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[bookmark: _Ref178064866]Introduction
The agreement related to Multi-hop UE trajectory across gNBs was achieved in last RAN3 meeting:
It is agreed to evaluate solutions on multi hop trajectory and check their impact on specifications with the aim of minimizing that. If consensus on a solution approach is not reached at May meeting, the topic is down prioritized.
Here we provide some analysis on Multi-hop UE trajectory across gNBs.
Discussion
1.1 General
In last RAN3 meeting, Multi-hop UE trajectory across gNBs was discussed and the following agreements have been achieved:
It is agreed to evaluate solutions on multi hop trajectory and check their impact on specifications with the aim of minimizing that. If consensus on a solution approach is not reached at May meeting, the topic is down prioritized.
The main issues for Multi-hop UE trajectory includes:
· UE trajectory prediction transferring to multi-hop target gNBs;
· UE trajectory prediction configuration transferring to multi-hop target gNBs;
· UE trajectory feedback from multi-hop target gNBs to source gNB;
Based on one-hop UE trajectory prediction procedure, the following figure describes the basic workflow for multi-hop gNBs.


Figure: UE trajectory feedback from multi-hop gNBs
Step 1: UE connects to gNB1;
Step 2: Data Collection Reporting Initiation procedure is used to configure UE trajectory feedback.
Step 3: UE is handed over to gNB2 and UE trajectory prediction is transferred to gNB2.
Step 4: UE connects to gNB2, and gNB1 keep UE context to collect UE trajectory feedback.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK9]Step 5: gNB2 should trigger Data Collection Reporting Initiation procedure to configure UE trajectory feedback before UE handover to gNB3; The UE Trajectory Collection Configuration in step 5 should be the same with the one in step 2 except the Collection Time Duration. Since there may be many UEs handover from gNB1 to gNB2 and then to gNB3, a common Collection Time Duration could be configured first and then updated later according to the time duration that UE stayed in gNB2. Details could be discussed in normative phase
Step 6: UE is handed over to gNB3 and UE trajectory prediction is transferred to gNB3.
Step 7: UE connects to gNB3, but gNB2 still keep UE context to collect UE trajectory feedback.
Step 8: gNB3 collects measured UE trajectory and send UE trajectory feedback to gNB2. 
Step 9: gNB2 collect measured UE trajectory in gNB2 and send UE trajectory feedback to gNB1 which includes measured UE trajectory in both gNB3 and gNB2.
According to above procedure, it seems the issue which could not be supported by current specification is how to provide accurate Collection Time Duration to gNB3 from gNB2.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK10][bookmark: OLE_LINK11]Observation 1: For serial feedback mode, the impact to specification is how to provide accurate Collection Time Duration for subsequent handover procedures. One feasible solution is to update Collection Time Duration via Handover request messages 
Proposal 1: Agree that Collection Time Duration could be updated via UE associated message during subsequent handover procedures if serial multi-hop UE trajectory feedback is adopted.
However, there are gNB implementation impacts if serial feedback is adopted for multi-hop UE trajectory feedback. UE context has to be kept in all of the visited gNBs in order to collect necessary UE trajectory feedback until the timer for collection time duration expires.
Observation 2: UE context has to be kept by all of the gNBs that UE connected to during handover in order to collect necessary UE trajectory feedback.
If one of the gNBs fails to send UE trajectory feedback, the measured UE trajectory collected after the failed gNB would be missing. This is because the measured UE trajectory is transferred in serial mode.
Observation 3: If one of the gNB in the feedback chain fails to send UE trajectory feedback, all of UE trajectory feedback collected after the failed gNB would be missing.
If the measured UE trajectory feedback could be sent directly to the source node, i.e. parallel feedback mode, the above issues on keeping UE contexts may be solved. The figure below illustrates the workflow of parallel feedback.


