3GPP TSG RAN WG1 Meeting #66bis




   R1-113555
Zhuhai, China, 10th – 14th October 2011
Source: 
ETRI

Title: 
Downlink control signaling for downlink CoMP
Agenda Item:
7.5.3.2
Document for:
Discussion and Decision
1 Introduction

In last RAN plenary meeting, the study item on CoMP was completed and a new work item on CoMP was approved [1]. This work item has two core parts: one is for downlink and the other is for uplink. 
In this contribution, we focus on the Joint Processing (JP for short hereafter) in CoMP scenarios 1, 2 and 3 that are described in TR 36.819 [2]. We first investigate the transparent JP and its limit on application scenarios. Then we propose several downlink signalings in order to extend the application scenarios of JP.
2 Discussion
2.1 Transparent JP
In the CoMP scenarios 1, 2 and 3, each transmission point corresponds to a cell. Each cell may have different PDCCH region sizes and CRS configurations. PDCCH region size here means the number of OFDM symbols of the PDCCH. CRS configurations mean the number of CRS antenna ports and CRS frequency shift.
For the JP, the PDSCH may be transmitted from one or multiple cell(s) and the cell that transmits the DL assignment may or may not transmit the PDSCH. Rate matching of PDSCH is dependent on the PDCCH region sizes and CRS configurations of the cell(s) that transmits (transmit) the PDSCH. The cell(s) that transmits (transmit) the PDSCH is (are) referred to as Cell_PDSCH and the cell transmits the DL assignment is referred to as Cell_DLassignment for short hereafter.
The transparent JP here means a JP that the UE does not require additional signaling to receive the PDSCH compared to conventional single cell transmission. The UE doesn’t know which cell(s) is (are) involved for the PDSCH transmission. 
PDCCH region size
For the transparent JP, the UE receives the PDSCH right after the PDCCH region of Cell_DLassignment. The UE would include one or two PDCCH symbol(s) for the rate matching of PDSCH when the PDCCH region size of Cell_DLassignment is less than the maximum of PDCCH region size(s) of Cell_PDSCH.
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Figure 1: An example of DCS
The problem above can be explained with Dynamic Cell Selection (DCS for short hereafter). An example of DCS is illustrated in Figure 1 where a cell transmitting the PDCCH is different from a cell transmitting the PDSCH.
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Figure 2: PDCCH regions and CRS placements of Cell A and Cell B
Figure 2 shows an example of the PDCCH regions of Cell A and Cell B. The Cell B transmits the PDSCH from the fourth OFDM symbol, but the UE assumes that the PDSCH is transmitted from the second OFDM symbol. Decoding performance of PDSCH will be degraded severely because the part of PDCCH of Cell B is regarded as the PDSCH. Note that it is impossible for UE to cancel or suppress the part of PDCCH.

This problem can be avoided if the transparent JP is applied only when the PDCCH region size of Cell_DLassignment is greater than or equal to the maximum of PDCCH region size(s) of Cell_PDSCH. This solution, however, may restrict application scenarios of JP.
CRS placement

CRS placement is dependent on CRS configurations. For the transparent JP, the UE processes the rate matching of PDSCH according to Cell_DLassignment. It could happen that the UE would include CRS for the rate matching when the CRS placement of Cell_DLassignment is different from that of Cell_PDSCH under the assumption that both PDCCH and PDSCH are transmitted in normal subframe.
This issue above can also be described with DCS. Figure 1 shows an example of DCS. Figure 2 illustrates an example of the rate matching of the UE and Cell B. The Cell B transmits the PDSCH except CRS REs of Cell B, but the UE assumes the PDSCH is transmitted except CRS REs of Cell A.
Decoding performance of PDSCH will be degraded because CRS REs are regarded as the PDSCH RE. This issue may happen frequently as CRS frequency shifts would be different between neighbor cells. Different CRS frequency shifts would be useful in order to mitigate CRS-to-CRS interference given that CRS cancellation is not a mandatory requirement for the legacy UE.
This issue can be avoided when a CRS placement of Cell_PDSCH is the same as that of Cell_DLassignment or is the subset of CRS placement of Cell_DLassignment under the assumption that both PDCCH and PDSCH are transmitted in normal subframe. If the PDSCH is transmitted in MBSFN subframe, this issue can also be resolved. Those solutions, however, may also restrict application scenarios of JP.
2.2 Additional signaling support for JP
Transparent JP would reduce standardization efforts of CoMP WI, but it has a limit on application scenarios above. Several downlink signalings can be considered in order to extend the application scenarios without PDSCH decoding problem.
PDSCH starting position
The problem of PDCCH region size can be handled by signaling the starting OFDM symbol for the PDSCH. There are several ways to signal the PDSCH starting position as follows:

· Option A: Semi-static signaling using RRC
· Option B: Dynamic signaling using DL assignment
Depending on the signaling methods above, there is a tradeoff between signaling overhead and resource utilization. At this stage we don’t have a strong preference, so we propose the following:
Proposal 1: Consider the both semi-static and dynamic signalings to indicate PDSCH starting position.
CRS placement
The issue of CRS placement can be handled by signaling CRS configurations in order to cancel CRS. CRS cancellation is an UE implementation issue. CRS configurations would be static so that it is enough to use RRC signaling. CoMP measurement set may be enough for the area of CRS configuration. 

It could be beneficial to signal CoMP transmission set using DL assignment depending on a rate matching scheme and a JP scheme. For example, more REs can be transmitted for PDSCH in DCS when CoMP transmission set is signaled at the expense of signaling overhead. It is FFS whether to support the dynamic signaling.

Based on the discussion above, we propose the following:

Proposal 2: Support RRC signaling for CRS configurations of CoMP measurement set.
3 Conclusion
We have discussed the transparent JP in terms of PDCCH region size and CRS placement. Though it would reduce standardization work of CoMP WI, it would be utilized in the limited application scenarios. Downlink signalings on PDSCH starting position and CRS placement can be considered in order to extend the application scenarios of JP without PDSCH decoding problem.
To conclude this we have the following proposals:
· Consider the both semi-static and dynamic signalings to indicate PDSCH starting position.
· Support RRC signaling for CRS configurations of CoMP measurement set.
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