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1 Introduction
This contribution clarifies some details on the handling of collisions in TS36.211 and 36.213 with text proposals appended at the end.
2 Clarifications on collision handling
2.1 Collision handling between NB-SI transmission and NPDCCH/NPDSCH

In the RAN1#84bis meeting, it was agreed that [1]:
· Valid subframes
· Valid subframe configuration

· Valid subframe configuration are optionally bit-map configured over 10ms or 40ms for inband and 10ms for standalone/guardband by NB-SIB1.

· NOTE: For standalone/guardband this optional signaling may be useful for future coexistence

· In the subframes that contain PSS/SSS/PBCH/NB-SIB1 in the carrier that contain PSS/SSS/PBCH/NB-SIB1

· these subframes are invalid subframes i.e. to postpone the transmission regardless of the signalling.

· For the remaining subframes,

· If no bit-map is provided, these subframes are valid subframes

· Otherwise, to follow the signalling.

It is our understanding that the collision handling for the case of overlapping between NB-SI transmission other than SIB1 and NPDCCH/NPDSCH (other than SIB transmission) was discussed and nothing is stated in agreements because the UE follows the configuration from SIB1-NB regarding transmission of other SIB-NB, and thus drops the colliding NPDCCH/NPDSCH. However, this is not yet captured in the CR for 36.211.

The dropping (and counting the unavailable subframe in the repetition) was assumed for the sake of simple UE processing, so that there is not the need for multiple levels of indirection in UE counting of subframes. This is true for NPDCCH/NPDSCH for unicast traffic, as well as NPDCCH/NPDSCH associated with NB-RAR and paging.
Proposal 1: UE shall assume NPDCCH and associated NPDSCH repetition is dropped in a subframe where a NB-IoT SI-message is scheduled other than SIB1-NB.
2.2 Collision handling between NPDCCH search spaces

In the post RAN1#84 email discussions, it was agreed that

· The duration of a search space is Rmax valid subframes.

In the RAN1#84bis meeting, it was agreed that [1]:
· Starting subframes:

· The search space starting subframe reuses the principle of eMTC

· The period reuse the principles from eMTC

· T=R*G, G values to be determined

· An additional offset on the value of T may be considered

· Postpone NPDCCH repetitions that overlap with transmission gap

· FFS whether to also allow an offset to the period (value FFS)

· Additional offset = R*G1, G1=0,2,4,8

· The starting subframe is given by
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· G={1.5, 2, 4, 8, 16, 32, 48, 64}

· eNB only configures values that result in T>=4

· T=Rmax*G

For some combinations of Rmax and G, the last search space within a SFN period may collide with the first search space within the next SFN period. For example, as shown in Figure 1(a), assuming Rmax=64 with G=1.5, the period of the search space is 96ms. It is seen that there is no gap between the two search spaces at the edge of two adjacent HSFNs, which is not consistent with the agreement that “The start of an NB-PDCCH search space is >=4ms after the end of the last NB-PDCCH search space”. In Figure 1(b), assuming Rmax=128 with G=1.5, the period of the search space is 192ms. The two search spaces at the edge of two adjacent HSFs collide with each other. 
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Figure 1 Illustration of the collision between two search spaces
There is another case that two NPDCCH search spaces may collide with each other. In the RAN1#84bis meeting, it was agreed that [1]:
· Gap configuration
· When NB-PDCCH/NB-PDSCH repetitions are overlapping with a DL gap, the NB-PDCCH/NB-PDSCH repetitions are postponed to the next valid DL subframe. 

According to the above agreement, the NPDCCH search space may collide with the next NPDCCH search space with some configurations. For example, the configuration of DL gap is assumed as X1=32 and {Gap starting point periodicity, Gap size}={256, 1/4}. Meanwhile, the configuration of NPDCCH search space is assumed as Rmax=64 with G=1.5. As shown in Figure 2, collision happens between search space #2 and #3 in each HSFN with the example configurations.
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Figure 2 Illustration of the collision between two search spaces

