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Introduction
In this contribution, we will discuss on the remaining issues for R18 ATG timing requirements.
Discussion
For ATG timing requirements, the following open issue has been captured in WF [1]:
	Issue 3-2-1: Guard period issue due to large TDD cell and coexistence demand
Agreement: 
· FFS on whether and how to address guard period issue due to large TDD cell and coexistence demand.


For TDD carrier, any pair of cells on the same frequency that have overlapping coverage areas shall be synchronous and configured with same TDD UL-DL configurations for avoiding interference. For TDD cell, the configuration of guard period is determined by the maximum TA value and the switching time between UL and DL. For ATG network, a large guard period needs to be configured due to large propagation delay.
[image: ]
Figure 1: illustration of TDD UL-DL timing relationship for ATG UEs with same GP.
As shown in Figure 1, UE1 and UE2 have the same serving cell. The guard period shall be configured for UEs with different propagation delay for avoiding UL-DL interference. The uplink transmissions of UE1 will not have interference to the downlink receptions of UE2, and the uplink transmissions of UE2 also will not have interference to the downlink receptions of UE1.
In last RAN4 meeting, it was mentioned that the guard period configured according to the maximum propagation delay would be overhead for the UE with a small propagation delay (e.g. UE1 shown in Figure 1), and it was proposed to mitigate the guard period based on UE reported TA for the UE with small propagation delay. However, the UE based TA is dynamically changed for a moving UE, which makes the guard period being dynamically changed too.
Observation 1: If UE reported TA is used to optimize the guard period for ATG UE, then the guard period for ATG UE will change dynamically.
If the length of guard period is reduced and part of guard period is used as downlink or uplink, then it will lead to the interference between downlink and uplink for TDD network.
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(a) GP mitigated as downlink
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(b) GP mitigated as uplink
Figure 2: illustration of TDD UL-DL timing relationship for ATG UEs with different GPs.
As shown in Figure 2, the guard period is reduced for UE1 which has smaller propagation delay. when part of guard period is used as downlink for UE1, the uplink transmission of UE2 could have interference to the downlink reception of UE1. When part of guard period is used as uplink for UE1, the uplink transmission of UE1 could have interference to the downlink reception of UE2.
Observation 2: If the guard period for ATG UE is UE-specific configured according to UE reported TA, it will lead to the interference between downlink and uplink for TDD network.
[bookmark: _Hlk142064456]Since the TA-based guard period configuration scheme leads to a dynamically changed guard period for ATG UE, it increases the complexity of network implementation and also make it impossible for network to avoid the DL-UL inter interference.
Observation 3: For ATG, UE-specific and dynamically changed guard period increases the complexity of network implementation and also make it impossible for network to avoid the DL-UL interference.
Based on above analysis, we suggest not to introduce UE specific guard period configuration for ATG UEs due to interference issues.
Proposal 1: For ATG network, it is not suggested to introduce UE specific guard period configuration for ATG UE on TDD carrier.
Conclusions
In this paper we provided our analysis on timing requirements for ATG network. The followings are provided.
Observation 1: If UE reported TA is used to optimize the guard period for ATG UE, then the guard period for ATG UE will change dynamically.
Observation 2: If the guard period for ATG UE is UE-specific configured according to UE reported TA, it will lead to the interference between downlink and uplink for TDD network.
Observation 3: For ATG, UE-specific and dynamically changed guard period increases the complexity of network implementation and also make it impossible for network to avoid the DL-UL interference.
Proposal 1: For ATG network, it is not suggested to introduce UE specific guard period configuration for ATG UE on TDD carrier.
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