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1. Introduction
It is expected that new radio (NR) will be deployed in dense deployment scenarios. Network coordination is essential to guarantee high throughput and link reliabilities. Currently, network coordination in NR is being discussed in 3GPP RAN1. Potential network coordination schemes were agreed in [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

It can be seen that both coherent joint transmission (CJT) and non-coherent joint transmission (NCJT) will be essential components in the NR network coordination framework. In this contribution, aspects related to transitions between NR network coordination schemes and CSI measurement will be discussed.
2. Discussions
CJT proposals can be dated back to Release 10. Maximum throughput gain can be achieved by CJT when TRPs exchange data, scheduling information, interference information, and CSI via ideal backhaul. On the contrary, NCJT allows TRPs to transmit without exchanging data, which minimizes the overhead and load in backhaul links. The two JT schemes are illustrated in Figure 1. 
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Figure 1 Diagrams of NCJT and CJT
In NR network coordination, transition between different NR network coordination schemes may be considered to provide additional flexibilities to the network. During the transition phase, different TRPs operate in different network coordination schemes. Alternatively, a subset of the cooperating TRPs migrate from one network coordination scheme to another. Figure 2 shows an example of transition between NCJT and CJT. At the beginning, all TRPs 0, 1, 2 operate in the NCJT mode. Later, TRP1 and TRP0 found that they met conditions to work in a CJT mode. This may be because the backhaul load or capacity or latency or channel conditions satisfy certain criteria.
For example, when a UE senses that two TRPs have high spatial correlation, these cells can work in CJT mode. Otherwise, they may have strong interference to each other. When a UE senses that the channels from certain cells are changing rapidly (this often happens in millimeter-wave due to higher frequencies), these cells should work in the NCJT mode. Otherwise, the mismatch between the precoder and channel may cause significant data rate loss. 
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Figure 2 Diagram of the transition phase between NCJT and CJT
CJT requires TRPs to be well synchronized while NCJT can be performed with more relaxed synchronization conditions. UE movement can lead to a condition in which CJT TRPs fall out of synchronization. In this case, CJT TRPs should be switched to NCT mode to maintain the throughput of the UE. Additionally, the QCL condition can also change due to UE movement. 
Once TRPs are in the transition phase, physical resource block (PRB) allocation may be as shown in Figure 3. Unlike CJT where identical data is being transmitted by multiple TRPs, in NCJT, different TRPs transmit different data. One consequence of this is that NCJT does not need to keep the PRB allocation identical between multiple TRPs as in CJT [3]. Therefore, during the transition phase, the network allows more flexible PRB allocations to NCJT cells according to channel conditions. This can maximize the use of frequency resources to enhance data rate.
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Figure 3 Left: PRB allocation in CJT. Right: PRB allocation during the transition phase between NCJT and CJT.

Based on the above discussions, we have the following proposal.

Proposal 1: Support for transitions between NR network coordination schemes should be studied.

3. Specification support for transition between NR network coordination schemes
The serving TRP can make radio resource management decisions on the JT modes of non-serving TRPs, relying on the CSIs in the downlink. For example, during the transition phase, the serving TRP needs to decide how to transit, how many groups of TRPs there should be, which TRPs are in CJT mode and which TRPs are in NCJT mode. However, it is difficult for the serving TRP to obtain CSIs between non-serving TRPs and the target UE in time division duplex (TDD) mode. Although this can be potentially solved by exchanging CSI among TRPs, large overhead will be introduced. Similarly, obtaining CSI at the serving TRP in frequency division duplex (FDD) mode will be even more challenging due to the loss of channel reciprocity. Also, the CSI reports are usually delayed or quantized or distorted, which makes the transition decision suboptimal. These are shown in Figure 4.
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Figure 4 Difficulties of obtaining CSI at the serving TRP (Left: TDD mode; Right: FDD mode)

With the difficulties of obtaining CSI, it is challenging for the serving TRP to decide how transition between network coordination schemes is organized. Conversely, UE can measure the instantaneous downlink channel coefficients and assist the network to make transition decisions. For example, a UE can measure (precoded) CSI-RS from different TRPs and form a recommendation report indicating which TRPs should be in CJT mode and which TRPs should be in NCJT mode. Information like this can help transition decisions between network coordination schemes. 
Also, current QCL assumptions made at the TRP side are mainly based on geographical information of antenna ports. When two antenna ports are from the same TRP, then they are QCL. Otherwise, they are not QCL. However, this may not be sufficient when QCL is considered in the spatial domain because geographically separated antenna ports can share common clusters in the propagation environment, resulting in spatially QCL antenna ports. The TRP is not able to obtain spatially QCL antenna ports without proper channel measurement. As a result, the UE can perform channel measurement and report QCL conditions to the network, in order to assist the network organize or switch between coordination schemes. 
Proposal 2: UE assistance/reporting should be explored to assist network coordination.

4. Conclusions
In this contribution, we have discussed transition between NR network coordination schemes. We have the following observation and proposal.
Proposal 1: Support for transitions between NR network coordination schemes should be studied.
Proposal 2: UE assistance/reporting should be explored to assist network coordination.
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