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Introduction
In RAN1#87, the following agreements on network coordination were made [1]:
	Agreements:
· 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

Agreements:
· 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




This contribution addresses Samsung’s views on the following issues related to the highlighted part:
1. CSI-related settings for NR network coordination
2. Other specification support for NR network coordination schemes
CSI-related settings for network coordination in NR
As agreed in RAN1#86bis, network coordination in NR should be designed so that a common specification framework can provide the necessary tools for various types of network coordination schemes. Although network coordination may be implemented differently according to the network capability, specification support to measure different channel or interference should designed with as much commonality as possible.
In essence, the core of any network coordination scheme is the measurement of multiple channel or interference hypotheses. In future NR deployment scenarios, however, the density of cells (or TRPs) is expected to be much higher than that of LTE. With a higher cell density, the number of interference or channel hypothesis that needs to be taken into account will increase accordingly. Given that NR will support a CSI framework, which comprises modular ‘CSI reporting’, ‘RS(+IM)’, and ‘CSI measurement’ settings as agreed in RAN1#87, how to define the relationships between these CSI-related settings could be a clue to support the increasing number of interference or channel hypothesis efficiently. For instance, a UE can be configured with reasonable numbers of ‘CSI reporting’, ‘RS’, and ‘CSI measurement’ settings (e.g. smaller than 4 or 5 for each setting). Although the number of each settings is quite limited, the gNB can cover large number of channel or interference hypothesis via multiple combinations of those component settings. As an example, linking a combination of the IM settings into a reporting setting, emulated interference assessments can be done as well as the typical actual interference measurements. Flexible mapping between ‘RS’ and ‘CSI reporting’ settings via ‘CSI measurement’ setting also make the network can deal with various types of transmission schemes with much more accurate CSI than that for LTE/LTE-A. In another example, multiple RS settings from different TPs can be related with a CSI reporting setting to generate an accurate CSI for JT. Similarly, a single RS setting can be connected to multiple CSI reporting to support different CSIs for different transmission schemes. For example, a RS setting ‘A’ can be used for a CSI reporting setting ‘C’. At the same time, two RS settings ‘A’ and ‘B’ can be plugged into a CSI reporting setting ‘D’. Considering that IM setting can be incorporated into RS setting as discussed in our companion contribution [2], following proposal is made:
Proposal 1: A CSI measurement setting should support followings for network coordination:
· A single RS setting can be used to derive CSIs for two or more CSI reporting settings.
· Multiple RS settings can be used to derive a CSI for a single CSI reporting setting.

