
3GPP TSG RAN WG1 Meeting #58                                                                                                    R1-093459
Shenzhen, China,  24th – 28th, August 2009
Source:
Panasonic
Title:
CoMP Operation Image and UE Configuration
Agenda Item:
15.2 Coordinated Multipoint Transmission/Reception(CoMP)

Document for:
Discussion
1 Introduction

CoMP has been considered as an important part of LTE-advanced. In this contribution, we provide a whole image on CoMP operation, namely how to switch feedback, serving cell, and DL transmission between CoMP and non-CoMP based on the value of geometry. Some details regarding CoMP categories
 are discussed. Moreover, the needed configuration at the UE side is briefly discussed.
2 CoMP Operation and Geometry
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Figure 1  CoMP Operation Image
A brief description of CoMP operation image is provided in Figure 1. As we can see in the figure, there are at least three different aspects of CoMP operation can be impacted by the value of geometry, namely CQI report, serving cell selection, and DL transmission operation. PDCCH format may be impacted but it is not described at this phase. Please note that the value of geometry in this figure is just for the illustration of our thinking. The exact value needs further investigation but we believe the main idea can be clearly expressed using the rough numbers in figure 1.
The selected serving cell may be changed w.r.t the value of geometry. The change of serving cell selection by RRC is a bit different from the change of CQI report, namely it is changed to another cell at value e.g., -5 dB, while changed back at e.g., 5dB using hysteresis.
A more interesting part is the switch between single cell and multicell operations. First, due to the use of UE-specific RS, for demodulation purposes, coordinated beamforming, joint transmission, and dynamic cell selection can be “transparent” to the UE, although each of them may require different feedback. 

In other words, the configuration can be separated to demodulation purpose and feedback purpose. The configurations for demodulation purpose can be the same with respect to different CoMP categories, while the configurations for feedback purpose may be different with respect to different CoMP categories. In this way, it is possible to dynamically switch between different CoMP categories. 
Moreover, it would be worth to discuss the dynamic switch between single cell and multi-cell operations, namely the CoMP categories may be dynamically switched to single cell SU rank one transmission or single cell MU transmission, which may enable a better scheduling performance from a system operation perspective. 
3 UE Configuration 
CoMP involves transmission and feedback for multiple cells.  The information regarding those cells, (such as CoMP measurement set, CoMP cooperating set, transmission point, CoMP categories, timing difference) can help the UE to carry out a situational behaviour to enhance system performance (such as reducing feedback overhead). However, more information notification also brings more complexity and testing effort. This section investigates what information needs to be explicitly sent to the UE, and what information may not need to be sent to the UE.

3.1 Required Information at the UE

For demodulation purposes, it is required to inform UE of the number of transmission layers. In addition, the DMRS pattern on each transmission layer needs to be known at the UE. Currently it is unclear if the DMRS pattern in CoMP is configured static or semi-static or dynamic. For the two latter cases, DMRS pattern needs to be informed to the UE.
For CSI feedback purposes, the UE needs to know its CoMP measurement set. Correspondingly, the CSI-RS pattern(s) of the cells within the CoMP measurement set  need to be known at the UE. Right now it is unclear if data puncturing for inter-cell channel estimation is required or configurable or excluded. If it is configurable, the knowledge of whether data puncturing is used or not may help the UE to do a better channel estimation.

Overall, we propose that the following parameters are informed per UE:

1. The number of transmission layers,
1.1. Additionally, the DMRS pattern(s) if needed

2. The CoMP measurement set
2.1. Additionally, the CSI-RS pattern(s) if needed
2.2. Additionally, whether data puncturing is employed or not, if it is configurable
3.2 Not Required Information at the UE

The information mentioned in last section, i.e. the number of transmission layer, and the CoMP measurement set, are mandatory for correct operation at the UE side. In addition to that information, some other information, such as 1) CoMP categories, 2) CoMP cooperating set, and 3) CoMP transmission point, is not mandatory but may be helpful to improve the UE performance. The pros and cons of sending the not-mandatory information to the UE need careful analysis.
Not giving the above information to the UE has the following advantages:

1) Enables dynamic changing of CoMP categories, CoMP cooperating set, and transmission point.

2) Less control signalling overhead

3) Less testing effort

4) Less UE complexity
The advantage of giving them is mainly:

1) The reduction of feedback overhead.

For example, if CoMP categories are notified to the UE, the UE may be able to adapt its reporting format to the operation mode. For another instance, assuming that CoMP cooperating set is determined by CSI from CoMP measurement set, then CoMP cooperating set is a subset of CoMP measurement set. In this case, it is possible to employ a two-fold reporting strategy: do short-interval reporting for CoMP cooperating set, and long-interval reporting for CoMP measurement set. Therefore, more information at the UE may help to reduce the instantaneous or average feedback overhead [1]. Similar arguments can be applied to the knowledge of CoMP transmission point. 
A notable observation here is that: if the knowledge of CoMP cooperating set and transmission point are used by the UE for reporting purposes only (but not used for demodulation purposes), then it is possible to change the “real” (i.e. as used for transmission) CoMP cooperating set and transmission point at eNB side dynamically. For the reporting purposes, we do not strictly need to update the corresponding information at the UE side dynamically (they may be updated semi-statically), at certain price of possible loss in feedback quality. In this case, 1) dynamic change of CoMP transmission is still enabled, 2) control signaling overhead and UE demodulation complexity is reduced, 3) UE testing effort for demodulation part is reduced, and 4) feedback overhead is reduced. Therefore, the remaining problem of this method is the system level testing effort due to the flexibility in the number of reported cells.
4 Conclusions
In this contribution, we showed our image of the CoMP operation regarding the geometry. We also discussed what information is needed for CoMP, and what information can be optional. Specifically, we propose that the number of transmission layers, and the CoMP measurement set should be informed to the UE. We propose that the CoMP cooperating set, the CoMP categories and the CoMP transmission point are not informed at least for demodulation purposes. This allows 1) dynamic change of CoMP transmission, 2) control signaling overhead, 3) UE complexity reduction and 4) UE testing effort reduction.
We also discussed the operation that the CoMP categories, the CoMP cooperating set and the CoMP transmission points are informed for reporting purpose only. This would allow reducing feedback overhead, while the “real” CoMP cooperating set, CoMP categories, and CoMP transmission point are changed dynamically. 
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� The CoMP categories refer to possible “CoMP Categories” in section 8.1.1 of RAN1 TR 36.814, such as joint transmission, dynamic cell selection, or coordinated beamforming.
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We assume “JT”, “DCS”, “CS/CB” DL reception (not for UE feedback) are transparent to the UE.



