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1. Introduction
In RAN2#95bis, the cell reselection during multicast reception in Enhanced Coverage was discussed and the following agreements are concluded [1]; 

	· We will make enhancements that are applicable to NB-ioT and / or feMTC EC (where we currently do ranking). The exact solution is FFS.


In this contribution, the details of cell reselection for multicast reception during the UE is in Enhanced coverage are discussed. 
2. Discussion 

2.1. Background
As pointed out in the last meeting [1] and the email discussion [2], different UE categories have different backgrounds for Rel-14 multicast enhancements, as summarized in Table 1. 
Table 1  Rel-13 functionality in RRC IDLE [3]

 REF _Ref465353216 \w \h 
[4]
	
	LTE
	eMTC
	NB-IoT

	Priority handling in normal coverage
	Yes
	Yes
	-

	Ranking in Enhanced coverage
	Yes
	Yes
	Yes

	MBMS reception in normal coverage
	Yes
	-
	-

	MBMS reception in Enhanced coverage
	-
	-
	-


The issue to support MBMS reception in Enhanced coverage is how the UE can reliably receive the MBMS service of interest based on a reselection procedure applicable for Enhanced coverage, regardless of UE categories. In other words, the solution is not only applicable to FeMTC UE and eNB-IoT UE but also to LTE UE. 
Proposal 1 The intended UE behaviour in Enhanced coverage should ensure reliable reception of MBMS service of interest based on a cell reselection procedure applicable for Enhanced coverage. 
Proposal 2 The solution for multicast reception in Enhanced coverage should be applicable not only to FeMTC/eNB-IoT UEs but also to LTE UEs. 

2.2. Possible solutions 
2.2.1. Ranking enhancements 
Rel-13 NB-IoT UE does not support the priority based reselection [4], so it’s natural to enhance the ranking procedure from the NB-IoT UE’s point of view. So, the ranking-based solutions are proposed as follows [6]

 REF _Ref465355327 \w \h 
[7]; 
· Option 1: Ranking with offset for the cells providing SC-PTM. 

· “The UE adds an offset to SC-PTM cells in ranking based cell reselection” [6]; or “a common offset for all neighbouring cells is contained in SC-MCCH to increase the probability for UEs who are receiving multi-cast service to reselect a SC-PTM cell” [7].
· Option 2: Ranking within the cells providing SC-PTM above a threshold. 

· “The UE performs ranking based cell reselection only with (if available) SC-PTM cells which of qualities are above a threshold (if suitable) or SC-PTM cells which are suitable (i.e. according to suitability check)” [6].
Regarding Option 1, the intended UE behaviour should not be based on probability but reliability of MBMS reception as mentioned in Proposal 1. So, only the “infinite” offset may ensure the reliability, since the ranking process is essentially not applied with this offset since there is no “rank” among SC-PTM cells with the offset. 
Regarding Option 2, a threshold works better for reliability check and it’s aligned with the agreement that “UE need to know whether to attempt to receive a SC-PTM transmission or not, based on the UE radio conditions vs. the expected coverage of the SC-PTM transmission” [1]. But there is no longer the need for the ranking process, i.e., it could be in principle up to UE implementation which cell the UE should camp on as long as SC-PTM transmission can be received successfully. 
Observation 1 A “threshold” per TMGI is useful for the UE to check whether the multicast service of interest on that cell can be received successfully. 
In general, the ranking process is quite useful for unicast, since the UE that reselects a cell that offers normal coverage minimizes the resource consumption after transitioning to RRC Connected with e.g., link adaptation. But for multicast case, the ranking is no longer meaningful since the problem is not the amount of resources of SC-PTM, i.e., as agreed that “In Rel-14 we will not have a solution with feedback”and retransmission [1], but only whether the UE can receive the MBMS service of interest.  In addition, it may cause unnecessary power consumption to the UE due to inter-frequency measurements based on the ranking process. 
Proposal 3 The ranking process has no reason to be standardized for multicast reception, i.e., it’s up to UE implementation which cell the UE can obtain the multicast service of interest. 
2.2.2. Priority handling support 
On the other hand, the existing specification for LTE UEs already have a stable mechanism for the handling of cell reselection priorities with the concept of “highest priority” [4][8]. From the LTE UE’s perspective, there’s no reason to deviate from the existing mechanism for the support of multicast reception in CE. 
Observation 2 LTE UE already has a reliable mechanism for the reselection of a cell providing the MBMS service of interest, with the concept of “highest priority”. 
Rel-13 eMTC UE also supports the cell reselection priorities handling process [2], so it’s straightforward for FeMTC UE to continue to support the remaining part of this process, i.e., the priority handling for MBMS. 
Observation 3 Rel-13 eMTC UE already supports the cell reselection priorities handling process, and it should also be the applicable to Rel-14 FeMTC UE. 
The main concern for eNB-IoT is whether to increase the UE complexity if the priorities handling process is supported. But it should be considered that the impact for supporting priority handling is similar to or even less than the continued use of ranking-based solutions for SC-PTM, i.e., in terms of the same intended UE behaviour and the cost of inter-frequency measurements.  From the perspective of specification impact, it’s only necessary to support the portion related to reception of MBMS services (See Annex), even if the priorities handling process is to be supported by eNB-IoT. 
Therefore, eNB-IoT UE which is capable of SC-PTM reception should support the existing priority handling process related to the reception of MBMS services. 
Proposal 4 RAN2 should reuse the existing priority handling process for multicast reception in Enhanced coverage by LTE UE, FeMTC UE and eNB-ioT UE. 
2.2.3. Proposed merged solution 
Based on the above consideration, the proposed solution with some sort of reliability check is as follows; 
Text Proposal for TS 36.304 [4]; 

