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1  Introduction
In NB-IoT and FeMTC, SC-PTM Stop Indication MAC CE is introduced to indicate the stop of the SC-MTCH for a specific G-RNTI. However, the action upon receiving this MAC CE is not defined clearly in 36.321. Besides, the actions related to SC-MRB when UE switches between the reception of SC-MCCH and SC-MTCH are not defined neither.
In this contribution, these two aspects of SC-PTM reception in NB-IoT and FeMTC are further discussed.

2  Discussion
2.1 SC-PTM Stop Indication
In NB-IoT and FeMTC, SC-PTM Stop Indication MAC CE is introduced to indicate the stop of the SC-MTCH for a specific G-RNTI [1]. Upon receiving this MAC CE, the UE can stop SC-MTCH reception immediately without waiting for the scheduling information in SC-MCCH to be updated at the boundary of the next SC-MCCH modification period. This allows to save power.
In 36.331 [2], the SC-MRB release procedure is initiated upon the stop of the MBMS session. Therefore, upon reception of the SC-PTM Stop Indication MAC CE, the MAC entity shall also inform the RRC layer that the MBMS session corresponding to the SC-MTCH is stopped.
Proposal 1:  Upon reception of SC-PTM Stop Indication MAC CE, the MAC entity informs the RRC layer that the corresponding MBMS session is stopped.

2.2 SC-MRB issues
According to 36.213 [3], UE in NB-IoT and FeMTC is not required to be capable of:

·  receiving SC-MTCH and SC-MCCH simultaneously

·  receiving SC-MTCH and paging simultaneously

However, there is no description in 36.331 of the UE behaviour in these cases.
According to the following text in 36.331 section 5.8a.3.2, when capability limitations inhibit reception of the SC-PTM service, the SC-MRB can be released:
The UE applies the SC-MRB release procedure to stop receiving a session. The procedure may be initiated e.g. upon stop of the MBMS session, upon leaving the cell where a SC-MRB is established, upon losing interest in the MBMS service, when capability limitations start inhibiting reception of the concerned service.
However, SC-MCCH can be updated in each modification period and paging is also periodic. Thus, if the SC-MRB is released every time the UE switches between two types of reception, the SC-MRB might be released/established multiple times during a MBMS session. 
36.331 section 5.8a.3.4 specifies that the actions when the SC-MRB is release:
Upon SC-MRB release, the UE shall:

1>
release the RLC entity as well as the related MAC and physical layer configuration;

1>
inform upper layers about the release of the SC-MRB by indicating the corresponding tmgi and sessionId;
Based on the above, each time the SC-MRB is released, the RLC entity is released also. The RLC buffer will be flushed, which means that RLC PDUs which have been received successfully but not been reassembled yes will be discarded. After the MBMS session is stopped, these data may need to be retransmitted by unicast, which causes waste of UE power and network resource. 

Besides, when the upper layers are informed of the release of the SC-MRB, they may request retransmission from the MBMS server, triggering unnecessary unicast transmission.
Thus, to avoid multiple SC-MRB release/establishment procedures, when the UE is receiving a MBMS service, it is proposed that the SC-MRB release procedure is not initiated when the UE interrupt SC-MTCH reception due to SC-MCCH update and paging monitoring.

Proposal 2:  The SC-MRB release procedure is not initiated when the UE interrupt SC-MTCH reception due to SC-MCCH update and paging monitoring.
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Figure1. UE cannot receive SC-MCCH without reconfiguring MAC and PHY
In NB-IoT, paging, SC-MCCH and SC-MTCH can be transmitted on different carriers. Figure 1 takes reception of SC-MCCH and SC-MTCH as an example. As shown in figure 1, the MAC entity and the physical layer cannot be connected to SC-MCCH and SC-MTCH at the same time if they are transmitted on different carriers. In this case, when the UE switches between the receptions of SC-MTCH and SC-MCCH/paging, the MAC entity and the physical layer need to be reconfigured. 
Similar problems exist also in FeMTC. 

Thus, it is proposed to introduce SC-MRB “suspend” and “resume” procedures for the case of a UE switching from SC-MTCH reception to reception of paging or SC-MCCH.
Proposal 3:  Introduce SC-MRB “suspend” and “resume” procedures for the case of a UE switching from SC-MTCH reception to reception of paging or SC-MCCH.
The two procedures could be summarised as: 

SC-MRB “suspend”: 

·  keep the RLC entity

·  release the related MAC and physical layer configuration

SC-MRB “resume”: 

·  reuse the suspended RLC entity for the corresponding tmgi and sessionId
·  reconfigure the MAC and physical layer configuration in accordance with the sc-mtch-InfoList
3  Conclusion

This paper focused on the remaining issues on SC-PTM reception. The corresponding proposals are listed below. 
Proposal 4:  Upon reception of SC-PTM Stop Indication MAC CE, the MAC entity informs the RRC layer that the corresponding MBMS session is stopped.

Proposal 5:  The SC-MRB release procedure is not initiated when the UE interrupt SC-MTCH reception due to SC-MCCH update and paging monitoring.

Proposal 6:  Introduce SC-MRB “suspend” and “resume” procedures for the case of a UE switching from SC-MTCH reception to reception of paging or SC-MCCH.

The two procedures could be summarised as: 

SC-MRB “suspend”: 

·  keep the RLC entity

·  release the related MAC and physical layer configuration

SC-MRB “resume”: 

·  reuse the suspended RLC entity for the corresponding tmgi and sessionId

·  reconfigure the MAC and physical layer configuration in accordance with the sc-mtch-InfoList
Corresponding CR related to proposal 1 is provided in document [4].

Corresponding CR related to proposal 2 and 3 is provided in document [5].
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