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Introduction
The last RAN3-107-e introduced conditional mobility scenarios into the BL CR for TS 38.401 [1]. In this contribution, we further propose some refinements and also resolves one FFS. 
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Discussion
2.1     Inter-gNB-DU Contitional Handover or PSCell Change
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Figure 8.2.1.X-1: Inter-gNB-DU Conditional Handover or PSCell Change for intra-NR [1]
Let’s take a look at the above scenario. Once a candidate cell is prepared, the gNB-CU triggers the UE Context Modification procedure to the source gNB-DU in step 5 to deliver CHO command to the UE.
The above step 5 (and response in step 7) basically followed the legacy inter-gNB-DU mobility scenario in Section 8.2.1.1 of TS 38.401 [2], for which the purpose of the UE Context Modification procedure is mainly to indicate the source gNB-DU to stop data transmission to the UE when sending HO command. 
However, in terms of conditional mobility, the connection and data delivery between the UE and the source gNB-DU should be maintained until an execution condition is met. As a result, the source gNB-DU is not told to stop when sending CHO commands (the transmission stop happens much later after the UE executed CHO and successfully accessed to a target gNB-DU). There is no need to use an expensive UE Context Modification procedure just to transfer an RRC message. The DL RRC MESSAGE TRANSFER message is enough.
Observation 1: During conditional mobility, the UE maintains connection and data delivery with the source gNB-DU until an execution condition is met for a candidate cell.  

Observation 2: Unlike in legacy HO, when configuring CHO command to the UE, the source gNB-DU is not told to stop data transmission to the UE. No need to use an expensive UE CONTEXT MODIFICATION procedure to transfer an RRC message in the intra-NR scenario step 5.
Proposal 1: For intra-NR scenario, use DL RRC MESSAGE TRANSFER in step 5 to carry CHO command to the source gNB-DU, instead of using the UE Context Modification procedure. 

Since the Inter-gNB handover involving gNB-CU-UP change scenario is also currently being updated to accommodate DAPS HO and CHO for which the step 6 is used to carry DAPS/CHO commands without indicating the source gNB-DU to stop data transmission to the UE, we also propose to apply in the same way.
Proposal 2: Apply Proposal 1 in the same way for the Inter-gNB HO involving CU-UP change step 6.
Another issue is at after an execution condition is met. Normally, the target gNB-DU knows the UE successfully accessed when it receives the C-RNTI MAC CE in msg3 and verifies that the contained C-RNTI value matches to the one it has assigned in the HO command (or even before receiving msg3 if dedicated RACH preamble was assigned). Usually, this happens earlier than receiving the RRCReconfigurationComplete message because the C-RNTI MAC CE is of the highest logical channel priority and that RRC-layer acknowledgement is an UL-DCCH which has even lower priority than BSR [3][4], which often makes that RRC ack not sent immediately if not enough resources allocated in the first uplink grant. Moreover, any RRC message received is encapsulated in a PDCP PDU – RRCReconfigurationComplete message is for gNB-CU, for which gNB-DU cannot rely on.  

As a result, the principle we have developed in Rel-15 is that the target gNB-DU, once it verifies that the UE has successfully accessed, sends DDDS to the gNB-CU as a confirmation, which can enable the gNB-CU to trigger data transmission to the UE early as possible without having to rely on that RRC-layer acknowledgement.
However, the current sequence of procedures relies on this RRCReconfigurationComplete (steps 12-13) for the subsequent steps for the gNB-CU to inform the source gNB-DU, i.e., make it stop transmission and send DDDS of not delivered status (steps 14-15). This may result in delaying data transmission to the UE through the target gNB-DU, because, as mentioned above, an UL-DCCH is not of a high priority to be sent from the UE. Of course, gNB-CU can start sending packets to the target gNB-DU without waiting for DDDS from the source gNB-DU (e.g. as soon as it receives DDDS confirmation from the target gNB-DU). But this means unnecessary delivery of packets already received by the UE. To avoid duplicated delivery, DDDS from the source gNB-DU is critical, but this may delay transmission from the target gNB-DU to the UE unfortunately if these steps (steps 14-15) happen after the RRC-layer acknowledgement (steps 12-13).
Therefore, we believe the steps 14-15 should be placed earlier than the steps 12-13, so that fetching DDDS from the source gNB-DU could happen as soon as the gNB-CU receives DDDS confirmation from the target gNB-DU that the UE successfully accessed.

