3GPP TSG-RAN WG2 #96






R2-168029
Reno, USA, November 14 – 18, 2016
Agenda item:
8.11.1 / 8.12.1 
Source: 
Kyocera
Title: 
Details of multicast configuration for FeMTC and eNB-IoT 
Document for:
Discussion
1. Introduction
RAN2#95bis discussed the configuration and scheduling aspects of multicast enhancements and reached the agreements as follows [1]; 

	· SC-MCCH for feMTC and NB-IoT is scheduled dynamically. 
· We assume we need to support large values for SC-MCCH modification period, repetition period. Exact values FFS
· RAN2 assumes that direct Indication or similar mechanism (that provides information in DCI) can be used for SC-MCCH change notification. RNTI is FFS. 

· SIB20 indicate the carrier for SC-MCCH, and SC-MCCH indicate the carrier for MTCH. FFS if there can be multiple SC-MCCH
· FFS whether we enhance service continuity information
· FFS whether RAN-level start/stop time information is introduced.


In this contribution, the details of SC-MCCH modification/repetition periods, RAN-level start/stop time information and some other aspects are discussed. 

2. Discussion 

2.1. SC-MCCH modification period
According to the current specification [2], the SC-MCCH modification boundary is defined by “SFN values for which SFN mod m= 0, where m is the number of radio frames comprising the modification period”, and the modification period is provided in SIB20 as follows; 
	sc-mcch-ModificationPeriod-r13
ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256,











 rf512, rf1024, r2048, rf4096, rf8192, rf16384, rf32768, 











 rf65536},


On the other hand, SFN is depicted with 10 bits, i.e., the upper bound is 1024 [2]. So, some of the existing values defined in sc-mcch-ModificationPeriod would not actually work, i.e., rf2048 (20.48 [s]) ~ rf65536 (10.92 [min]). 
Observation 1 The current definition of SC-MCCH modification boundary is limited to within 10.24 seconds due to SFN upper bound, while SC-MCCH modification period is defined up to 10.92 minutes (as “spare”). 
The current restriction may be removed in the same way as in Rel-13 for the extension of SI modification boundary with H-SFN, i.e., “the modification period boundaries are defined by SFN values for which (H-SFN * 1024 + SFN) mod m=0” [2]. So, at least for full use of the existing values, the SC-MCCH modification boundary should be enhanced. 
Proposal 1 The SC-MCCH modification boundary should be defined by “(H-SFN * 1024 + SFN) mod m = 0” if H-SFN is provided in SIB1-BR or MIB-NB/SIB-NB, same as in Rel-13 BCCH modification boundary for eMTC/NB-IoT. 
If Proposal 1 is agreeable, it should be considered how backward compatibility can be ensured, especially in the case where the same SC-MCCH is used for FeMTC UEs and Rel-13 SC-PTM UEs, i.e., “there is one SC-MCCH per cell” [6]. As discussed in Observation 1, there is no modification boundary available if a Rel-13 UE is configured with a value larger than rf1024. However, the use case for critical communication assumed (but not limited) in Rel-13 SC-PTM [3] is quite different from that for Rel-14 FeMTC. So, RAN2 should discuss whether the backward compatibility is necessary in terms of SC-MCCH modification period configuration. If it’s needed, a simple solution could for example be to define a new IE for Rel-14 SC-MCCH modification period, to allow multiple SC-MCCHs for Rel-13/14 separation. 
Proposal 2 If Proposal 1 is agreeable, RAN2 should further discuss whether and how to ensure backward compatibility of the SC-MCCH modification period configuration. 
It’s also worth discussing whether the existing upper bound of SC-MCCH modification period, i.e., rf65536 (10.92 [min]), is sufficient. As discussed in [4][5], it may cause more power consumption in the UE if the current periods are used. For example, the UE interested in SC-PTM reception needs to wake up in a SC-MCCH modification period to check whether SC-MCCH change notification is available [5], i.e., to monitor PDCCH scrambled with SC-N-RNTI transmitted within SC-MCCH occasion in Rel-13 [6]. If it could be assumed that MTC UEs and NB-IoT UEs are likely configured with eDRX (43.69 [min] and 2.91 [H] at the maximum respectively), the above checking using the current upper bound of SC-MCCH modification period when added to the existing page monitoring may significantly increase UE power consumption [7] (refer to Figure 1). So, the SC-MCCH modification boundary should be extended with 43.69 [min] and 2.91 [H]. 
Proposal 3 The SC-MCCH modification period should be extended up to 43.69 minutes and 2.91 hours, to align with the upper bound of eDRX. 
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Figure 1  SC-MCCH change notification check during eDRX
2.2. SC-MCCH repetition period 
The extension of SC-MCCH repetition period was concluded as a working assumption [1]. The values and range are currently defined as follows [2]; 
	sc-mcch-RepetionPeriod-r13

ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256},


The repetition period defined in Rel-13 was intended to fulfil the access latency requirement [9]. However, one of the main use cases in Rel-14 multicast is for firmware update [10], i.e., considered as delay tolerant. In Rel-13, one of the main motivations for having repetitions was to allow UEs to participate in an on-going session in case they join late.  However, this was mainly for streaming delivery e.g., MCPTT; while for this WI the main use case is for firmware download transmission, so the repetition period may be extended with little impact for the intended use case.  Also, if it’s necessary to prevent missed packets, we assume that the network could ensure that SC-MTCH may start to transmit after the corresponding SC-MCCH transmission is completed, e.g., after the next modification boundary.  So, at least it could be extended with Rel-13 upper bound of SC-MCCH modification boundary, i.e., 10.24 [sec] or rf1024, which improves the resource efficiency and power saving from the NW’s perspective [4]. The benefit could be maximized when no repetition is configured, i.e., with the period equal to SC-MCCH modification boundary. 
In addition, if Proposal 3 is agreeable, it’s beneficial to further extend the repetition period up to rf65536 (10.92 [min]), rf262144 (43.69 [min]) or rf1048576 (2.91 [H]). 
Proposal 4 The SC-MCCH repetition period should be extended to align with the upper bound of SC-MCCH modification period, as optimization for the delay tolerant use cases. 
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Figure 2  SC-MCCH repetition period (other than PDSCH repetition for CE)
2.3. RAN-level start/stop time information

The RAN-level start/stop time information in addition to the current information, i.e., by USD, is proposed in [5], which assumes some use cases considering the scheduling of firmware delivery is the eNB’s responsibility in AS layer. For example, the eNB may want to transmit different firmware files with different TMGI in TDD manner, if some of UEs are interested in both TMGIs. In this case, the exact start/stop time is different between the two files, and it’s useful for the UE to know when the firmware of interest starts/stops to be delivered, in order to save its battery consumption. 
The existing MBSFN has the measure to provide RAN-level stop time information with MAC CE, i.e., MCH Scheduling Information MAC Control Element [11], in order to provide the dynamic scheduling information for UE power saving [12]

 REF _Ref465253271 \w \h 
[13]. Previously, the reason for only introducing the “stop” information was that the “start” information can be derived from the “stop” information [14]

 REF _Ref465253895 \w \h 
[15]. However, it’s only applicable to MCH (i.e., MBSFN). 
For SC-PTM in Rel-14, it’s already considered as a working assumption that the SC-MTCH uses dynamic scheduling, i.e., with M/NPDCCH, under the agreements that “RAN2 assumes that the legacy SC-MTCH mechanism in which the SC-MTCH is scheduled by PDCCH is reused for multi-cast in NB-IoT and MTC to achieve flexible scheduling” in RAN2#95 [16] and “SC-MCCH for feMTC and NB-IoT is scheduled dynamically” in RAN2#95bis [1]. In addition, it was agreed that “Both SC-MCCH and SC-MTCH can maybe be scheduled on anchor carrier and/or non-anchor carrier for NB-IoT” and “SC-MCCH and SC-MTCH can maybe be scheduled on different carriers for NB-IoT and for MTC (narrowband for MTC)” [16]. These characteristics of SC-PTM are fairly different from MBSFN which is transmitted only with the system bandwidth. So, it’s unpredictable from the UE’s perspective when the SC-MTCH serving the TMGI of interest will be delivered and it will consume more UE battery power if the UE needs to stay awake to monitor each SC-MTCH scheduling period, as depicted in Figure 3.  Therefore, it’s useful to introduce start/stop time information for efficient multicasting. 