As agreed in RAN1#87, semi-static and dynamic network coordination schemes will be supported in the perspective of configuration flexibility on time domain. In general, both types of network coordination have their own pros and cons. One of the key benefits from semi-static network coordination is that the requirement on the network side is not a stringent as those of dynamic coordination schemes that rely on TTI level decision making and low latency exchange of control and data information. On the other hands, dynamic network coordination tends to provide better performance since it can better adapt to the dynamic changes in channel, interference, and traffic loading across multiple cells at the cost of UE/network complexity. Therefore, support of both semi-static and dynamic network coordination is preferred.
When the CSI-related settings are configured by higher layer signalling only, semi-static network coordination can be easily supported. Dynamic selection (or configuration) of ‘CSI measurement’ setting is one of the simplest ways to support dynamic network coordination. Since the dynamic ‘CSI measurement’ setting provide variable linkages between multiple ‘RS’ settings and ‘CSI reporting’ settings, it makes the network measure CSI according to various channel and interference hypotheses.
Dynamic configuration of some parameters in each CSI-related settings is another way to implement dynamic network coordination. Figure 1 depicts an example of configuration of CSI-related settings for network coordination. In Figure 1, it is assumed that the gNB has two different TRPs, which transmit two CSI-RSs marked as A and B. CSI-RS resources for A and B can be configured by two different ‘RS’ settings; alternatively, CSI-RS resources for A and B can be configured by one ‘RS’ setting. CSI-IM (or a CSI-RS resource with zero power) can be configured as a separate CSI-RS setting, or included as a resource in a CSI-RS setting. In one case, a ‘CSI measurement’ setting may provide a linkage between the ‘RS’ settings and a ‘CSI reporting’ settings to support, for example, dynamic point selection. In this case, the ‘CSI reporting’ setting may include information that represents the preferred CSI-RS resource and the corresponding CSI component(s), which should be calculated based on the number of CSI-RS ports in the preferred CSI-RS resource. In another case, a ‘CSI measurement’ setting may provide a linkage between the ‘RS’ settings and a ‘CSI reporting’ settings to support, for example, coherent joint transmission. In this case, the ‘CSI reporting’ setting may include the CSI component(s), which should be calculated based on the total number of CSI-RS ports in the two CSI-RS resources, analogous to the CSI-RS aggregation in LTE-A. The example above implies that network coordination scheme can be dynamically changed if some parameters, such as assumption on the number of port for CSI calculation, are dynamically signalled. In another case, a ‘CSI measurement’ setting may provide a linkage between the ‘RS’ settings and a ‘CSI reporting’ settings to support, for example, non-coherent joint transmission. In this case, the ‘CSI reporting’ setting may include the CSI component(s), which should be calculated considering the non-coherent joint transmission specific CSI measured on both CSI-RS resources.
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According to the discussion above, following proposal can be drawn:
Proposal 2: Specification should allow following modes for both semi-static and dynamic network coordination
· CSI-related setting configuration based on higher layer signaling only
· Dynamic selection (or configuration) of ‘CSI measurement’ setting
· Dynamic configuration(s) of some parameters, such as assumption on the number of port for CSI calculation
Other specification supports for NR network coordination
In this section, remaining issues other than CSI-related settings such as DMRS handling and QCL are discussed. From LTE-A, dynamic indication of DMRS parameters (e.g., port(s) and a scrambling ID) have been doing a couple of critical roles like MU layer mapping, DPS, etc. Dynamic indication of DMRS parameters(s) is a key feature of DPS in LTE-A, since DMRSs from different cells are scrambled by different cell IDs. Given that it is highly preferred to have cell- or TRP-specific for interference randomization in NR, we propose to support dynamic indication of DMRS parameters in NR at least for supporting DPS. 
For supporting non-coherent JT, gNB can semi-statically configure DMRS port partition; the DMRS ports are orthogonally partitioned into multiple (N) groups for N TRPs involving in the JT transmissions. gNB transmits N DCIs to a UE so that the UE can receive N PDSCHs from the N TRPs according to non-coherent JT, where the N DCIs allocate DMRS ports respectively from the N DMRS groups. For DMRS channel estimation from different TRPs, QCL association can be made between each DMRS group and correspondingly configured NZP CSI-RS in a CSI-RS setting.
Proposal 3: Support dynamic indication of DMRS parameters (e.g., port(s) and a scrambling ID) at least for supporting DPS
Proposal 4: Support multiple DCI reception, DMRS port grouping, and QCL association between a DMRS port group and a NZP CSI-RS resource, at least for supporting non-coherent JT. 
Conclusions
1 
This contribution presents Samsung’s view on the support of NR network coordination. The following proposals are made:
Proposal 1: A CSI measurement setting should support followings for network coordination:
· A single RS setting can be used to derive CSIs for two or more CSI reporting settings.
· Multiple RS settings can be used to derive a CSI for a single CSI reporting setting.
Proposal 2: Specification should allow following modes for both semi-static and dynamic network coordination
· CSI-related setting configuration based on higher layer signaling only
· Dynamic selection (or configuration) of ‘CSI measurement’ setting
· Dynamic configuration(s) of some parameters, such as assumption on the number of port for CSI calculation
Proposal 3: Support dynamic indication of DMRS parameters (e.g., port(s) and a scrambling ID) at least for supporting DPS
Proposal 4: Support multiple DCI reception, DMRS port grouping, and QCL association between a DMRS port group and a NZP CSI-RS resource, at least for supporting non-coherent JT. 
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