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1 Background 
RAN1 agreed on the valid sub-frames for paging [1]:
· Use the same mechanism to define {PF, PO} for paging CSS for inband, standalone, and guard band operations

· Starting subframe of paging CSS is determined by (PF, PO)

· Starting subframe of paging CSS is further determined by the following: 

· Use the existing PO paging subframe pattern 

· If the subframe SF0 determined by {PF, PO} is a valid DL subframe, then the subframe SF0 is the starting subframe of the paging CSS. 

· If the subframe SF0 determined by {PF, PO} is NOT a valid DL subframe, then the first valid DL subframe after SF0 is the starting subframe of the paging CSS 

RAN2 agreed to re-use the existing paging formula and Paging Occasion (PO) table in 36.304: 
· We update 36.304 such that the R1-agreed solution to handle non-available paging SFs can be clearly understood, either by description or by reference. 
· In NB-IoT, we use the legacy LTE PO-table, as proposed in LS from RAN1. 
The sub-frame patterns in 36.304 for paging (section 7.2):

	Ns
	PO when i_s=0
	PO when i_s=1
	PO when i_s=2
	PO when i_s=3

	1
	9
	N/A
	N/A
	N/A

	2
	4
	9
	N/A
	N/A

	4
	0
	4
	5
	9


A Paging Occasion (PO) identifies the first sub-frame that is used for paging. When the sub-frame is not a valid sub-frame for paging as described in [1] then the next (valid) sub-frame is used. Thus for potential "collisions" between MIB-NB (sub-frame 0), SIB1-nb (sub-frame4), NPSS (sub-frame 5) and NSSS (sub-frame 9) transmissions it is clarified that these transmission take precedence over the start of the paging repetitions.

RAN1#84bis also agreed the following related to valid DL subframes:

· 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.

As can be seen above transmissions that collide with the invalid DL sub-frames have been decided to be postponed.
It needs to be discussed further and clarified how scheduled SI-messages (including SIBs other than SIB1) and other NPDCCH/NPDSCH transmissions (e.g. paging, RAR, unicast…) are handled. It is assumed that this topic will also discussed in RAN1, but it is proposed to start the discussion in this RAN2 Adhoc meeting. 
2 Discussion
SI-messages can only use valid DL sub-frames (i.e. not used for MIB-NB, SIB1-NB, NPSS and NSSS or indicated in the valid DL sub-frames bit-map), RAN1 agreed: 
· SI scheduling

· SI scheduling information is provided in NB-SIB1.

· One transport block of an SI message is transmitted over 8 consecutive valid DL subframes. 

Observation 1: Scheduled SI-messages only uses valid sub-frames, where valid subframes refer to those not used for MIB-NB, SIB1-NB, NPSS and NSSS or indicated in the valid DL sub-frames bit-map.
The scheduling of SI-messages is indicated in SIB1, and thus known by all UEs camped in the cell. Therefore it is proposed that the sub-frames where a scheduled SI-message is present shall be included in the concept of “DL valid sub-frames” and other downlink transmissions needs to be postponed to the next valid sub-frame. 

Proposal 1: Scheduled SI-messages shall be considered as not valid DL sub-frames from the perspective of NPDCCH and associated NPDSCH, and any NPDCCH/NPDSCH transmissions (e.g. paging, RAR, unicast…) shall be postponed to the next valid DL sub-frame.
3 Summary

RAN2 is kindly asked to discuss collision of SI-messages with NPDCCH/NPDSCH transmissions: 

Observation 1: Scheduled SI-messages only uses valid sub-frames, where valid subframes refer to those not used for MIB-NB, SIB1-NB, NPSS and NSSS or indicated in the valid DL sub-frames bit-map.

Proposal 1: Scheduled SI-messages shall be considered as not valid DL sub-frames from the perspective of NPDCCH and associated NPDSCH, and any NPDCCH/NPDSCH transmissions (e.g. paging, RAR, unicast…) shall be postponed to the next valid DL sub-frame.
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