Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG3 Meeting#101
    R3-184900
Gothenburg, Sweden, Aug. 20-24, 2018

Agenda Item:
31.3.4.8
Source: 
Huawei
Title:
RLC failure notification over F1
Document for:
Discussion and Decision
1 Introduction
In the past RAN2 meetings, the RLC failure with respect to the RLC entity associated with SCell only was extensively discussed at UE side for UL PDCP duplication [1]. In RAN2#102 meeting, it was agreed that LCID+MCG/SCG indication will be reported. In this paper, RLC failure notification over F1 is discussed, focusing on the impacts on UL PDCP duplication. 

2  Discussion
For PDCP duplication, it is agreed that two legs should be scheduled in separate serving cells. In RRCReconfiguration message, the associated serving cells with one leg is indicated by allowedServingCells in LogicalChannelConfig. In CU-DU architecture, gNB-DU is responsible of LogicalChannelConfig, i.e., the mapping relationship between LCID and serving cells is determined by gNB-DU. Here we should note one thing that, when there is RLC failure, this RLC failure impacts PSCell/SCell(s) only, which means for PDCP duplication case, one leg could not work anymore; if RLC fails for PCell, this is RLF failure but not RLC failure.
Observation 1: There is difference between RLC failure and RLF, RLC failure will impact one leg of PDCP duplication.

RLC failure is defined as the retransmission number exceeding the maximum retransmission number of the corresponding RLC entity associated with SCell only. Generally, RLC failure happens when signal strength of SCells are week. Therefore, the associated SCells should be removed upon RLC failure. In the email discussion of [2], old or new RRC message for RLC failure indication is discussed. That is, RLC failure information will be reported to gNB-CU. Meanwhile, gNB-DU is the one who determines the mapping relationship of LCID and the serving cells. Therefore, 

Proposal 1
When there is RLC failure indicated by UE, gNB-CU needs to inform gNB-DU so that SCells subjected to RLC failure should be removed. 
In order to remove SCells associated with RLC failure, it seems that gNB-CU can reuse the existing “SCell To Be Removed List”. However, it requests gNB-CU to read the detail content of CellGroupConfig provided by gNB-DU during the UE context setup phase, in order to acquire the SCells associated with LCID which encounters RLC failure. That is, it conflicts with the consensus that gNB-CU does not need to read the detail content of CellGroupConfig. Therefore, the possible way is to let gNB-CU to inform gNB-DU the LCID reported by UE which is subject to RLC failure. Upon receiving RLC failure indication of LCIDs, gNB-DU shall remove the associated SCells correspondingly. 

Proposal 2 
It is proposed that gNB-CU inform gNB-DU the LCID of failed RLC, and the gNB-DU should remove the SCell(s) subjected to that RLC failure accordingly. 
In order to inform gNB-DU the RLC failure, per LCID RLC failure indication can be introduced in UE CONTEXT MODIFICATION REQUEST message. Correspondingly, gNB-DU should respond with UE CONTEXT MODIFICATION RESPONSE message. 
Proposal 3 
It is proposed to update UE CONTEXT MODIFICATION REQUEST message, i.e. to include the failed LCID list, to inform gNB-DU about RLC failure. 
In addition of SCell removal, whether to keep PDCP duplication or not should be discussed. For example, if there’re only one PCell and one SCell. RLC failure means no more SCells can be used for PDCP duplication as two legs should be scheduled in separate serving cells. In this case, one leg should be removed and PDCP duplication can’t be kept. While if there are more than two SCells serving for PDCP duplication, gNB-CU actually doesn’t know which SCells are serving for which leg, which was decided by gNB-DU in the IE of CellGroupConfig. But as a factor, for DRB, PDCP duplication is enabled by gNB-CU by providing two F1 tunnels for one DRB; for SRB, PDCP duplication is enabled by gNB-CU to set Duplication Indication to be true. Therefore, whether to keep PDCP duplication or not should be still decided by gNB-CU.
Proposal 3bis
It is proposed gNB-CU to make the decision whether to keep PDCP duplication or not upon RLC failure, in case more than one SCell serving for one leg.
Option 1
PDCP duplication is kept

If PDCP duplication is kept, no explicit indication needs to be defined. That is, gNB-CU may only inform gNB-DU LCIDs of RLC failure. At gNB-DU side, it removes the associated SCells with the leg which encounters RLC failure, and reallocate other SCells available to it. Or, gNB-CU may additionally provide new SCells, then gNB-DU can allocate the new SCells to the leg which encounters RLC failure. And the reallocation and allocation depends gNB-DU’s implementation. 

Option 2
PDCP duplication is not kept

If gNB-CU decides to remove the leg which encounters RLC failure, there’re two alternatives for DRB PDCP duplication,

· Alt1 
remove one leg by remove one F1-U tunnel and one LCID. 
· Alt2
for DRB, remove one leg by remove one LCID.  
In order for further use, it is not preferred to remove one F1-U tunnel from two associated with one DRB. For DL, PDCP duplication can be disabled by gNB-CU not sending packets over two F1-U tunnels. For UL, removal of LCID should explicitly inform gNB-DU, as the mapping relationship of LCID and DRB is encoded in CellGroupConfig which is generated by gNB-DU. For SRB, PDCP duplication should be disabled as introduced in [3]. 

Proposal 4
For DRB PDCP duplication (uplink), removal of LCID to disable PDCP duplication should be explicitly informed by gNB-CU.

3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:

Observation 1: There is difference between RLC failure and RLF, RLC failure will impact one leg of PDCP duplication.

Proposal 1
When there is RLC failure indicated by UE, gNB-CU needs to inform gNB-DU so that SCells subjected to RLC failure should be removed. 
Proposal 2 
It is proposed that gNB-CU inform gNB-DU the LCID of failed RLC, and the gNB-DU should remove the SCell(s) subjected to that RLC failure accordingly. 
Proposal 3 
It is proposed to update UE CONTEXT MODIFICATION REQUEST message, i.e. to include the failed LCID list, to inform gNB-DU about RLC failure. 
Proposal 3bis
It is proposed gNB-CU to make the decision whether to keep PDCP duplication or not upon RLC failure, in case more than one SCell serving for one leg.

Proposal 4
For DRB PDCP duplication (uplink), removal of LCID to disable PDCP duplication should be explicitly informed by gNB-CU.
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