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1. Introduction
In RAN1 #73 meeting the following working assumptions have been aggreed for reconfiguration signalling:

· Alt2:     Explicit L1 signalling of reconfiguration by UE-group-common (e)PDCCH

· FFS which search space is used for this signalling 

· FFS the fallback solution to improve reliability and robustness of the explicit solution

· FFS the necessary UL scheduling timing and HARQ timing signalling 

· Strive to avoid additional blind decodes 

In this paper the issues on search space are reviewed and some design principles are proposed.
2. Discussion
For both PDCCH and EPDCCH there are common search space (CSS) and UE specified search space (USS). In PDCCH the CSS is for common control information such as paging, RACH response, UE UL power control information, and etc. To make sure all the UE could successfully received the control information only aggregation level 4 and 8 (which is more reliable) are used. The USS is generally for UE specific control information and different aggregation level could be used as the transmission link (between BS and UE) varies. Both search spaces are blind detection and some constraints are designed to reduce the detection possibility. 
In last RAN1 meeting both search spaces are proposed along with the common and dedicated (re)configuration signalling. Though the working assumption is on L1 explicit signalling but it suggests UE-group-common (e)PDCCH which is a new concept and the corresponding search space should be further clarified. In this contribution we compare the pros and cons for the two search spaces and propose our considerations on search space design.
2.1 Common Search Space
All the served UEs (including the DRX UE) in the cell need to be configured with the same DL-UL pattern and the common search space seems more reasonable. A new DCI format could be defined with DCI format 1C as the reference. 
The CSS has the following advantages: 
1. CSS is designed for common control signalling and the payload size of existing DCI format is smaller (compared with dedicated signalling) especially when the UE number is large. 
2. As the CSS use large aggregation level, DCI information in CSS seems more reliable and has lower PDCCH false alarm probability.
The disadvantage for CSS is all the UEs need to monitor and decode the signalling every radio frame to get the latest DL-UL configuration, which is not possible for UE in DRX mode. For example, when UE wakes up in DRX ON duration it may not be able to decode the reconfiguration signalling if the on-duration period of the DRX cycle does not include the subframe of common L1 signaling.
2.2 UE Specific Search Space

When the UE number is small, the USS is also a good option. It could easily solve the DRX problem since it is dedicated signaling and eNB can determine when to send the updated DL-UL configuration message to UE during the on-duration period.
The potential drawback of USS is that the overhead may be higher than CSS when UE number is large.

2.3 Design Principle
From the above discussion the main points to design the search space for UE-group-common (e)PDCCH are:
1. Payload size which depends on the UE number
Take PDCCH as an example. The CSS is at the starting point of the whole search space and consists of 16 CCEs. As only level 4 and 8 aggregation are supported, it could support 4-CCE PDCCH at most. The USS supports four different aggregation levels and the number of UE search space could be 2 - 6. If the UE number is large it will be difficult to notice all the UE about the DL-UL pattern at the same time.
2. DRX problem
For CSS the problem could be solved by set the DRX UE use special pattern to ensure the UE on-durtion is the same as BS sending the configuration information. 
Hereby, we propose to consider the above two issues to be considered and use the CSS as the starting point.
3. Conclusion

Based on the working assumptions approved in last RAN1 meeting CSS and USS have been reviewed and we propose:
1. Take the payload size and DRX problem into consideration when design the new search space

2. Use the CSS as the starting point
