency priority.

For SC-PTM service continuity in feMTC EC and eNB-IoT, UE needs to camp on a SC-PTM cell regardless of existence of best-ranked non-SC-PTM cell. UE also needs to camp on a SC-PTM cell only when there is no cells with higher CE level or NC in order to save UE’s battery power.

In the point of alignment with legacy cell reselection mechanism, a common offset to SC-PTM cells in ranking based reselection mechanism can be considered as a candidate solution to support SC-PTM. The candidate solution allows the flexibility to network to configure cell reselection criteria. By allowing a suitable offset value configured by the network, the possibility to reselect SC-PTM cell can be increased. As illustrated in Figure 1, if the candidate solution is applied, UE in EC and NB-IoT UE may camp on either a suitable SC-PTM cell or a suitable Non-SCPTM cell. In case that SC-PTM cell C has low RSRP and non-SC-PTM cell B has much higher RSRP, UE camps on non SC-PTM cell B. If SC-PTM cell C has good RSRP, UE may camp on SC-PTM cell C.


Figure 1. Cell Reselection Scenario, co-existence with SC-PTM cell in EC and Non SC-PTM cell in NC

Observation 2. By adding a common offset to SC-PTM cells in ranking based reselection criteria, the possibility to reselect SC-PTM cell can be increased.

In addition to the candidate solution, an alternative was addressed to allow reselection priority handling for SC-PTM during email discussion [4]. According to the alternative, UE considers reselection priority handling for SC-PTM and performs priority based cell reselection if UE in EC or NB-IoT UE is interested to receive MBMS. If the alternative relevant reselection priority handling is applied when there are a SC-PTM cell C in EC which has weak signal (low RSRP) and a non-SC-PTM cell B in NC which has strong signal (much higher RSRP) as illustrated in Figure 1, UE reselects the SC-PTM cell C in EC regardless of CE level, and this leads high power consumption due to the repetition required the CE level.

Observation 3. If reselection priority handling is applied to feMTC UE in EC and eNB-IoT UE, it is difficult to avoid that UE reselects the SC-PTM cell which has low RSRP regardless of CE level.

Proposal. RAN2 to agree to allow a common offset to SC-PTM cells for SC-PTM service continuity.

Conclusion
Observation 1. Legacy UE in EC and NB-IoT UE may not camp on a SC-PTM cell on a MBMS frequency since the UE supports ranking based cell reselection without consideration about frequency priority.
Observation 2. By adding a common offset to SC-PTM cells in ranking based reselection criteria, the possibility to reselect SC-PTM cell can be increased.
Observation 3. If reselection priority handling is applied to feMTC UE in EC and eNB-IoT UE, it is difficult to avoid that UE reselects the SC-PTM cell which has low RSRP regardless of CE level.
Proposal. RAN2 to agree to allow a common offset to SC-PTM cells for SC-PTM service continuity.
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