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1. Introduction
In RAN4 #86 meeting, the TAE requirements for NR were finalized and captured in TS 38.104 [1]. In NR, one of the different scenarios with E-UTRA is a distributed MIMO scenario operated by multiple BSs(RRHs). In this scenario, inter BS TAE requirements may be too strict since some current TAE requirements are specified based on intra-BS (single BS) assumptions.
In this contribution, we discuss the issue of the TAE requirements in case of distributed MIMO scenarios.
2. Discussion

In the last meeting (RAN4 #86), the TAE requirement for both FR1 and FR2 were agreed [2, 3] and captured in TS 38.104 [1]
· TS 38.104 [1]
· TAE requirement for FR1 (BS type 1-C/1-H/1-O)

For MIMO or TX diversity transmissions, at each carrier frequency, TAE shall not exceed 65 ns.

For intra-band contiguous carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 260ns.

For intra-band non-contiguous carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 3µs. 
For inter-band carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 3µs.
· TAE requirement for FR2 (BS type 2-O)

For MIMO or TX diversity transmissions, at each carrier frequency, OTA TAE shall not exceed 65 ns.

For intra-band contiguous carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed 130 ns.

For intra-band non-contiguous carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed 3 µs. 
For inter-band carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed 3 µs. 
The TAE requirements for intra-band non-contiguous CA and inter-band CA are specified as 3us. It was derived based on inter-BS assumptions which allow non-collocated RRHs connected to a common BBU. In this case, maximum receive timing difference at UE is allowed 33us including propagation delay and TAE. On the other hand, the requirement for intra-band contiguous CA is specified as 260ns for FR1 and 130ns for FR2 It is derived based on intra-BS assumptions (TAE within a single BS). Even in MIMO or Tx diversity cases, the requirement was specified as 65ns and was based on intra-BS assumption.  

Observation 1: The TAE requirement for MIMO, Tx diversity or intra-band contiguous CA are specified based on the intra-BS assumptions.
Table 1. Applied TAE limit for each configuration.
	Configurations
	TAE requirement

	
	Intra-BS
	Inter-BS

	MIMO or Tx diversity
	65ns
	65ns

(Not assumed)

	intra-band contiguous carrier aggregation
	260ns (FR1)

130ns (FR2)
	260ns (FR1)

130ns (FR2)

 (Not assumed)

	intra-band non-contiguous carrier aggregation
	3us
	3us

	inter-band carrier aggregation
	3us
	3us


In consideration of the actual deployment scenarios, there are some cases to deploy MIMO, Tx diversity or intra-band contiguous CA with multiple BSs, e.g. Distributed MIMO as shown in Figure 1. Distributed MIMO is based on the inter-BS deployment scenario. According to current specification, it is not mentioned clearly whether the TAE requirement is applied to inter-BS or intra-BS, which means that the same requirements (65ns for single carrier and 260ns/130ns for intra-band contiguous CA) will be applied even for distributed MIMO case. However, the requirement may be too strict for inter BS case, since the time delay accuracy between BBU and RRH should be considered. It may be necessary to consider TAE requirement for inter-BS cases.

Observation 2: The TAE requirement for MIMO or Tx diversity (65ns) and intra-band CA (260ns/130ns) may be too strict for the distributed MIMO cases (as a TAE between RRHs).
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Figure 1. Distributed MIMO in the single carrier case.
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Figure 2. Distributed MIMO in intra-band contiguous CA case.

From above discussion, it is not clear how to treat the TAE requirement in some inter-BS scenario. It is necessary to clarify applied limit in inter-BS single carrier case (65ns) and inter-BS intra-band contiguous CA case (260 / 130ns). Companies are encouraged to provide how to treat the inter-BS case and contribute their views for applied TAE requirement in the inter-BS case. 

Proposal 1: Companies are encouraged to contribute to whether it is necessary to consider inter-BS case, e.g. Distributed MIMO.
Proposal 2: Companies are encouraged to investigate the applied TAE in inter-BS single carrier case and inter-BS intra-band contiguous CA case.

3. Conclusion

In this contribution, we discussed the issues in the case of distributed MIMO scenarios. Following proposals are obtained.
Observation 1: The TAE requirement for MIMO, Tx diversity or intra-band contiguous CA are specified based on the intra-BS assumptions.
Observation 2: The TAE requirement for MIMO or Tx diversity (65ns) and intra-band CA (260ns/130ns) may be too strict for the distributed MIMO cases (as a TAE between RRHs).
Proposal 1: Companies are encouraged to contribute to whether it is necessary to consider inter-BS case in the next meeting, e.g. Distributed MIMO.

Proposal 2: If it is necessary to consider inter-BS single carrier case or inter-BS intra-band contiguous CA case, companies are encouraged to investigate the applied TAE in inter-BS single carrier case or inter-BS intra-band contiguous CA case.
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