Note: With the start/stop time information it could be useful to prevent the UE from waking up to monitor SC-MCCH (in addition to or instead of SC-MTCH monitoring). 
Proposal 5 The RAN-level start/stop information should be provided to conserve power at the UE. 
If Proposal 5 is agreeable, the issue is which signalling should carry this information, i.e., MAC CE or RRC message. Regarding the “stop”, it’s beneficial to use MAC CE since UEs interested in the “stop” is assumed to be already receiving the corresponding SC-MTCH. However, the “start” is different since it should be provided in advance of the actual start of corresponding SC-MTCH. So, the “start” should be provided in RRC massage, e.g., SC-MCCH. 
Proposal 6 If Proposal 5 is agreeable, the “start” information should be provided by RRC message while the “stop” information should be provided by MAC CE. 
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Figure 3  Unnecessary wake-up (of UE interested in TMGI#5 for example)
2.4. Others

2.4.1. SC-MCCH change notification 
In the last meeting, it was concluded “RAN2 assumes that direct Indication or similar mechanism (that provides information in DCI) can be used for SC-MCCH change notification. RNTI is FFS.” RAN2 also had a working assumption that “MT (paging) vs. SC-PTM: MT (Paging) has higher priority than SC-PTM” [1]. So, the paging occasion is a good opportunity for any notifications, which is consistent with Rel-13 Direct Indication. In addition, both occasions for the paging monitor and the notification check can be coordinated (see in Figure 1), which is battery friendly from the UE’s point of view. So, the RNTI for SC-MCCH change notification should be based on P-RNTI. 
Proposal 7 P-RNTI should be used for SC-MCCH change notification 
One simple way to fully reuse the existing Direct Indication is to allocate “SC-MCCH change notification” within the reserved bit in the 8 bits, i.e., Table 6.6-1 and Table 6.7.5-1 in TS 36.331 [2], as long as only one notification is sufficient for SC-MCCH change. On the other hand, the TMGI specific change notification using DCI for SC-MTCH scheduling was proposed in [17]

 REF _Ref465264809 \w \h 
[18]. It indeed allows for more scheduling flexibility (between SC-MCCH and SC-MTCH) and avoids unnecessary acquisition of SC-MCCH if the UE is not interest in the available service, esp. if the content of SC-MCCH is assumed to change frequently. 
Observation 2 TMGI-specific SC-MCCH change notification will be beneficial, if SC-MCCH is assumed to change frequently. 
2.4.2. Multiple SC-MCCHs
In RAN2#95bis, it was “FFS if there can be multiple SC-MCCH” [1].  At the same time, it was agreed that “Different multicast services may have different coverage enhancement levels, which should be configurable depending on the need for a particular coverage enhancement for that service.” From the current SC-MCCH point of view, all the configurations for different services need to be included in one SC-MCCH; and for Rel-14, the SC-MCCH would also need to cover the deepest Enhanced Coverage, i.e., to be transmitted with the largest number of repetition among the services. 
As discussed in sections 2.1 and 2.2, different service may require different latency, i.e., different SC-MCCH modification periods and different SC-MCCH repetition periods. Additionally, it may be useful to separate SC-MCCH (i.e., into different SC-MCCHs) for Rel-13/14 UEs in case the configuration with non-backward compatible SC-MCCH modification period is not problematic, e.g., rf65536. 
RAN1#86bis concluded the following agreements [19]; 
	Agreement:
· The maximum number of on-going SC-MTCHs supported by SC-MCCH is reduced compared to LTE. 

