3GPP TSG-RAN WG4 Meeting #89
R4-1816003
Spokane, Washington, USA, November 12 – 16, 2018
Title: 
Discussion on dynamic TDD UL-DL configuration in NR UE demodulation performance requirements
Source: 
Huawei, HiSilicon
Agenda item:
7.13.1.2.1
Document for:
Discussion
1   Background
During RAN4#88Bis meeting, WF[1] about NR UE demodulation performance requirements was approved, the dynamic UL/DL configuration was discussed and the following was captured in the WF:

In this contribution, we would like to share our view about the dynamic UL/DL configuration test in NR UE demodulation performance test.

2   Discussion

To complete RAN4 demodulation performance requirements on schedule, RAN4 agreed on the work scope for NR UE demodulation performance requirements in RAN4#86Bis meeting to define performance requirements only for semi-static configuration in Rel-15 [1]. In the last two meetings, RAN4 has very workload and tighten timeline to complete all the agreed work on schedule, but still company brought out new proposal to reverse the previous agreement and tried to add additional new performance requirements in Rel-15, not respected the agreements reached before and ignored the current RAN4 workload [2] with the target to produce a complete first official version specification to the whole industry. If all companies do not respect the agreements reached before, except serious errors were figured out, it will seriously departure from previous conclusion and be contrary to 3GPP work principle and will seriously block RAN4 demodulation performance work progress, we think that company should pay more attention on those agreed work to move forward. 
Proposal 1: The agreement of “define performance requirements only for semi-static configuration in Rel-15” reached in RAN4#86Bis meetings should be respected.

2.1   Functionality or Demodulation test

During RAN4#88Bis, some supporting companies stated that test of dynamic TDD UL DL configuration is used to verify that UE can correctly handle the higher layer RRC signaling with different TDD UL DL configurations, and try to avoid that UE does not use the correct TDD UL DL configuration ever configured, also try to verify this UE behavior of correctly handle higher layer RRC signaling by UE demodulation performance requirements. Here we would like to get clarification about functionality and demodulation performance test and RAN4 ToR (Term of Reference).
Proposal 2: Need to confirm whether higher layer RRC signaling handling is within RAN4’s ToR.
2.2   Special slot configuration
As stated in WF [1]: to avoid any extra workload, it can be tested for some existing TDD test case(s), with or without TDD UL-DL configuration by RRC, send DL or UL DCI to indicate D, S and U slot to configure the same TDD UL-DL configuration as agreed for those test case(s). Here we try to understand the logic behind, if you change the TDD UL-DL configuration dynamically, for example, one periodicity is DDDSU and then another periodicity is DDSU, how to reuse the existing performance requirements defined for each configuration separately considering that the SNR@70% max throughput should be checked at a certain duration of test time, also extra simulations are needed to define new requirements for such dynamic TDD UL/DL configuration.
Currently RAN4 agreed to define demodulation performance requirements for following TDD UL/DL configuration:

· TDD configurations
· FR1 30kHz SCS

· Configuration 1: 7D1S2U, S =  6D:4G:4U

· Configuration 2: DDDSUDDSUU, S1(D,GP,U)=10, 2, 2, S2(D, GP, U) = 10,2,2
· Configuration 3: DDDSU, S=10D:2G:2U
· FR2 120kHz SCS

· Configuration 1: DDDSU, S=10D:2G:2U
· Configuration 2: DDSU, S=11D+3G
· Test case applicability is provided for each test case individually
As per the slot formats defined in TS 38.213 Table 11.1.1-1, we can set D or S slot as per Format index 0, 1 and 32 by DCI format 2_0, i.e. [0,0,0,32,1] for DDDSU with S=10:2:2, or Format index 0, 1 and 5, i.e. [0,0,5,1] for DDSU with S=11:3. DCI format 1_0 or 1_1 further indicate the ‘Time domain resource assignment’ to specify the flexible symbol to ‘D’ or ‘U’ for special slot. If RAN4 wants to avoid any extra workload and reuses the existing performance requirements defined for one specific TDD UL/DL configuration that RAN4 agreed as listed above, from our understanding, the only possible way is just to indicate one specific TDD UL-DL configuration, such as DDDSU, during the test.
Proposal 3: It is not feasible to reuse the existing demodulation performance requirements by configuring dynamic TDD UL-DL config.
2.3   Cross-link interference
For flexible duplex on both paired and unpaired spectrum, cross-link interference, e.g. TRP-to-TRP and UE-to-UE interference, exists in cases that neighboring cells use different transmission directions on the same time-frequency resource, especially in coverage with different operators, or coverage with same operators but with different UL/DL configuration. An example of the cross-link interference is shown in Figure 1:
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It is indeed necessary to apply cross-link interference mitigation schemes to avoid or control the cross-link interference level in flexible duplex. But there is no specific conclusion or solution on how to avoid or control the cross-link interference level, this should be further studied in RAN4 consider that maybe different advance receiver should be applied for such cross-link interference control. The suitable scenarios and interference mitigation schemes are not clear yet.
Proposal 4: Cross-link interference mitigation schemes need to be studied in NR before dynamic TDD UL-DL configuration is introduced.
3   Proposals
In this contribution, we analyses the pros and cons of xxx, and our conclusions/proposals are:

Proposal 1: The agreement of “define performance requirements only for semi-static configuration in Rel-15” reached in RAN4#86Bis meetings should be respected.

Proposal 2: Need to confirm whether higher layer RRC signaling handling is within RAN4’s ToR.
Proposal 3: It is not feasible to reuse the existing demodulation performance requirements by configuring dynamic TDD UL-DL config.
Proposal 4: Cross-link interference mitigation schemes need to be studied in NR before dynamic TDD UL-DL configuration is introduced.
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Dynamic UL/DL determination is a mandatory feature for Rel-15.


Forward Compatibility: If no test is defined to test this feature now, network operators will have a risk of breaking some existing NR UEs if they try to configure dynamic TDD configuration now or in any future NR release.


To avoid any extra workload, it can be tested for some existing TDD test case(s) as below:


Configure all slots as flexible in RRC configuration or do not configure TDD UL-DL configuration through RRC.


Send DL or UL DCI to indicate D, S and U slot to  configure the same TDD UL-DL config as agreed for those test case(s).


The above methodology does not impact simulation results or RMCs but it verifies that UE supports DCI based slot configuration.


Way forward


Option 1: Use dynamic UL/DL determination for some existing PDSCH demodulation test case(s). [QC, Ericsson, NTT Docomo, AT&T, China Mobile, Intel]


Option 2: Do not define test ( it’s a functionality test, not in UE demodulation performance scope)  (Huawei, MTK)











