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1. Introduction

In last RAN3 meeting, there was some discussion on the exact opportunity to start sending DL PDCP PDUs to a gNB-DU. Some companies suggested that it shall not start before the random access procedure (when it exists) and hence an F1AP message from the gNB-DU to the gNB-CU should be introduced to inform the gNB-CU about random access completion [1, 2]. In this contribution, we analyse this issue in DC scenario and give our proposal accordingly.
2. Discussion
In dual connectivity scenarios involving a gNB (i.e. NR-DC, MR-DC), it is a common view that X2/Xn DL GTP tunnel ending can be set directly on the gNB-DU. In legacy DC structure, the node hosting the PDCP instance for a given bearer is always permitted to send DL PDCP PDUs to the node hosting the RLC instance as long as the reconfiguration of the latter is completed. This is also followed in e.g. MR-DC scenarios.
As a result, the node hosting the PDCP instance for a given bearer is always permitted to send DL PDCP PDUs directly to the gNB-DU of the gNB hosting the RLC instance, as long as the X2/Xn DL GTP tunnel ending for the considered bearer is on the gNB-DU. For example, in EN-DC scenario, it is allowed that the MeNB start to send DL PDCP PDUs for MN-terminated Split bearers to the SgNB-DU before RRC reconfiguration in the UE or random access procedure is performed. This is already noted in Section 10.2.1 of TS 37.340:

NOTE 4:
In case of MN terminated bearers, transmission of user plane data may take place after step 2.

Observation 1: It can be concluded from current specifications and common views that a gNB-DU may receive DL PDCP PDUs from another node of dual connectivity before RRC reconfiguration or random access procedure is performed.
In last RAN3 meeting, there was some discussion on the exact opportunity for a gNB-CU to start sending DL PDCP PDUs to a gNB-DU for the case that a random access procedure between the considered DU is performed. Five options are raised in offline discussion [2]:
a) to rely on implementation (i.e. align with legacy DC);
b), c), and d) gNB-DU shall report the random access completion to the gNB-CU by some means, and then the gNB-CU shall start DL data transmission;
e) gNB-CU shall start DL data transmission as soon as RRC reconfiguration is completed.
It is clearly that option b), c), d), and e) all intend to prevent the gNB-DU from receiving DL PDCP PDUs “too early”. Additionally, we point out above that “too early” DL PDCP PDUs may not only come from the gNB-CU, but also come from another RAN node (e.g. MeNB). If option b), c), d), or e) is adopted, the RAN node hosting the PDCP (e.g. MeNB) shall be expected or instructed not to send DL PDCP PDUs before it receives a particular message, which is different from the case when CU-DU split is not used, i.e. a RAN node in DC shall behave differently when its counterpart is CU-DU split or not. This is at odd with a claim in TS 38.401 (v1.0.0) that:
The gNB-CU and connected gNB-DUs are only visible to other gNBs and the 5GC as a gNB.
Observation 2: If Option b), c), d), or e) is adopted, there should be a method to prevent a RAN node (e.g. MeNB) from sending DL PDCP PDUs toward the DU of another RAN node (e.g. SgNB-DU) before a particular message is received, e.g. DDDS from that DU or RRCReconfigurationComplete message.
Observation 3: If Option b), c), d), or e) is adopted, a RAN node working in DC (e.g. MeNB) should be expected or instructed to behave differently when its counterpart (e.g. SgNB) is CU-DU split or not. This is at odd with current common view.
Therefore, Option a) shall be adopted as it is consistent with legacy DC and no significant drawback is seen.
Proposal 1: When to begin sending DL PDCP PDUs to a DU is by implementation. No additional clarification is needed in the specification.
3. Conclusion

Observation 1: It can be concluded from current specifications and common views that a gNB-DU may receive DL PDCP PDUs from another node of dual connectivity before RRC reconfiguration or random access procedure is performed.
Observation 2: If Option b), c), d), or e) is adopted, there should be a method to prevent a RAN node (e.g. MeNB) from sending DL PDCP PDUs toward the DU of another RAN node (e.g. SgNB-DU) before a particular message is received, e.g. DDDS from that DU or RRCReconfigurationComplete message.
Observation 3: If Option b), c), d), or e) is adopted, a RAN node working in DC (e.g. MeNB) should be expected or instructed to behave differently when its counterpart (e.g. SgNB) is CU-DU split or not. This is at odd with current common view.
Proposal 1: When to begin sending DL PDCP PDUs to a DU is by implementation. No additional clarification is needed in the specification.

The corresponding CR is provided in [3]
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