
3GPP TSG-RAN WG1 Meeting #61bis
R1-103746
Dresden, Germany, 28 June – 2 July, 2010

Source:
Panasonic
Title:
Search space for cross carrier scheduling
Agenda Item:
6.2.3.1 
Document for:
Discussion and decision
1 Introduction
In RAN1#61, following search space design principle for cross carrier scheduling was agreed.
· For a given UE, search spaces located on a PDCCH CC are individually defined per aggregation level for each PDSCH/PUSCH CC linked to the PDCCH CC

· A UE’s search spaces on a PDCCH CC are shared in case of same DCI size
Discuss further the details of search space design including the placement of CC-specific search spaces in a CC on which the UE monitors the PDCCH.
This document discusses the placement of UE-specific search space on a CC for cross carrier scheduling. 
2 Search space for multiple PDSCH/PUSCH CCs

This section discusses the placement of UE-specific search space (UE-SS) on a CC for multiple PDSCH/PUSCH CCs in an operation with cross carrier scheduling. 

In Rel.8, UE-specific search space is defined as follows in TS36.213. The CCEs corresponding to PDCCH candidate m of the search space 
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 is the number of PDCCH candidates to monitor in the given search space. The variable 
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 is the slot number within a radio frame.
For cross carrier scheduling we identify the following approaches to define separate search spaces for different PDSCH/PUSCH CCs. 
Approach 1: Consecutive search space locations 
UE-SSs for the different CCs are defined as continuous CCEs starting from the Rel.8 UE-SS. An example of the equation to define the UE-specific search space for CC index 
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Approach 2: Independent search spaces for different CCs
The starting CCE indices for each UE-SS are independently derived using different hashing function [1]. Another approach would be to use single hashing function using subframe shift [3]. The latter one would be simpler. An example of the equation to define the search space for CC index 
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Approach 3: Use one hashing function and UE-specific offset [2]
An example of the equation to define the search space for CC index 
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 denotes UE-specific offset which is configured by RRC. 

Approach 1 can avoid overlap of UE-SSs for different CCs for the same UE as much as possible. I.e. the UE-SSs for a given UE are not overlapped if there is a sufficient number of CCEs. However, when the UE-SS for UE A for CC1 and UE-SS for UE B for CC1 overlap, the UE-SSs for the remaining CCs also overlap. Especially in case of CCE aggregation level of 4 and 8 for which there are only 2 candidates for each, this may cause a severe PDCCH blocking. This approach may be beneficial in case there is a small number of UEs with a large number of aggregated CCs 
On the other hand, approach 2 randomizes the UE-SS overlap between UEs for all CCs. I.e, an overlap of the UE-SSs for CC1 between UE A and UE B does not necessarily cause an overlap for the remaining CCs. However, UE-SS for the same UEs may overlap REF _Ref257811457 \h 
. This approach may be beneficial e.g. in case large number of CCEs is available or in case there is a large number of UEs with a small number of CCs.
Approach 3 can cover above two approaches depending on the configuration of UE-specific offset (RRC configured). Operation with approach 1, i.e. avoidance of UE-SS overlap within UE, is possible by configuring the UE specific offset for each UE such that the search spaces are consecutive. Operation with approach 2, i.e. randomization of UE-SS overlap between UEs, is possible by configuring different UE specific offsets for different UEs. eNB may choose the configuration depending on an operation scenario. Approach 3 seems attractive solution. 
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Figure 1: search space design for cross carrier scheduling 
3 Conclusion

In this contribution, we discussed how to define the multiple search spaces on a CC. To support both avoidance of UE-SS overlap within a UE and randomization of UE-SS overlap between UEs depending on an operation scenario, we propose to use one hashing function and UE-specific offset for multiple PDSCH/PUSCH CCs. 
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