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Introduction
During last RAN3 meeting, the mobility robustness optimization was discussed and the following agreements were achieved,
-MRO mechanism shall support Rel-15 UEs
-Introduce failure indication message and HO report in Xn (message names can be revised offline)
-mobility information of source gNB should be included in HANDOVER REQUEST message
-UL and DL RAN configuration transfer mechanism is used to exchange MRO information between LTE and NR (i.e. in NG and S1)
And an open issue for UE RLF report from CU to DU is to be continued.
In this contribution, we provide our considerations on CU-DU impact for mobility robustness optimization.
Discussion
Last meeting suggests two issues for CU-DU impact on MRO,
1. Whether to introduce signalling from DU to CU?
2. Whether to transfer UE RLF report from CU to DU?
Whether to introduce signalling from DU to CU
Last meeting paper [1] expressed the concern on how to deal with the cases when RLF is detected at gNB-DU but not at gNB-CU, and two scenarios are mentioned,
1)	RLF due to reaching the maximum number of RLC Retransmissions
2)	RLF due to reaching the maximum number of out of synch events at L1
The concern is raised since the UE cannot identify such cases and therefore the UE RLF report is unable to report such cause to gNB-CU. As a result, it is necessary to introduce signaling from gNB-DU to gNB-CU to inform such cases.
In our opinion, for current spec, when we talk about the first case when the RLC at the RAN side reaches the maximum number of retransmission in DL, or the second case when L1 at the RAN side reaches the maximum number of out-of-sync events, the DU will firstly detect such issue but is unable to inform CU of the root cause. Then the DU can do nothing but to wait for UE to detect the problem and UE will then perform RRC re-establishment to the other cell, and then the node hosting the other cell use RLF INDICATION message to inform the original cell, which is indicated as time consuming and inefficient. As a result, it is beneficial that DU can signal CU of the real root cause which is not caused by the channel condition, but by the protocol issue.
Observation 1: It is beneficial that DU can signal CU of the real root cause which is not caused by the channel condition, but by the protocol issue.
However, if the signaling from DU to CU were introduced, does CU and DU really need to wait for UE to perform RRC reestablishment and then receive UE RLF report? Assuming that the problem is mainly caused by protocol issue, but not by channel condition.
In our opinion, for the first case, when RLC reaches the maximum number of transmissions in DL, after the gNB-DU informs the gNB-CU about such issue, the gNB-CU will trigger UE Context Modification procedure to achieve RLC re-establishment, and may perform RRC reconfiguration to UE if necessary. Therefore, this case only causes the reconfiguration operation by the network, and no further RRC reestablishment procedure UE will perform; otherwise it still indicates the poor channel quality which has been specified by UE RLF report.
For the second case, the gNB-DU will firstly try to keep the UE within the same cell, and trigger a PDCCH order to synchronize the downlink. The gNB-DU may inform the gNB-CU the DL is out-of sync to help gNB-CU identify the DL signal is not good enough. As a result, such case will only trigger a PDCCH order, and no further RRC reestablishment procedure UE will perform; otherwise it still indicates the poor channel quality which has been specified by UE RLF report.
Observation 2: If the signaling from DU to CU were introduced, CU and DU can perform RRC reconfiguration or PDCCH order procedure, and gNB does not need to wait for UE to perform RRC reestablishment and then receive UE RLF report. UE RLF will not happen.
Proposal 1: Introduce signaling from DU to CU to indicate the root cause by the protocol issue.
Proposal 2: Further identify the case when RLF happens, and DU to CU signaling is transferred.
During the discussion from last RAN3 meeting, there’s an open issue on whether to transfer UE RLF report from CU to DU. As far as we know, in LTE, the only operation after the detection of the problem is to trigger Mobility Settings Change procedure for adjusting the HO trigger for related cells. In NR, reusing current procedure, which has been proven to be useful, is straight-forward and requires little standardization effort.
Proposal 3: Reuse Mobility Settings Change procedure for NR MRO.
To introduce such procedure in CU-DU architecture, the first problem is which node determines the offset for HO trigger and initiates the procedure, CU or DU? In our opinion, since UE RLF report is firstly transferred to CU, and CU knows all the measurements and serving cells under each DU. The above mentioned information is enough for CU to be able to determine the changes in HO triggers.
Proposal 4: In CU-DU architecture, CU determines and initiates the change in HO trigger.
RAN2 is now discussing to introduce beam-level measurements in UE RLF report, which are helpful to the adjustment of beam related configurations. Since the adjustment of beam related configurations is carried out in DU, it is necessary for CU to transfer UE RLF report to DU, at least to transfer those related to beams.
Proposal 5: Transfer UE RLF report from CU to DU.
Proposal
The paper discussed the CU-DU impact for MRO, and came to the following proposals:
Proposal 1: Introduce signaling from DU to CU to indicate the root cause by the protocol issue.
Proposal 2: Further identify the case when RLF happens, and DU to CU signaling is transferred.
Proposal 3: Reuse Mobility Settings Change procedure for NR MRO.
Proposal 4: In CU-DU architecture, CU determines and initiates the change in HO trigger.
Proposal 5: Transfer UE RLF report from CU to DU.
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