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Introduction

In the previous meeting, a Way Forward on NR BS TAE for inter-BS scenario was agreed. This contribution discusses the applicability of current TAE requirements to inter-BS scenario and provides proposals.

Discussion
The agreed WF [1] discusses the applicability of the current TAE requirements and TAE values for inter-BS cases. Discussion is divided into two cases. 

1. MIMO or TX diversity transmission, intra-band contiguous carrier aggregation

	Configurations
	TAE requirement

	
	Intra-BS
	Inter-BS

	MIMO or Tx div.
	65ns
	??

	intra-band C CA
	260ns (FR1), 
130ns (FR2)
	??


For inter-BS scenario, it is quite difficult to apply intra-BS TAE limits.

We support the observation 2 in [2].
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.

As discussed in [2], we should consider the synchronization error between RRHs.

Assuming PTP is applied, propagation delay between BBU and RRHs are not directly affected to inter-BS TAE. Its impact could be kept less than 150 ns regardless of the distance difference between BBU and RRHs.
Another thing to be considered is that independent devices are used for different RRHs. It is the difference from the intra-BS for MIMO or TX diversity, intra-band CA non-contiguous cases. For inter-BS, TAE excluding the impact of propagation delay between BBU and RRHs is proposed to be identical and it should be 260 ns which is same as the TAE limit for intra-band non-contiguous CA and inter-band CA for LTE.

Based on the above discussion, we propose inter-BS TAE limit for MIMO or TX diversity transmissions and for intra-band contiguous CA to be 410 (= 260 + 150) ns.
Because of this fact, it is difficult to specify  

Proposal 1:

For MIMO or TX diversity transmissions, at each carrier frequency, TAE for inter-BS scenario shall not exceed 410 ns.

For intra-band contiguous carrier aggregation, with or without MIMO or TX diversity, TAE for inter-BS scenario shall not exceed 410 ns.

2. Intra-band non-contiguous carrier aggregation, inter-band carrier aggregation

	Configurations
	TAE requirement

	
	Intra-BS
	Inter-BS

	intra-band NC CA
	3us
	??

	inter-band CA
	3us
	??


For intra-band non-contiguous CA or inter-band CA, TAE limits for intra-BS scenario were decided considering maximum receive time difference (MRTD) at UE and the balance between TAE and propagation delay difference [3]. Although the maximum synchronization error between RRHs should be considered for inter-BS scenario, TAE of 3us for intra-BS scenario still does not look too strict for inter-BS scenario. Therefore, we support to adopt the same TAE requirements for intra-BS and inter-BS scenarios.

Proposal 2:

For intra-band non-contiguous carrier aggregation, with or without MIMO or TX diversity, TAE for inter-BS scenario shall not exceed 3 us.

For inter-band carrier aggregation, with or without MIMO or TX diversity, TAE for inter-BS scenario shall not exceed 3 us.
Conclusion
We discussed the TAE requirement for inter-BS scenario and provide the following proposals.
Proposal 1:

For MIMO or TX diversity transmissions, at each carrier frequency, TAE for inter-BS scenario shall not exceed 410 ns.

For intra-band contiguous carrier aggregation, with or without MIMO or TX diversity, TAE for inter-BS scenario shall not exceed 410 ns.

Proposal 2:

For intra-band non-contiguous carrier aggregation, with or without MIMO or TX diversity, TAE for inter-BS scenario shall not exceed 3 us.

For inter-band carrier aggregation, with or without MIMO or TX diversity, TAE for inter-BS scenario shall not exceed 3 us.
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