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Discussion and Decision
1 Introduction

In RAN2#95bis, the following working assumptions were agreed –

· MT (paging) vs. SC-PTM: MT (Paging) has higher priority than SC-PTM

· MO (except signalling) vs SC-PTM: UE implementation

· MO signalling vs SC-PTM: MO signalling has priority.
In this contribution, we provide our views on the priority and collision handling for SC-PTM.

2 SC-PTM vs Paging
Both SC-PTM and Paging use the same mechanism of having a message scheduled by the DCI. In addition, both are applicable to UE in IDLE mode. In this case, the possible collision cases can be summarized below –
· CSS for SC-PTM overlaps with CSS for Paging

· CSS for SC-PTM overlaps with Paging message (NPDSCH)

· CSS for Paging overlaps with SC-MCCH/SC-MTCH (NPDSCH)

For NB-IoT, the assumption for the typical use case is for mobile originating traffic which typically does not require the network to page the UE. For instance, the traffic model in TR45.820 assumes 20% of the traffic is from network command which is mobile terminated and 80% of the traffic is from MAR which is mobile originated. Although this means that Paging will be infrequent, in RAN2#95bis, it was the working assumption that Paging should have higher priority than SC-PTM.
One concern with this prioritization is the reliability of SC-PTM transmission. Some use cases for SC-PTM such as firmware upgrades require a high degree of reliability. In addition, due to the limited bandwidth in NB-IoT, a multicast session can take a long time. For instance, the maximum UDP/IP packet size of 1500 bytes will require 10 physical layer transport blocks. At extreme coverage, each transport will take up 10 resource units and require 512 repetitions. Thus, this would require 51.2 seconds of reception by the UE. If a paging occasion occurs during this time, the UE may switch away from SC-MTCH reception to check for Paging message. Thus, the entire UDP/IP packet will be lost to the UE.

To prevent this issue, [1] proposed to prioritize SC-PTM over paging. However, since RAN2 has decided as a working assumption to prioritize Paging over SC-PTM, it is to better to confirm the working assumption in order to progress the work. Therefore, it is proposed that when CSS for Paging overlaps with CSS for SC-PTM (either SC-MCCH/SC-MTCH), the UE will monitor CSS for Paging. This will ensure that Paging message has priority over SC-PTM transmissions.
However, in case of on-going NPDSCH transmissions for either Paging or SC-MCCH/SC-MTCH, it is proposed that the UE does not retune away to monitor CSS for Paging/SC-PTM. This is in-line with current Rel-13 behaviour and will prevent UE from abandoning ongoing transmissions to monitor for higher priority messages.

Proposal 1: Define the following rules in case of overlap between SC-PTM and Paging –

· In case of overlap between CSS for paging and SC-PTM, UE will monitor CSS for paging.
· When receiving NPDSCH (either Paging or SC-PTM), UE will not monitor CSS for Paging/SC-PTM.
3 SC-MCCH vs SC-MTCH
In RAN1#86bis, it was agreed that –
· UE is not required to simultaneously monitor Type1-MSS and Type2-MSS

· UE is not required to monitor Type2-MSS while receiving NPDSCH carrying SC-MTCH

Note that NB-IoT UE is not required to monitor more than one search space at a time. Hence, there may be also possible overlap between SC-MCCH and SC-MTCH search spaces, and SC-MTCH and SC-MTCH search spaces for different sessions. In this case, UE will of course monitor only one search space and a priority rule must be defined. For overlap between SC-MCCH and SC-MTCH search spaces, it is preferred to prioritize SC-MCCH search space. For overlap between SC-MTCH and another SC-MTCH search spaces, it is left to UE implementation. 
Proposal 2: In case of overlap between Type1-MSS and Type2-MSS, UE will monitor Type1-MSS.
4 Conclusions

In this contribution, we consider collision handling for SC-PTM and make the following proposals–

Proposal 1: Define the following rules in case of overlap between SC-PTM and Paging –

· In case of overlap between CSS for paging and SC-PTM, UE will monitor CSS for paging.
· When receiving NPDSCH (either Paging or SC-PTM), UE will not monitor CSS for Paging/SC-PTM.
Proposal 2: In case of overlap between Type1-MSS and Type2-MSS, UE will monitor Type1-MSS.
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