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1 Introduction
Coordinated Multi Point (CoMP) transmission/ reception had been extensively discussed in LTE release 10~14. For NR, network coordination schemes are also important mechanisms to improve the spectrum efficiency.  The following agreements was achieved for CoMP in RAN1#87 meeting.
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:

· In supporting semi-static and dynamic network coordination schemes in NR, different coordination levels should be considered. 

In RAN1 NR Ad-hoc meeting hold in Spokane, the following agreements were further achieved.
Agreements:

· Study network coordination schemes with ideal & non-ideal backhaul links, considering 

· Fast CSI acquisition

· e.g. coordinated TRPs obtain CSIs through physical air interface

· e.g. SRS configuration exchanging between different TRPs

· Other techniques are not precluded

In RAN1#88 meeting, the following agreements were further achieved.

· Capture the following observation in the TR 38.802:

· Network coordination with/without advanced UE-side receivers has been shown to provide 5%-tile cell edge throughput gains over baseline schemes without network coordination in the evaluated scenarios. 

As we all know, the delay assumption of coordination has a large impact on performance benefits taken from CoMP. At the same time, the RAN logical architecture for NR has being discussion in RAN3 [1], and the functional split between central and distributed unit may have some impact on the reasonable delay assumption of the CoMP discussion in RAN1.
In this contribution, we first review the progress of the discussion in RAN3 and then present some observations and proposals on the impacts on network coordination.
2 Discussion
The following functional splits options between central and distributed unit were proposed [1], as illustrated in Figure 1.
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Figure 1: Function Split between central and distributed unit
In RAN3#94 meeting, it was concluded that RAN3 should focus on option 2 and/or 3 for higher layer split options and focus on other than option 8 for lower layer split options [2]. In RAN3#95 meeting, for higher layer split options, it was agreed that there will a down selection between Option 2 or Option 3-1, in April meeting. For lower layer split options, it was agreed that the study is not completed and is postponed. Further study is required to assess on low layer split, the feasibility, selection of options and assess the relative technical benefit, based on NR, before a decision to go to specification phase can be made. Discussions in the study item favoured options 6 and 7 for a future study [3]. From the discussion, we can see that there is a high operator interest in option 6 & 7. So in the following discussion we also focus on option 2/3 for higher layer split options and option 6/7 for lower layer split options. Their pros and cons are illustrated in table 1.
Table.1: Pros and cons of functional splits options between central and distributed unit
	
	Option 2/3
	Option 6/7


	Transport NW

latency requirement
	Loose
	Tight

	Transport NW Peak BW requirement
	Lower
	Higher

	Multi-cell/freq. coordination
	multiple schedulers
 (independent per DU)
	centralized scheduler
 (can be common per CU)


The network coordinated schemes in NR may include DPS, coherent-JT/JR, non-coherent-JT/JR, etc. From the above discussion, we can see that if option 6/7 is adopted, centralized scheduler or joint PHY processing could be implemented in CU, which means that DPS/ coherent-JT/ non-coherent-JT all could be realized. If option 2/3 is adopted, it is hard to implement DPS and coherent-JT, since it is hard to coordinate multiple distributed schedulers within several milliseconds. However, a kind of non-coherent JT/JR with independent schedulers could still be considered for option 2/3. In LTE/LTE-A, non-coherent JT has been extensively discussed, in which different layers of one UE are simultaneously transmitted from different TRPs, and a common centralized scheduler was assumed to realize the synchronous transmission of different layers. However, without centralized scheduler (e.g., option 2/3), the traffic data belonging to the same UE could also be distributed to different TRPs, the difference is that these TRPs can only schedule and transmit the data to the UE independently. This kind of coordination scheme should be further investigated in NR if option 2/3 is adopted, especially considering that the terminals of above 6GHz may be equipped with multiple antenna panels to cover several different directions simultaneously, so multiple panels of one UE may be connected to multiple TRPs at the same time due to directional transmission/reception.
Table.2: Candidate network coordination schemes for different CU-DU functional splits options
	Candidate network coordination scheme
	Option 2/3
	Option 6/7

	DPS
	No
	Yes

	coherent-JT/JR
	No
	Yes

	non-coherent-JT/JR
	Yes 
(support asynchronous transmission of different layers of one UE from multiple TRPs)
	Yes 
(support synchronous transmission of different layers of one UE from multiple TRPs)


Observation 1: Higher layer split (option 2/3) demonstrates looser requirements on transport network, but also limits the flexibility of network coordination schemes, compared with option 6/7.
Observation 2: If higher layer split (option 2/3) is adopted, non-coherent JT with independent transmission of multiple layers belonging to the same UE from the different TRPs should be considered and investigated. Note that non-coherent design for option 2/3 may be different from that for option 6/7.
In general NR should exhibit higher capability than LTE. In such sense, NR should support dynamic network coordination which has been specified in LTE. Moreover, NR also support frequency band above 6 GHz, which is not covered by LTE. As previously mentioned, multiple panels of one UE may be connected to multiple TRPs at the same time due to directional transmission/reception, which implies a higher necessity of dynamic network coordination for above 6 GHz.
Observation 3: For below 6 GHz, at least dynamic network coordination schemes similar to LTE should be supported. For above 6 GHz, more advanced dynamic network coordination schemes, such as non-coherent JT/JR should be supported.

Based on the above discussions, it is slightly preferred to allow option 6/7 in NR to better support advanced network coordination schemes. It is certainly possible to use spec transparent transport network interface, however this approach would make it more difficult for operators to manage/deploy the CU-DU architecture. Therefore it is proposed:

Observation 4: It is preferred to further consider option 6/7 for a better support of dynamic network coordination under CU-DU architecture. 
3 Conclusion
Observation 1: Higher layer split (option 2/3) demonstrates looser requirements on transport network, but also limits the flexibility of network coordination schemes, compared with option 6/7.

Observation 2: If higher layer split (option 2/3) is adopted, non-coherent JT with independent transmission of multiple layers belonging to the same UE from the different TRPs should be considered and investigated. Note that non-coherent design for option 2/3 may be different from that for option 6/7.
Observation 3: For below 6 GHz, at least dynamic network coordination schemes similar to LTE should be supported. For above 6 GHz, more advanced dynamic network coordination schemes, such as non-coherent JT/JR should be supported.

Observation 4: It is preferred to further consider option 6/7 for a better support of dynamic network coordination under CU-DU architecture. 
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