[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #90                                            	R1-1713490
Prague, Czechia 21th – 25th August 2017
Agenda Item:		5.1.1
Source:	 Samsung
Title:	 Clarification on MPDCCH search space
Document for:	Discussion/Decision
[bookmark: _Ref421460494]Background
RAN1#84, it was agreed on MPDCCH monitoring crosses over SFN =0:
Agreement
•       A MPDCCH SS with repetitions that crosses over (SFN=0),  is not monitored by the UE. 
•       At each (SFN=0), the UE shall reset the starting SF used for the SS.
In RAN 1 #84bis, CR0633 (R1-163677) [1] was agreed for TS36.213 to Implement the above agreement.  
Discussion
In TS36.213, section 9.1.5 an MPDCCH search space is defined as: 





An MPDCCH search space at aggregation level  and repetition level is defined by a set of MPDCCH candidates where each candidate is repeated in a set of  consecutive BL/CE downlink subframes starting with subframe .

The CR [1] was agreed to clarify the agreement “A MPDCCH SS with repetitions that crosses over (SFN=0),  is not monitored by the UE” as:


The BL/CE UE is not required to monitor an MPDCCH search space if any ECCEs corresponding to any of its MPDCCH candidates occur within a frame before and also occur within frame.
However, it is still not very clear about how to define a “whole MPDCCH search space” so that how to drop the search space cross overh SFN =0 is still now very clear. By reading of existing specification is that, an MPDCCH search space is defined per aggregation level and repetition level, and UE is not required to monitor an MPDCCH search space cross over SFN =0. Shown as figure 1, For case A(USS and RAR/Msg3Rx/Msg4), all the search spaces before SFN =0 will be dropped because some candidates cross SFN =0. However, for case B (Paging), only the search space with aggregation level 8 cross the SFN =0 but for search spaces with AL = 1, 2, 4, all the MPDCCH candidates locate before SFN =0. It is unclear about if UE shall monitor for AL= 1, 2, 4 or not. 
Similar 
Similar issues were proposed for NB-IoT, and in email discussion [88b-07] understanding of NPDCCH monitoring, it was concluded that:
It is RAN1 understanding that for Rel-13 NB-IoT: 
•       1) A UE is not required to monitor any candidates of a (first) NPDCCH search space if an NPDCCH candidate of the (first) NPDCCH search space ends in subframe n, and if the UE is configured to monitor NPDCCH candidates of another (second) NPDCCH search space having starting subframe k0 before subframe n+5. 
•       2) The first and second search spaces can be of the same type or different types. 
•       3) This implies that configurations with T=4 would lead to the UE dropping all search spaces. 
FFS if specification change is needed to clarify that a “search space” is the set of candidates with ki derived from the same k0. 
Our understanding on the intention of the agreement is that, UE is not required to monitor all search spaces with the same starting subframe k0 if any of the candidates cross SFN =0. In order to clarify UE behavior, we propose RAN 1 to agree on the following conclusion as for NB-IoT:
Proposal:
· A UE is not required to monitor any candidates of a MPDCCH search space with repetitions that crosses over (SFN=0),where a search space is the set of candidates with ki derived from the same k0.
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Figure 1
Conclusion
In this paper, clarification on MPDCCH search space was discussed. Based on the agreement and conclusion on a similar discussion for definition of NPDCCH search space, the following conclusion is proposed:
Proposal:
· A UE is not required to monitor any candidates of a MPDCCH search space with repetitions that crosses over (SFN=0), where a search space is the set of candidates with ki derived from the same k0.
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