Page 1

3GPP TSG RAN WG1 #63
R1-106377
November 15-19, 2010

Jacksonville, USA
Agenda item:
6.6.1
Source: 
Qualcomm Incorporated
Title: 
Remaining details of R-PDCCH search space
Document for:
Discussion and Decision
1
Introduction
Significant progress was made in the past several RAN1 meetings regarding R-PDCCH design. In this contribution, we focus on some remaining details of R-PDCCH search space design for both the REG-level interleaving and the non-interleaving R-PDCCH modes.
2
Discussion

In RAN1#62bis,  for mode 1-1 (REG-based R-PDCCH interleaving), it was agreed that DL and UL grants have separate search spaces. In addition, Rel-8 search space design is reused. Only RN specific search space is supported  in Rel-10. It is FFS the number of R-PDCCH decoding candidates M(L) for each aggregation level L ( {1, 2, 4, 8}.

For mode 2 (no interleaving),  one set of R-PDCCH VRBs for DL grants and UL grants is semi-statically configured by higher layers on a RN specific basis. In each slot within the configured VRB set, M(L) R-PDCCH candidates are defined for each aggregation level L, with the detailed numbers FFS. In addition, while Rel-8 resource allocation type 0 is supported for the VRB configuration, it is FFS that in the case of RBG having 3 RBs (e.g., 10MHz), whether the number of used PRBs per RBG is 2 or 3.
In the sequel, we focus on the two open issues, namely:

· M(L) for mode 1-1 and mode 2

· Whether the number of used PRBs per RBG is 2 or 3 when Rel-8 RA type 0 is used with RBG size of 3 RBs

Generally, the number of R-PDCCH decoding candidates M(L) has the following impacts:

· A larger value of M(L) increases scheduling flexiblity. 
Often, multiple RNs have overlapped R-PDCCH decoding candidates. Scheduling of one RN may imply that another RN can not be scheduled using a certain R-PDCCH decoding candidate(s). In some cases, a RN may not be scheduled if all its R-PDCCH decoding candidates are occupied by R-PDCCHs of other RNs, although there is still some R-PDCCH resource left in the given subframe. Such a scenario should be avoided as much as possible. As a result, the total number of R-PDCCH decoding candidates for a RN should be reasonably large.
· A smaller value of M(L) is desirable in terms of both blind detection and false alarm probability. 

A Rel-10 UE may perform up to 60 PDCCH blind decodes, 12 of which come from the common search space and 48 of which come from the UE-specific search space. From the decoding complexity perspective, a RN may afford more blind decodes than a Rel-10 UE. However, in order to maintain comparable false alarm probability,  due to the fact that the same 16-bit CRC is used for R-PDCCH and PDCCH, it is still desirable to keep the number of blind decodes for a RN similar to that of a Rel-10 UE. It is worth noting that a false alarm at the RN may be more detrimental than a Rel-10 UE. This is because a RN may serve multiple UEs simultaneously in one backhaul transmission. A false alarm may thus impact multiple UEs at the same time.   
Therefore, we propose:

· For both mode 1-1 and mode 2, the total number of blind decodes for a RN should be similar to that of a Rel-10 UE. For instance, M(L)=6/6/2/2 for aggregation levels L=1/2/4/8, respectively, resulting up to 32 blind decodes for both the first slot (DCI format 1A + DL mode dependent DCI format) and the second slot (DCI format 0 + UL mode dependent DCI format).

For the second issue, the number of used PRBs per RBG should be 3 when Rel-8 RA type 0 is used with RBG size of 3 RBs. It is up to eNB implementation on how to utilize the RBs not part of R-PDCCH decoding candidates.
3
Conclusions
In this contribution, we discussed some remaining details of R-PDCCH search space design. In particular, the following are proposed:
· For both mode 1-1 and mode 2, the total number of blind decodes for a RN should be similar to that of a Rel-10 UE. For instance, M(L)=6/6/2/2 for aggregation levels L=1/2/4/8, respectively, resulting up to 32 blind decodes for both the first slot (DCI format 1A + DL mode dependent DCI format) and the second slot (DCI format 0 + UL mode dependent DCI format).
· The number of used PRBs per RBG should be 3 when Rel-8 RA type 0 is used with RBG size of 3 RBs. It is up to eNB implementation on how to utilize the RBs not part of R-PDCCH decoding candidates.
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