Observation 3: In legacy, target gNB-DU, once it verifies the UE has successfully accessed, sends DDDS to gNB-CU as a confirmation, which can enable gNB-CU to trigger data transmission to the UE early as possible without having to rely on the RRCReconfigurationComplete message.
Observation 4: However, current sequence of procedures relies on this RRC-layer acknowledgement (steps 12-13) for the subsequent action that gNB-CU informs the source gNB-DU, i.e., make it stop transmission and send DDDS of not delivered status (steps 14-15), which may delay data transmission to the UE through the target gNB-DU. 

Observation 5: Placing steps 14-15 earlier than steps 12-13 can enable fetching DDDS from the source gNB-DU to happen as soon as gNB-CU receives DDDS confirmation from the target gNB-DU that the UE successfully accessed.

Proposal 3: For intra-NR scenario, place the gNB-CU’s UE Context Modification procedure (steps 14-15) earlier than carrying the RRCReconfigurationComplete message (steps 12-13) so the latter does not stall the gNB-CU’s data transmission to the UE through the target gNB-DU.

2.2     Inter-gNB-DU Conditional PSCell Change using MCG SRB without MN negotiation
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Figure 8.2.2.X-1: Inter-gNB-DU Conditional PSCell Change using MCG SRB without MN negotiation in EN-DC [1]
In this EN-DC MCG SRB scenario, firstly, we see the same issue as observed in the intra-NR scenario as the gNB-CU’s UE Context Modification procedure (steps 14-15), which is to make the source gNB-DU stop transmission and send DDDS of not delivered status, happens after the RRC-layer acknowledgement through MeNB (steps 12-13). By the same reason, we also propose to swap those steps.
Proposal 4: Apply Proposal 3 in the same way for EN-DC scenario.

There is another issue at step 13, currently FFS. Although the purpose of the SGNB RECONFIGURATION COMPLETE message well suits to carry the RRC-layer acknowledgement, FFS was marked as it was not clear with respect to the behaviors involved with the timer TDCoverall. This timer protects secondary node against failure during SN-initiated SN modification procedure or MCG RRC reconfiguration as part of SN Addition or MN-initiated MN modification procedure. So far, it has been specified that the successful SgNB Reconfiguration Completion procedure requires en-gNB to stop this timer, since there has been no call flow that SN receives the SN RECONFIGURATION COMPLETE message (which shall stop this timer) without sending the SN ADD/MOD REQ ACK message (which starts this timer) [5]. In other words, the procedure is deemed successful only if the timer is running and not expired at the time of receiving this message. In this EN-DC MCG SRB scenario, however, the en-gNB indeed receives the RRCReconfigurationComplete message NOT as part of SN Addition or MN-initiated MN modification procedure. Moreover, this timer has been already started/stopped by SN MOD REQD/CNFM in steps 7-9, for which it has not been re-started afterwards. If we use the SGNB RECONFIGURATION COMPLETE message, a modification seems necessary. 

However, this doesn’t seem to validate considering another X2AP message without this timer involved, e.g. RRC TRANSER, which requires major shifts in stage-3 to carry the RRCReconfigurationComplete message. 

Observation 6: The successful SgNB Reconfiguration Completion procedure has been specified in X2AP that en-gNB shall stop the timer TDCoverall, which protects secondary node against failure during the SN-initiated SN modification procedure or MCG RRC reconfiguration as part of SN Addition or MN-initiated MN modification procedure. However, this timer has not been initiated when the step 13 happens in the EN-DC MCG SRB scenario.

Observation 7: Another message without this timer involved, e.g. RRC TRANSER, requires major shifts in stage-3 in order to carry the RRCReconfigurationComplete message. However, the purpose of SGNB RECONFIGURATION COMPLETE well suits to carry this RRC-layer acknowledgement in step 13. 

