
3GPP TSG-RAN WG4 Meeting #87
  R4-1807878
Busan, Korea (Republic of), 21 – 25 May 2018


Source:
Nokia, Nokia Shanghai Bell
Title:
On NR BS TAE requirement for inter-BS
Agenda item:
7.7.2.4.1.1
Document for:
Discussion
1. Introduction
In RAN4#86bis meeting, time alignment error for NR for distributed MIMO or TX diversity and intra-band contiguous carrier aggregation deployment scenarios was discussed in [1]. Way Forward on that issue was agreed in [2], that include further open questions to be answered. 
In this contribution we provide our understanding on the above issue. 
2. Discussion
In contribution [1] Figure 1 (presented also below) presents inter-BS configuration, as various RRH are connected to single BBU. For this case intra-BS TAE requirements should be used according TS 38.104.
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Figure 1. Distributed MIMO in the single carrier case, from [1]
The inter-BS case represents configuration when TAE measurement is between RRHs connected to 2 different BBUs. This scenario would require defining requirements for multiple BS, but RAN4 defines core and test requirements only for single BS. 
Observation 1: RAN4 does specify RF requirements for single base stations only.
One of the concern for multi BS requirements introductions is how such requirements would be verified and testes.
For inter-BS scenario if the two BBUs are each synchronized from their own local PRTC (typically a GNSS receiver), the following worst-case figures apply: according to ITU-T G.8272 [3], each class A PRTCs provides 100ns max|TE|. Although there is great likelihood that two neighbour BBUs’ GNSS receivers will have most of this time error in common and not contributing to any TAE, there is no standard document specifying the residual relative time error between them, and therefore there can be in theory up to 200ns time difference at the time reference input of the 2 BBUs.  The total TAE computation shall consider this dual PRTC contribution on top of the usual BBU-RRH path one.

When it comes to questions raised in WF [2]:
Question 1: If the current TAE requirements (65ns for MIMO/Div. for both FR1/FR2, 260ns for intra-band C CA for FR1, and 130ns for intra-band C CA for FR2) are also applicable for inter-BS case?
Answer: No. Current TAE requirements are not applicable for inter-BS case. Inter-BS requirements are not specified in RAN4 specification.
Question 2: If the answer in 1. is “NO”, if RAN4 needs to specify separate TAE requirement for inter-BS case? If needed how RAN4 should derive the required TAE value?

Answer: Decision whether inter-BS TAE should be specified should take into account how to test and verify such requirements for multi base stations. Also, UE MRTD which is much larger then TAE requirements should be consider. 
Question 3: If the current TAE requirements (3us for intra-band NC CA for both FR1/FR2, 3us for inter-band CA for both FR1/FR2) are also applicable for inter-BS case?
Answer: No. Current TAE requirements are not applicable for inter-BS case. Inter-BS requirements are not specified in RAN4 specification.
Question 4: If the answer in above. is “NO”, if RAN4 needs to specify separate TAE requirement for inter-BS case? If needed how RAN4 should derive the required TAE value?
Answer: Decision whether inter-BS TAE should be specified should take into account how to test and verify such requirements for multi base stations. Also, UE MRTD which is much larger then TAE requirements should be consider. 
3. Conclusion

In this contribution, we discuss on NR BS TAE for inter-BS and provide our answers to questions raised in way forward [2]. 
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