	4.4
NB-IoT functionality in Idle Mode

This specification is applicable to NB-IoT, except for the following functionality which is not applicable to NB-IoT:

-
Acceptable cell

-
Accessibility measurements
-
Access Control based on ACDC categories
-
Camped on Any cell state

-
CSG, including support for manual CSG selection and CSG or Hybrid cell related functionality in PLMN selection, or HNB name (SIB9), Cell selection and Cell reselection.

-
Emergency call

-
E-UTRAN Inter-frequency Redistribution procedure
-
Inter-RAT Cell Selection and Reselection including measurements in other RATs

-
Logged measurements
-
MBMS, including support for MBMS frequency prioritization-
Mobility History Information

-
Mobility states of a UE
-
eNB-provided Ppriority based reselection (i.e., 0~7)
-
Public warning system including CMAS, ETWS, PWS.

-
RAN-assisted WLAN interworking
-
Sidelink operation

	5.2.4.6a
Reselection for enhanced coverage

Unless there is the cell which is considered as the highest priority and reliable for SC-PTM reception of interest (i.e., reliability check with “a threshold”), Ranking with cell selection criterion S for enhanced coverage is applied for intra-frequency and inter-frequency cell reselection when the current serving cell can only be accessed using enhanced coverage.
Note: The reliability check is FFS. 


Note: No change is available in section 5.2.4.1 (Reselection priorities handling). 
Proposal 5 RAN2 should discuss the enhancement needed in sections 4.4 and 5.2.4.6a in TS 36.304. 
Proposal 6 RAN2 should consider the means for “reliability check”, based on RAN1’s input. 
3. Conclusion 
In this contribution, the details of cell reselection for multicast reception during the UE is in Enhanced coverage are discussed. The considerations for the possible solutions and the single merged solution for LTE, FeMTC and eNB-IoT are provided.  RAN2 is kindly asked to take into account the observations/proposals below: 
Proposal 1
The intended UE behaviour in Enhanced coverage should ensure reliable reception of MBMS service of interest based on a cell reselection procedure applicable for Enhanced coverage.
Proposal 2
The solution for multicast reception in Enhanced coverage should be applicable not only to FeMTC/eNB-IoT UEs but also to LTE UEs.
Observation 1
A “threshold” per TMGI is useful for the UE to check whether the multicast service of interest on that cell can be received successfully.
Proposal 3
The ranking process has no reason to be standardized for multicast reception, i.e., it’s up to UE implementation which cell the UE can obtain the multicast service of interest.
Observation 2
LTE UE already has a reliable mechanism for the reselection of a cell providing the MBMS service of interest, with the concept of “highest priority”.
Observation 3
Rel-13 eMTC UE already supports the cell reselection priorities handling process, and it should also be the applicable to Rel-14 FeMTC UE.
Proposal 4
RAN2 should reuse the existing priority handling process for multicast reception in Enhanced coverage by LTE UE, FeMTC UE and eNB-ioT UE.
Proposal 5
RAN2 should discuss the enhancement needed in sections 4.4 and 5.2.4.6a in TS 36.304.
Proposal 6
RAN2 should consider the means for “reliability check”, based on RAN1’s input.
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5. Annex [4]
	5.2.4.1
Reselection priorities handling

Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCConnectionRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an E-UTRAN frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall ignore all the priorities provided in system information. If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling and deprioritisationReq received in RRCConnectionReject unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network configured values). While the UE is camped on a suitable CSG cell and that cell can be accessed in normal coverage, the UE shall always consider the current frequency to be the highest priority frequency (i.e. higher than any of the network configured values), irrespective of any other priority value allocated to this frequency. If the UE capable of sidelink communication is configured to perform sidelink communication and can only perform the sidelink communication while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE capable of sidelink discovery is configured to perform Public Safety related sidelink discovery and can only perform the Public Safety related sidelink discovery while camping on a frequency, the UE may consider that frequency to be the highest priority.
NOTE:
The prioritization among the frequencies which UE considers to be the highest priority frequency is left to UE implementation.

If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or 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 [2] as long as the two following conditions are fulfilled:

1) Either:

-
the UE is capable of MBMS service continuity and the reselected cell is broadcasting SIB13; or

-
the UE is capable of SC-PTM reception and the reselected cell is broadcasting SIB20;

2) Either:

-
SIB15 of the serving cell indicates for that frequency one or more MBMS SAIs included in the MBMS User Service Description (USD) [22] of this service; or

-
SIB15 is not broadcast in the serving cell and that frequency is included in the USD of this service.

If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to receive an MBMS service provided on a downlink only MBMS frequency, the UE may consider cell reselection candidate frequencies at which it can not receive the MBMS service to be of the lowest priority during the MBMS session [2], as long as the above mentioned condition 1) is fulfilled for the cell on the MBMS frequency which the UE monitors and as long as the above mentioned condition 2) is fulfilled for the serving cell.

NOTE:
An example scenario in which the previous down-prioritisation may be needed concerns the case the MBMS frequency is a downlink only carrier on which camping is not possible, while the UE can only receive this MBMS frequency when camping on a subset of cell reselection candidate frequencies.

If the UE is not capable of MBMS Service Continuity but has knowledge on which frequency an MBMS service of interest is provided, it may consider that frequency to be the highest priority during the MBMS session [2] as long as the reselected cell is broadcasting SIB13.

If the UE is not capable of MBMS Service Continuity but has knowledge on which downlink only frequency an MBMS service of interest is provided, it may consider cell reselection candidate frequencies at which it can not receive the MBMS service to be of the lowest priority during the MBMS session [2] as long as the cell on the MBMS frequency which the UE monitors is broadcasting SIB13.

NOTE:
The UE considers that the MBMS session is ongoing using the session start and end times as provided by upper layers in the USD i.e. the UE does not verify if the session is indicated on MCCH.

In case UE receives RRCConnectionReject with deprioritisationReq, UE shall consider current carrier frequency and stored frequencies due to the previously received RRCConnectionReject with deprioritisationReq or all the frequencies of EUTRA to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection is performed on request by NAS [5].
NOTE:
Connecting to CDMA2000 does not imply PLMN selection.
NOTE:
UE should search for a higher priority layer for cell reselection as soon as possible after the change of priority. The minimum related performance requirements specified in TS 36.133 [10] are still applicable.
The UE shall delete priorities provided by dedicated signalling when:
· the UE enters RRC_CONNECTED state; or

· the optional validity time of dedicated priorities (T320) expires; or

· a PLMN selection is performed on request by NAS [5].

NOTE:
Equal priorities between RATs are not supported.

The UE shall only perform cell reselection evaluation for E-UTRAN frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.

The UE shall not consider any black listed cells as candidate for cell reselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e., T320 in E-UTRA, T322 in UTRA and T3230 in GERAN), if configured, at inter-RAT cell (re)selection.

NOTE:
The network may assign dedicated cell reselection priorities for frequencies not configured by system information.

While T360 is running, redistribution target is considered to be the highest priority (i.e. higher than any of the network configured values). UE shall continue to consider the serving frequency as the highest priority until completion of E-UTRAN Inter-frequency Redistribution procedure specified in 5.2.4.10 if triggered on T360 expiry/ stop.


The part highlighted with blue is related to SC-PTM reception. 

