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Introduction

During the RAN2#100 , there is an agreement.

Agreements

1:
RRC Connection Reconfiguration that switches the uplink path can explicitly indicate (using existing indicators) whether the UE, for a given split bearer, shall perform re-establishment of an RLC and PDCP data recovery. 

In the latest RAN3#1807 ADHOC meeting, for UL path switch, it was approved that an “RLC Status” IE  could be added to the F1AP/X2AP to synchronize the RLC re-establishment and the PDCP data recovery [1][2].  But  there are still some issues not clear. This contribution addresses these issues and gives our proposals accordingly.

Discussion
Issue 1 : Whether DU can decide UL path switch and directly perform RLC re-establishment? 

----------------------------------------------- quote from [3] --------------------------------------------------------------
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gNB-DU detects an UL outage; 

gNB-DU and triggers UE Context Modification Required message to the gNB-CU including: (1) CellGroupConfig with reestablishRLC flag set true; (2) an “RLC Status” IE to indicate to gNB-CU that RLC reestablishment has been performed;

The gNB-CU can then decide to generate the RRC-Reconfiguration message including CellGroupConfig (generated by the gNB-DU) and recoverPDCP indication and send it to the UE. 

------------------------------------------------------------------ end --------------------------------------------------

In [3],  gNB-DU may initiates  UE Context Modification required procedure with rlc reestablishment indication IE when outage is detected by gNB-DU. After receives the modification message,  the gNB-CU can know RLC has been re-established at the gNB-DU by RLC reestablishment indication IE, then the gNB-CU may trigger PDCP data recovery . But in this case, the gNB-DU does not know the uplink transmission quality of other legs, for example, if all legs outage occurs at the same time, the UL switch procedure shall not be performed but waiting the leg resume or releasing UE context. 

In other words, the gNB-DU directly performs RLC reestablishment, which may introduce negative effects to the system. For example, if two legs occurs outage at the same time, gNB-CU may not successfully deliver RRC RECONFIGURATION message to the UE, so when the outage leg resumes, at this time, the RLC at the network side has been reset, but the RLC at the UE side is not reset and is still sending data, resulting in inconsistent RLC status at both sides, however, to switch UL path to another outage leg is unnecessary. For another example, if another available leg  is overload, after gNB-DU directly performs RLC reestablishment, the gNB-CU switch UL path to the overload leg, resulting in extra delay and the data loss. In this case, it may be better to wait for the outage leg to resume.

So, the gNB-DU can trigger UL path switch procedure by its own radio condition, however, it is still necessary for gNB-CU to make the final decision whether to perform UL path switch or not.

Observation 1:  The gNB-DU does not know the uplink transmission quality of other legs, the gNB-DU can trigger UL path switch procedure by its own radio condition, However, it is still necessary for gNB-CU to make the final decision whether to perform UL path switch or not.

From the above observation, the approved CR[1] for adding an “RLC Status” IE to the F1AP UE Context Modification Required message to enable the gNB-DU to inform the gNB-CU that RLC has been reestablished needs update to reflect that DU can only perform RLC reestablishment after CU makes final UL path switch decision. So, we give the following proposal.

Proposal 1:  For gNB-DU initiates UL path switch case, add an “RLC Re-establish Required ” IE to the F1AP UE Context Modification Required message rather than “RLC status”, to enable the gNB-DU to inform the gNB-CU that RLC needs to be reestablished at the gNB-DU. Add an “RLC Re-establish Command” IE to the F1AP UE Context Modification Confirm message, to enable the gNB-CU to command the gNB-DU to re-establish RLC.
Unlike gNB-DU, gNB-CU can get all leg radio quality information from DDDS frame, therefore, gNB-CU can directly trigger and perform UL path switch procedure. If gNB-CU decides to perform UL path switch, gNB-CU may initiates  UE Context Modification request procedure with “RLC Re-establish Command” IE to command the gNB-DU to re-establish RLC.