Therefore, we believe it is rightful to go with the SGNB RECONFIGURATION COMPLETE message and modify the description accordingly in TS 36.423 [3] so that the procedure is deemed successful even if the timer TDCoverall has not been initiated yet when receiving this message.
Proposal 5: For the EN-DC MCG SRB scenario step 13, remove FFS and go with the SGNB RECONFIGURATION COMPLETE message.
Proposal 6: Modify description accordingly in the X2AP SgNB Reconfiguration Completion procedure so that it is deemed successful even if the timer TDCoverall has not been initiated yet when receiving the SGNB RECONFIGURATION COMPLETE message.
The same will happen for other MR-DC with 5GC scenarios, for which the XnAP SN RECONFIGURATION COMPLETE message will be used to carry the RRCReconfigurationComplete message.

Proposal 7: Apply Proposal 6 in the same way for the XnAP SN Reconfiguration Completion procedure.
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Conclusion

In the present contribution we make the following observations:

Observation 1: During conditional mobility, the UE maintains connection and data delivery with the source gNB-DU until an execution condition is met for a candidate cell.  

Observation 2: Unlike in legacy HO, when configuring CHO command to the UE, the source gNB-DU is not told to stop data transmission to the UE. No need to use an expensive UE CONTEXT MODIFICATION procedure to transfer an RRC message in the intra-NR scenario step 5.
Observation 3: In legacy, target gNB-DU, once it verifies the UE has successfully accessed, sends DDDS to gNB-CU as a confirmation, which can enable gNB-CU to trigger data transmission to the UE early as possible without having to rely on the RRCReconfigurationComplete message.

Observation 4: However, current sequence of procedures relies on this RRC-layer acknowledgement (steps 12-13) for the subsequent action that gNB-CU informs the source gNB-DU, i.e., make it stop transmission and send DDDS of not delivered status (steps 14-15), which may delay data transmission to the UE through the target gNB-DU. 

Observation 5: Placing steps 14-15 earlier than steps 12-13 can enable fetching DDDS from the source gNB-DU to happen as soon as gNB-CU receives DDDS confirmation from the target gNB-DU that the UE successfully accessed.

Observation 6: The successful SgNB Reconfiguration Completion procedure has been specified in X2AP that en-gNB shall stop the timer TDCoverall, which protects secondary node against failure during the SN-initiated SN modification procedure or MCG RRC reconfiguration as part of SN Addition or MN-initiated MN modification procedure. However, this timer has not been initiated when the step 13 happens in the EN-DC MCG SRB scenario.

Observation 7: Another message without this timer involved, e.g. RRC TRANSER, requires major shifts in stage-3 in order to carry the RRCReconfigurationComplete message. However, the purpose of SGNB RECONFIGURATION COMPLETE well suits to carry this RRC-layer acknowledgement in step 13. 
Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: For intra-NR scenario, use DL RRC MESSAGE TRANSFER in step 5 to carry CHO command to the source gNB-DU, instead of using the UE Context Modification procedure.

Proposal 2: Apply Proposal 1 in the same way for the Inter-gNB HO involving CU-UP change step 6.
Proposal 3: For intra-NR scenario, place the gNB-CU’s UE Context Modification procedure (steps 14-15) earlier than carrying the RRCReconfigurationComplete message (steps 12-13) so the latter does not stall the gNB-CU’s data transmission to the UE through the target gNB-DU.

Proposal 4: Apply Proposal 3 in the same way for EN-DC scenario.

Proposal 5: For the EN-DC MCG SRB scenario step 13, remove FFS and go with the SGNB RECONFIGURATION COMPLETE message.

Proposal 6: Modify description accordingly in the X2AP SgNB Reconfiguration Completion procedure so that it is deemed successful even if the timer TDCoverall has not been initiated yet when receiving the SGNB RECONFIGURATION COMPLETE message.
Proposal 7: Apply Proposal 6 in the same way for the XnAP SN Reconfiguration Completion procedure.
The corresponding TPs for BL CRs for 38.401 [1], X2AP [6], XnAP [7] can be found in [8], [9], [10], respectively.
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