TSG-RAN WG1 Meeting #62bis
R1-105349
Xian, China, 11th - 15th October, 2010
Source: 
LG Electronics Inc.
Title:
R-PDCCH RE mapping
Agenda Item:
6.6.5
Document for:
Discussion/Decision
1. Introduction

In the last meeting, there’s an agreement on some design details for CRS based R-PDCCH as shown below [1];
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Based on the agreement, further details on R-PDCCH CCE and REG are discussed based on Rel-8 CCE and REG concept.
2. Non-interleaving R-PDCCH
In Rel-8, one CCE (control channel element) consists of 36 REs which are not including RS RE(s) in between them in PDCCH region. The CCE is distributed over entire PDCCH region (time-frequency) in REG basis (i.e. REG unit interleaving) and one size of CCE is finally adopted. On the other hand, for non-interleaving R-PDCCH case, the aggregation level of R-PDCCH in number of PRBs can be used to decide the number of REs for R-PDCCH without the need to define the size of CCE. In this case, the PRB size (counted in number of REs) depends on the number of available OFDM symbols and the RS overhead assumption at RN.
For the RS overhead assumption, it is agreed that the REs in a PRB for R-PDCCH should discount at least those used for CRS and/or CSI-RS. One remaining issue is regarding the RS overhead with RN-specific DM-RS. Since RN does not know the exact transmission rank before it decodes DL grant transmitted in the 1st slot, the RN may have to blindly decode R-PDCCH for all possible DM-RS overheads. By fixing the overhead due to DM-RS REs, it leads to a reduced set of R-PDCCH size and decreased R-PDCCH decoding error probability. Therefore, we propose:
Proposal#1:
For non-interleaving R-PDCCH case, DM-RS of the maximum number of ports (i.e. 4 ports in normal CP case) is always assumed when discounting DM-RS REs for R-PDCCH in the 1st slot.
3. Interleaving R-PDCCH
For interleaving R-PDCCH mode, we propose that CSI-RS transmission in Un link is restricted to only in the 2nd slot. The same Rel-8 REG design is agreed for interleaving R-PDCCH case [1] and an example of REG configuration in CRS based R-PDCCH is depicted in Figure 1. As shown in Figure 1, the position of CSI-RS REs can be restricted to the 9th and 10th symbol. Accordingly, the REs in those symbols containing CSI-RS are not used for R-PDCCH.
Such restriction can keep the number of available REs for R-PDCCH in the 2nd slot constant regardless of the CSI-RS port configuration, and also balance the number of available REs for R-PDCCH in each slot as much as possible. Otherwise the available resource for R-PDCCH in the 1st slot will be further decreased compared to that in the 2nd slot.
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Figure 1: R-PDCCH REG placement
Proposal#2: 

· For interleaving R-PDCCH case, CSI-RS transmission in Un link is restricted to only in the 2nd slot, i.e., OFDM symbol #9 and #10. OFDM symbol #9 and #10 are skipped in mapping R-PDCCH REG.
There can be a case that both CRS and DM-RS are placed in a subframe even though R-PDCCH is demodulated only by one of them. Since it is possible to have the same or different RS types for R-PDCCH and R-PDSCH for a RN, the combination of CRS based R-PDCCH and DM-RS based (R)-PDSCH should not be restricted. In this case, the REs available for R-PDCCH have to discount those not only for CRS but also for DM-RS. Consequently, the REs for DM-RS should be taken into account in design of R-PDCCH REG and REG should be well-grouped to support diversity scheme for R-PDCCH transmission, i.e. precoded symbol should be well-mapped to physical REs over time-frequency domain.
Proposal#3: 

· For interleaving R-PDCCH case, the issues on designing REG and CCE when both CRS and DM-RS are placed in a subframe can be studied further.
4. Conclusion
We discussed the R-PDCCH design considering RS overheads for both non-interleaving case and interleaving case. Finally, the following points are proposed;
Proposal:

· For non-interleaving R-PDCCH case, DM-RS of the maximum number of ports (i.e. 4 ports in normal CP case) is always assumed when discounting DM-RS REs for R-PDCCH in the 1st slot.
· For interleaving R-PDCCH case, CSI-RS transmission in Un link is restricted to only in the 2nd slot, i.e., OFDM symbol #9 and #10. OFDM symbol #9 and #10 are skipped in mapping R-PDCCH REG.

· For interleaving R-PDCCH case, the issues on designing REG and CCE when both CRS and DM-RS are placed in a subframe can be studied further.
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Agreement:


For Mode 2 and Mode 1-1*:


For R-PDCCH, the REs in a PRB for R-PDCCH should discount at least those used for CRS and/or CSI-RS.


Baseline is that R-PDCCH uses QPSK with the same Rel-8 convolutional coding.


For Mode 1-1*:


The same Rel-8 CCE is used, i.e. 9 REGs


The same Rel-8 REG design should be used, i.e. in frequency domain in one OFDM symbol


* As defined in RAN1#61bis minutes