· Send LS to RAN2 to
· Inform RAN2 that RAN1 assumes the maximum number of on-going SC-MTCHs supported by SC-MCCH is reduced compared to LTE

· Request RAN2 to inform RAN1 of the maximum number of on-going SC-MTCHs supported by SC-MCCH in FeMTC.

· Request RAN2 to inform RAN1 whether and how segmentation of SC-MCCH will be supported in Rel-14.

	Agreements:

· The maximum number of on-going SC-MTCHs supported by SC-MCCH is reduced compared to LTE. 

· Send LS to RAN2 to

· Inform RAN2 that RAN1 assumes the maximum number of on-going SC-MTCHs supported by SC-MCCH is reduced compared to LTE
· Request RAN2 to inform RAN1 of the maximum number of on-going SC-MTCHs supported by SC-MCCH in NB-IoT.
· Also include the larger maximum TBS value (if agreed this week)
· Request RAN2 to inform RAN1 whether and how segmentation of SC-MCCH will be supported in Rel-14.


Based on the RAN1 agreements above, currently RAN1 assumes the number of services, i.e., SC-MTCHs which could be configured in SC-MCCH should be reduced compared to LTE, but they did not exclude the possibility that more than one SC-MCCH can be supported per cell. If it’s necessary to support many services simultaneously, then the principle of one SC-MCCH per cell may not be sufficient. 
Considering above observations, multiple SC-MCCHs per cell should be supported for future proofing. 
Observation 3 RAN2 should take into account that SC-MCCH needs to cover not only different “CE levels” but also different latency requirements as well as multiple services. 
2.4.3. Carrier information (confirmation)
In the last meeting, RAN2 agreed that “SIB20 indicate the carrier for SC-MCCH, and SC-MCCH indicate the carrier for MTCH.” [1]. The statement seems to refer only to eNB-IoT, while the intention was likely to include FeMTC. Also to be precise we assume RAN2’s intention was also to refer to carrier as narrowband.  
Confirmation 1 SIB20 indicates the narrowband for SC-MCCH, and SC-MCCH indicates the narrowband for SC-MTCH. 
3. Conclusion 
In this contribution, the details of SC-MCCH modification/repetition periods, RAN-level start/stop time information are discussed. In addition, some consideration of SC-MCCH change notification, possibility of multiple SC-MCCHs support and the clarification of carrier information for FeMTC are provided.  RAN2 is kindly asked to take into account the observations, proposals and confirmation below: 
Observation 1
The current definition of SC-MCCH modification boundary is limited to within 10.24 seconds due to SFN upper bound, while SC-MCCH modification period is defined up to 10.92 minutes (as “spare”).
Proposal 1
The SC-MCCH modification boundary should be defined by “(H-SFN * 1024 + SFN) mod m = 0” if H-SFN is provided in SIB1-BR or MIB-NB/SIB-NB, same as in Rel-13 BCCH modification boundary for eMTC/NB-IoT.
Proposal 2
If Proposal 1 is agreeable, RAN2 should further discuss whether and how to ensure backward compatibility of the SC-MCCH modification period configuration.
Proposal 3
The SC-MCCH modification period should be extended up to 43.69 minutes and 2.91 hours, to align with the upper bound of eDRX.
Proposal 4
The SC-MCCH repetition period should be extended to align with the upper bound of SC-MCCH modification period, as optimization for the delay tolerant use cases.
Proposal 5
The RAN-level start/stop information should be provided to conserve power at the UE.
Proposal 6
If Proposal 5 is agreeable, the “start” information should be provided by RRC message while the “stop” information should be provided by MAC CE.
Proposal 7
P-RNTI should be used for SC-MCCH change notification
Observation 2
TMGI-specific SC-MCCH change notification will be beneficial, if SC-MCCH is assumed to change frequently.
Observation 3
RAN2 should take into account that SC-MCCH needs to cover not only different “CE levels” but also different latency requirements as well as multiple services.
Confirmation 1
SIB20 indicates the narrowband for SC-MCCH, and SC-MCCH indicates the narrowband for SC-MTCH.
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