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Introduction

In the last RAN3#101bis meeting, the RLC reestablishment was discussed, here we provide further analysis on this topic.

Discussion

2.1 RLC reestablishment for EN-DC
Two cases need to be considered in EN-DC, one is MN terminated split bearer, the other one is SN terminated split bearer.

MN terminated split bearer

In this case, the PDCP hosting node is MeNB, when MeNB decides to perform UL switch, MeNB will trigger the SGNB MODIFICATION REQUEST message with “UL configuration” set to MCG in order to switch the UL link to MeNB, then SgNB will decide whether to perform the RLC reestablishment or not, after the RLC reestablishment is performed in SgNB, the SgNB will reply with SGNB MODIFICATION REQUEST ACKNOWLEDGE message with SgNB to MeNB Container (includes NR CG-Config message), which includes the the RLC re-establishment flag ( reestablishRLC, see TS38.331), while MeNB will set the the PDCP data recovery flag and trigger the RRC reconfiguration towards UE.

Here, if we assume that MeNB can not understand NR RRC reconfig, then the “RLC Status” IE needs to be included in the SGNB MODIFICATION REQUEST ACKNOWLEDGE message, else the above signaling has already been supported in TS36.423.

SN terminated split bearer

In this case, the PDCP hosting node is SgNB, when SgNB decides to perform UL switch (SgNB may receive the UL outage from MeNB via DDDS over X2 interface) in order to switch the UL link to SgNB, the SgNB sends SGNB MODIFICATION REQUIRED message including UL Config IE set to SCG and including NR RRC configuration for the UE (CG-Config IE), MeNB decides whether to re-establish RLC or not, after the RLC reestablishment is performed in MeNB, the MeNB sends SGNB MODIFICATION CONFIRM message to the SgNB including the RLC Status IE set to “reestablished”, the SgNB set PDCP recovery flag in SgNB to MeNB Container (includes NR CG-Config message), then MeNB performs the RRC reconfiguration towards UE. After receives the SGNB RECONFIGURATION COMPLETE message, the SgNB prepares for the PDCP data recovery with sending UL PDCP status report to UE. 

The signaling flow is shown in Figure1 as below:
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                                 Figure1: SN terminated split bearer case, signaling flow option1
If MeNB is allowed to set PDCP recovery flag after it has performed RLC reestablishment by itself, then the second round of interaction between MeNB and SgNB in Figure1 can be avoided, which helps to reduce the latency. The corresponding signalling flow in shown in Figure2 as below:
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                                       Figure2: SN terminated split bearer case, signaling flow option2
One argument for above signalling is whether MeNB can read the NR RRC reconfig or not. Even the IE "RadioBearerConfig" is defined in NR RRC , the IE will be used by eNB itself in case NR PDCP is used on MN side (e.g. for the MN termiated split bearer/SCG bearer, the NR PDCP is always used in MN side, and the NR PDCP can also be used even for the MN termianted MCG bearer). So, we think the eNB can read the "RadioBearerConfig" anyway. Based on above assumption, the signalling flow in Figure2 is the best option with least time delay to perform PDCP recovery correctly.

Currently, the SGNB MODIFICATION CONFIRM message only includes the NR RRCReconfigurationComplete message, therefore, no matter Option1 or Option2 is selected,  the “RLC Status” IE needs to be included in the SGNB MODIFICATION CONFIRM message to inform the PDCP hosting node about the RLC reestablishment for SN terminated split bearer.

Proposal1: For EN-DC case, if we assume MeNB can not read NR RRC reconfig,  then the “RLC Status” IE needs to be included in the SGNB MODIFICATION REQUEST ACKNOWLEDGE message and the SGNB MODIFICATION CONFIRM message.

Proposal2: For EN-DC case, if we assume MeNB can read NR RRC reconfig,  then the “RLC Status” IE needs to be included in the SGNB MODIFICATION CONFIRM message.

2.2 RLC reestablishment for Xn interface

In the case of other MR-DC scenarios, except EN-DC, MN or SN always use NR PDCP, which means that RadioBearerConfig can always be understood by the PDCP hosting node.

For MN terminated split bearer, there is no need to include  the “RLC Status” IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message, the MN can perform PDCP recovery based on RadioBearerConfig in S-NG-RAN node to M-NG-RAN node Container.

For SN terminated split bearer, the SN can perform PDCP recovery based on RadioBearerConfig in M-NG-RAN node to S-NG-RAN node Container, there is no need to include  the “RLC Status” IE in the S-NODE MODIFICATION CONFIRM message.

Proposal3: For other MR-DC cases, MN and SN can understand RadioBearerConfig by each other, there has no impact on Xn interface to support RLC reestablishment indication.

Conclusion and Proposal
Here we propose:

Proposal1: For EN-DC case, if we assume MeNB can not read NR RRC reconfig,  then the “RLC Status” IE needs to be included in the SGNB MODIFICATION REQUEST ACKNOWLEDGE message and the SGNB MODIFICATION CONFIRM message.

Proposal2: For EN-DC case, if we assume MeNB can read NR RRC reconfig,  then the “RLC Status” IE needs to be included in the SGNB MODIFICATION CONFIRM message.

Proposal3: For other MR-DC cases, MN and SN can understand RadioBearerConfig by each other, there has no impact on Xn interface to support RLC reestablishment indication.

The corresponding CR for TS36.423 is provided in [1].
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