Observation 2:   gNB-CU can get all leg radio quality information from DDDS frame, therefore, gNB-CU can directly trigger and perform UL path switch procedure.

Proposal 2:  For gNB-CU initiates UL path switch case, add an “RLC Re-establish Command ” IE to the F1AP UE Context Modification Request message, to enable the gNB-CU to command the gNB-DU to re-establish RLC.

Issue 2 : Whether assisting node can decide UL path switch and directly perform RLC re-establishment? 

The ENDC case is similar to the above CU/DU discussion.

In approved CR [2],  In ENDC split bearer case, the assisting node  may initiates gNB modification request/required  procedure with rlc reestablishment indication IE when outage is detected by assisting node. After receives message,  the hosting node can know RLC has been re-established at assisting node, then the hosting node may trigger PDCP data recovery. But in this case, the assisting does not know the uplink transmission quality of other legs, so, the assisting node can trigger UL path switch procedure by its own radio condition, However, it is still necessary for hosting node to make the final decision whether to perform UL path switch or not.

In ENDC split bearer case, only the PDCP hosting node know the UL link quality for both hosting node and assisting node from UP DDDS feedback, therefore, PDCP hosting node can directly trigger and perform UL path switch  via SgNB modification request/required  X2AP message. Furthermore, the explicit RLC re-establish indication is needed within SgNB modification request/required message to command assisting node to re-establish RLC.
Proposal 3:  For assisting node initiates UL path switch case, add an “RLC Re-establish Required ” IE to the X2AP sgNB Modification Reques/Reuired message, to enable the assisting node to inform the hosting node that RLC needs to be reestablished at the assisting node. Add an “RLC Re-establish Command ” IE to the X2AP SgNB Modification Confirm/Acknowledge message, to enable the hosting node to command the assisting node to re-establish RLC.
Proposal 4:  For hosting node initiates UL path switch case, add an “RLC Re-establish Command ” IE to X2AP SgNB Modification Reques/Reuired message, to enable the hosting node to command the assisting node to re-establish RLC.

Proposal 5:  The corresponding CRs based on [1][2] to reflect F1AP/X2AP updates on  RLC re-establishment  are provided in [4][5].
Conclusion
The following  observations and proposals  are provided:

Observation 1:  The gNB-DU does not know the uplink transmission quality of other legs, the gNB-DU can trigger UL path switch procedure by its own radio condition, However, it is still necessary for gNB-CU to make the final decision whether to perform UL path switch or not.

Proposal 1:  For gNB-DU initiates UL path switch case, add an “RLC Re-establish Required ” IE to the F1AP UE Context Modification Required message rather than “RLC status”, to enable the gNB-DU to inform the gNB-CU that RLC needs to be reestablished at the gNB-DU. Add an “RLC Re-establish Command” IE to the F1AP UE Context Modification Confirm message, to enable the gNB-CU to command the gNB-DU to re-establish RLC.
Observation 2:   gNB-CU can get all leg radio quality information from DDDS frame, therefore, gNB-CU can directly trigger and perform UL path switch procedure.

Proposal 2:  For gNB-CU initiates UL path switch case, add an “RLC Re-establish Command ” IE to the F1AP UE Context Modification Request message, to enable the gNB-CU to command the gNB-DU to re-establish RLC.

Proposal 3:  For assisting node initiates UL path switch case, add an “RLC Re-establish Required ” IE to the X2AP sgNB Modification Reques/Reuired message, to enable the assisting node to inform the hosting node that RLC needs to be reestablished at the assisting node. Add an “RLC Re-establish Command ” IE to the X2AP SgNB Modification Confirm/Acknowledge message, to enable the hosting node to command the assisting node to re-establish RLC.
Proposal 4:  For hosting node initiates UL path switch case, add an “RLC Re-establish Command ” IE to X2AP SgNB Modification Reques/Reuired message, to enable the hosting node to command the assisting node to re-establish RLC.

Proposal 5:  The corresponding CRs based on [1][2] to reflect F1AP/X2AP updates on  RLC re-establishment  are provided in [4][5].
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