Figure: UE trajectory feedback in parallel mode
Step 1: UE connects to gNB1;
Step 2: Data Collection Reporting Initiation procedure is used to configure UE trajectory feedback. gNB2 as handover target gNB should be configured by data Collection Reporting Initiation procedure as in step 2a. If gNB3 is within the UE trajectory prediction, data Collection Reporting Initiation procedure may be also triggered towards gNB3 as in step 2b in order to collect UE trajectory feedback if UE could handover to gNB3 in the future.
Step 3: UE is handed over to gNB2 and UE trajectory prediction is transferred to gNB2.
Step 4: UE connects to gNB2, and gNB1 keeps UE context to collect UE trajectory feedback.
Step 5: gNB2 may trigger Data Collection Reporting Initiation procedure to configure UE trajectory feedback before UE handover to gNB3, but if gNB3 is within UE trajectory prediction, it is not needed for gNB2 to perform step5 because gNB1 has done that.
Step 6: UE is handed over to gNB3 during which UE trajectory prediction is transferred to gNB3.
Step 7: UE connects to gNB3.
Step 8: gNB3 collects measured UE trajectory and sends UE trajectory feedback directly to gNB1, so it is not needed for gNB2 to keep UE context.
Step 9: gNB2 collects measured UE trajectory in gNB2 and sends UE trajectory feedback to gNB1.
To support parallel UE trajectory feedback, a global Data Collection ID is allocated by gNB1 which would be used by both gNB2 and gNB3 to indicate the request of UE trajectory feedback to gNB1. This global Data Collection ID corresponding to the UE trajectory feedback configuration in data Collection Reporting Initiation procedure as in step 2a, 2b and 5. Similar as in one-hop feedback, the Data Collection ID should be transferred from gNB1 to gNB2 in step3 and from gNB2 to gNB3 in step6. Then gNB2 and gNB3 could use this global Data Collection ID to send UE trajectory feedback directly to gNB1.
Besides global Data Collection ID, a global UE ID may also be allocated by gNB1 to indicate UE in case more than one UEs are configured with the same global Data Collection ID. The global UE ID may be sent together with global Data Collection ID to multi-hop target gNBs.
To support parallel UE trajectory feedback, source gNB1 ID would be provided to multi-hop target gNB in order for multi-hop target gNBs to directly send feedback to source gNB. This source gNB ID could be provided to multi-hop target gNBs implicitly by Data Collection Reporting Initiation procedure as in step 2a and step 2b. But for the gNBs UE could not handover to in the future, source gNB1 ID has to be sent explicitly to these target gNBs which has specification impact. 
Observation 4: For parallel feedback mode, the following information should be sent to multi-hop target gNBs which has specification impact.
· global Data Collection ID and global UE ID allocated by source gNB;
· source gNB ID
Proposal 2: It is proposed for RAN3 to consider transferring UE trajectory feedback directly to source node, i.e., parallel mode so that it is not necessary to keep UE context in all gNBs UE connected during handover procedure. 
Conclusions
Observation 1: For serial feedback mode, the impact to specification is how to provide accurate Collection Time Duration for subsequent handover procedures. One feasible solution is to update Collection Time Duration via Handover request messages 
Proposal 1: Agree that Collection Time Duration could be updated via UE associated message during subsequent handover procedures if serial multi-hop UE trajectory feedback is adopted.
Observation 2: UE context has to be kept by all of the gNBs that UE connected to during handover in order to collect necessary UE trajectory feedback.
Observation 3: If one of the gNB in the feedback chain fails to send UE trajectory feedback, all of UE trajectory feedback collected after the failed gNB would be missing.
Observation 4: For parallel feedback mode, the following information should be sent to multi-hop target gNBs which has specification impact.
· global Data Collection ID and global UE ID allocated by source gNB;
· source gNB ID
Proposal 2: It is proposed for RAN3 to consider transferring UE trajectory feedback directly to source node, i.e., parallel mode so that it is not necessary to keep UE context in all gNBs UE connected during handover procedure.

TP for TR38.743
[bookmark: _Toc163479950][bookmark: _GoBack]5.5	Multiple-hop UE trajectory across gNBs
Editor Note: Capture the description and its potential standard impacts.
The main issues for Multi-hop UE trajectory includes:
· UE trajectory prediction transferring to multi-hop target gNBs;
· UE trajectory prediction configuration transferring to multi-hop target gNBs;
· UE trajectory feedback from multi-hop target gNBs to source gNB;
Based on one-hop UE trajectory prediction procedure, the following figure describes the basic workflow for multi-hop gNBs.


Figure 5.5-1: UE trajectory prediction and feedback for multi-hop gNBs
Step 1: UE connects to gNB1;
Step 2: Data Collection Reporting Initiation procedure is used to configure UE trajectory feedback.
Step 3: UE is handed over to gNB2 and UE trajectory prediction is transferred to gNB2.
Step 4: UE connects to gNB2, and gNB1 keep UE context to collect UE trajectory feedback.
Step 5: gNB2 should trigger Data Collection Reporting Initiation procedure to configure UE trajectory feedback before UE handover to gNB3; The UE Trajectory Collection Configuration in step 5 should be the same with the one in step 2 except the Collection Time Duration. Since there may be many UEs handover from gNB1 to gNB2 and then to gNB3, a common Collection Time Duration could be configured first and then updated later according to the time duration that UE stayed in gNB2. Details could be discussed in normative phase
Step 6: UE is handed over to gNB3 and UE trajectory prediction is transferred to gNB3.
Step 7: UE connects to gNB3, but gNB2 still keep UE context to collect UE trajectory feedback.
Step 8: gNB3 collects measured UE trajectory and send UE trajectory feedback to gNB2. 
Step 9: gNB2 collect measured UE trajectory in gNB2 and send UE trajectory feedback to gNB1 which includes measured UE trajectory in both gNB3 and gNB2.
According to above procedure, the impact to specification is how to provide accurate Collection Time Duration for subsequent handover procedures. One feasible solution is to update Collection Time Duration via Handover request messages.
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