There are a couple of options in handling the above collisions between two adjacent NPDCCH search spaces: the colliding area is not monitored for one of the two search spaces by the UE; or one of the two search spaces are entirely not monitored by the UE. We slightly prefer the first option to maximize the number of NPDCCH candidates available for scheduling.
Proposal 2: Any NPDCCH candidate starting fewer than 4 subframes before the start of the next search space is not monitored by the UE.
3 Clarifications related to CRs
3.1 Collision handling between NB-SI transmission and NPDCCH/NPDSCH
In section 10.2.3.4 and 10.2.5.5 of 36.211 [2], the resource mapping for NPDCCH and NPDSCH is defined, respectively. It is clarified that the subframes allocated to NPSS/NSSS/NPBCH/NB-SIB1 transmission is invalid for NPDCCH/NPDSCH transmission. However, the subframes allocated to NB-SI transmission should be dropped for NPDCCH/NPDSCH transmission, as clarified in the TP1 and TP2 below.
3.2 Collision handling between NPDCCH search spaces

In section 16.6 of 36.213 [3], the collision handling between adjacent two search spaces should be clarified, as clarified in the TP3 below.
4 Conclusion
The remaining issues on collision handing for finalization of NB-IoT feature into TS36.213 are discussed and the corresponding text proposals are given below.
Proposal 1: UE shall assume NPDCCH and associated NPDSCH repetition is dropped in a subframe where a NB-IoT SI-message is scheduled other than SIB1-NB.
Proposal 2: Any NPDCCH candidate starting fewer than 4 subframes before the start of the next search space is not monitored by the UE.
5 References
[1] R1-163943, “RAN1 agreement for Rel-13 NB-IoT”, RAN1#84bis, Busan, South Korea, April 11-15, 2016.
[2] R1-163952, “36.211 CR: introduction of NB-IoT”, RAN1#84bis, Busan, South Korea, April 11-15, 2016.
[3] R1-164305, “36.213 CR: introduction of NB-IoT”, RAN1#84bis, Busan, South Korea, April 11-15, 2016.
Text Proposal 1 to 36.211:

--------------------------------------------------------- Start of TP -----------------------------------------------------
……
10.2.3.4
Mapping to resource elements
……
The UE shall not expect NPDSCH in subframe i if it is not a NB-IoT downlink subframe, expect for transmissions of NPDSCH carrying SystemInformationBlockType1-NB in subframe 4. In case of NPDSCH repetitions, in subframes that are not NB-IoT downlink subframes, the NPDSCH transmission is postponed until the next NB-IoT downlink subframe.  
The UE shall not expect NPDSCH in subframe i if it is used for transmission of NB-SI. In case of NPDSCH repetitions, in a subframe that are used for NB-SI transmission, the subframe is counted in the mapping but is not used for NPDSCH transmission.
……
--------------------------------------------------------- End of TP -----------------------------------------------------
Text Proposal 2 to 36.211:

--------------------------------------------------------- Start of TP -----------------------------------------------------
……
10.2.5.5
Mapping to resource elements
……
The UE shall not expect NPDCCH in subframe i if it is not a NB-IoT downlink subframe. In case of NPDCCH repetitions, in subframes that are not NB-IoT downlink subframes, the NPDDCH transmission is postponed until the next NB-IoT downlink subframe.  
The UE shall not expect NPDCCH in subframe i if it is used for transmission of NB-SI. In case of NPDCCH repetitions, in a subframe that is used for NB-SI transmission, the subframe is counted in the mapping but is not used for NPDCCH.

……
--------------------------------------------------------- End of TP -----------------------------------------------------
Text Proposal 3 to 36.213:

--------------------------------------------------------- Start of TP -----------------------------------------------------
……
16.6
Narrowband physical downlink control channel related procedures
……
A NB-IoT UE is not required to simultaneously monitor a NPDCCH UE-specific search space and a Type1-NPDCCH common search space.

A NB-IoT UE is not required to simultaneously monitor a NPDCCH UE-specific search space and a Type2-NPDCCH common search space.
A NB-IoT UE is not required to monitor the candidate in a NPDCCH UE-specific search space occupying subframe n+k, k≥0, if the next UE-specific search space for the same UE starts in subframe n+4.

A NB-IoT UE is not required to monitor the candidate in a Type1-NPDCCH common search space occupying subframe n+k, k≥0, if the next Type1-NPDCCH common search space starts in subframe n+4.

A NB-IoT UE is not required to monitor the candidate in a Type2-NPDCCH common search space occupying subframe n+k, k≥0, if the next Type2-NPDCCH common search space starts in subframe n+4.
……
--------------------------------------------------------- End of TP -----------------------------------------------------
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