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Introduction
In 3GPP RAN1 #87, the following agreements on network coordination have been reached [1]:
 (
NR should consider advanced receiver at the UE, by studying:
Joint reception of multiple data streams from one or more TRPs/panels
Interference cancellation/suppression
One or more data stream(s)
Reference signal(s)
Potential notification the UE of the information related to interfering signals, e.g., MCS, CSI-RS ports, DM-RS pattern and transport block size, # of layers, MIMO mode, etc.
Potential blind detection of information regarding interference
Potential joint channel estimation and reception of data
Potentially different numerologies (e.g., tone spacing, etc.)
NZP CSI-RS resource is defined in NR, as a set of NZP CSI-RS port(s) mapped to a set of REs within a frequency span/a time duration (details FFS) which can be measured at least to derive a CSI 
Multiple NZP CSI-RS resources can be configured to UE at least for supporting 
CoMP
 and multiple 
beamformed
 CSI-RS based operations, where
Each NZP CSI-
RS resource at least for 
CoMP
 can have different number of CSI-RS ports.
Further study at least the following aspects:
FFS QCL aspects
E.g., set of QCL parameters
E.g., QCL assumptions within a NZP CSI-RS resource, among two or more resources, etc.
FFS whether or not a single NZP CSI-RS resource can be used to derive two or more CSIs
FFS whether or not many NZP CSI-RS resources can be used to derive a single CSI
NR supports both semi-static and dynamic network coordination schemes
Study interference measurement details
Including aspects related to measurement sets 
The network coordination schemes should consider at least the following schemes:
DPS/DPB
CS/CB 
Non-coherent JT
Coherent JT
eICIC
Whether each scheme requires specification support or not is FFS
In supporting semi-static and dynamic network coordination schemes in NR, different coordination levels should be considered. 
E.g., centralized and distributed scheduling, 
the delay assumption used for coordination schemes
, etc.
Aim for a common framework for CSI measurement and reporting for different types of coordinated transmission schemes
Study whether or not to have the assumption/indication of interference hypothesis
)
In this contribution, we provide our consideration on coordinated transmission in DL of NR.
Background
As carrier frequencies up to 100GHz are to be supported in NR, propagation conditions are quite different for distinct frequency bands. With the increase of carrier frequency, the radius of Fresnel zone decreases accordingly. In most of scenarios, diffraction-dominant propagation doesn’t exist for carrier frequencies above 10GHz. Unlike radio link below 6GHz, the transmission and reception are much easier to be blocked by barriers like cars or human bodies in higher frequency ranges. The use of highly directive large antenna array would even worsen the blockage effect, when only a single thin beam is used to match the most significant cluster of rays. 
Coordinated multiple points (CoMP) was introduced since Rel-11 to enhance cell edge user’s experience via the coordination of more than one transmission points. Similar mechanism can also be used to overcome disadvantageous propagation conditions in high frequency communication. For instance, dynamic TRP selection/switch would be helpful to maintain robust connection in presence of occasional occurred blockages caused by moving cars or human bodies. More advanced coordination schemes like JT and CS/CB can also be considered if applicable.
Discussion on network coordination
As described above, coordination between transmission points will be even more important for the system deployed in higher frequency band. However, just like any other multi-antenna transmission scheme, the performance in practice is readily to be affected by practical factors including CSI accuracy and delay, channel and interference estimation error, as well as the spatial properties of propagation environment. For transmissions based on coordinated multi-point, the situation is even more complicated. Depending on detailed transmission scheme, the system performance would be rather sensitive to latency with non-ideal backhaul and mismatch with synchronization and calibration errors.  
For frequency band above 6GHz, based on more compact integrated antenna array and RF design with much smaller size, vendors would tend to adopt modularized structures, in which the antenna array of a TRP or UE could be constructed with multiple independent panels. Each panel might be driven by its own clock, which makes it more challenging to synchronize and calibrate the panels even within the same TRP. In such cases, the transmission schemes relying less on inter-site calibration are preferred.
Proposal 1: Prioritize the transmission schemes relying less on inter-panel/TRP synchronization/calibration. 
Besides  traditional close-loop transmission based coordination, open-loop or semi-open-loop transmission schemes can also be used with multiple transmission point. Examples of such transmission schemes include:
· single-layer transmission, such as single-stream beamforming, CDD, co-phasing cycling, etc.
· transmit diversity schemes like SFBC or SFBC+FSTD
· open-loop or semi-open-loop spatial multiplexing
Proposal 2: Consider open-loop or semi-open-loop transmission schemes based on multiple transmission point. 
Similar to the discussion in [2] for multi-panel based transmission, all the antenna ports involved in coordination measurement and transmission can be grouped according to their QCL relationship between each other. Antenna ports within a QCL group can be assumed to be QCL-ed, while one cannot make such assumption on the QCL relationships between the antenna ports with different QCL groups. 
Consequently, a unified framework for both multi-panel and multi-TRP based transmission is possible. As described in [2], CSI feedback framework can be built up based on grouping of antenna ports, e.g.,
· Alt-1: UE measures and feeds back CSI for one or more QCL group(s) independently
· With CSI of multiple QCL groups, blockage recovery and dynamic panel selection can be supported, as CSI of backup antenna port group(s) are readily available to the network.
· Alt-2: UE measures and feeds back CSI for more than one QCL groups jointly
· UE could be configured to measure CSI from more than one QCL groups jointly
· Different hypotheses on transmission schemes, such as non-coherent TxD, SDM, etc., can be made by UE
· Alt-3: combination of independent and joint measurement/feedback 
Proposal 3: A unified CSI measurement and feedback framework for both multi-panel and multi-TRP based transmissions are supported. 
For coordination transmission with densely distributed TPRs, UE is facing more severe interference in the network. To cope with this, advanced receiver can be used. Thereby, it’s desirable for UE to acquire more precise information regarding the spatial characteristic of interference. One potential approach to address this issue is to allow the UE to estimate the DMRS ports from other  scheduled UEs. This could be done by broadcasting the configurations for all the DMRS ports being used and resource allocation for all the UEs over the system band. It’s also useful for UE to get more chances of measuring beam qualities for beam management purpose. 
Conclusions
In this contribution, we discussed the transmission scheme, feedback framework and DMRS design for network coordination in NR. Based on the discussion above, we have the following proposals:
Proposal 1: Prioritize the transmission schemes relying less on inter-panel/TRP synchronization/calibration. 
[bookmark: _GoBack]Proposal 2: Consider open-loop or semi-open-loop transmission schemes based on multiple transmission point. 
Proposal 3: A unified CSI measurement and feedback framework for both multi-panel and multi-TRP based transmissions are supported. 
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