
3GPP TSG-RAN WG2 Meeting #100	R2-1713009
Reno, USA, 27th November - 1st December 2017                                     	

Source:	vivo 
[bookmark: Title]Title:	UE layer-2 behaviors at SCell-failure
[bookmark: Source][bookmark: _GoBack]Agenda Item:	10.3.3.5	
[bookmark: DocumentFor]Document for:	Discussion and Decision
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN2-NR-AH#2 meeting [1], the following agreements were made regarding the handling of RLC failures when duplication is enabled:
Agreement:
-	For the split bearer, RLC failure is detected upon the reaching of maximum ARQ retransmission and RLF is triggered, i.e. SCG RLC failure triggers SCG RLF, and MCG RLC failure triggers MCG RLF. 
FFS whether maximum ARQ retransmission is only criteria for RLC failure
-	For the duplicate bearer using DC, RLC failure is detected upon the reach of maximum ARQ retransmission and RLF is triggered, i.e. SCG RLC failure triggers SCG RLF, and MCG RLC failure triggers MCG RLF.
FFS Behavior for duplicate bearer using CA
In the RAN2#99 meeting [2], RAN2 achieved the following consensus regarding the RLC failure of the CA duplicate bearer:
Agreement:
-	RLC reports maxNumberofRLC retransmissions are reached to RRC.   
-	For a logical channel restricted to one or multiple SCell(s) (i.e. logical channel configured for duplication) UE reports the failure to the gNB (e.g. SCell-RLF) but no RRC re-establishment happens.
 
It has been agreed that RLF due to maximum retransmission is not triggered for the logical channel that is only mapped to one or more SCell(s). However, what UE should do for this RLC failure scenario is still unclear based on current agreements. In this contribution, we will discuss the UE layer-2 behaviors at SCell failure for CA duplicate bearer in detail. 
Discussion
Packet duplication is a new function introduced in NR. As shown in Figure 1, for the CA duplicate bearer, one packet transmission can be via two legs/RLC entities which are mapped to different carriers. 


Figure 1.  PDCP Duplication in CA
When reaching maximum re-transmission in RLC entity which is linked only to SCell, the UE will report the failure information to network. According to the agreement from RAN2#99 meeting, this procedure will not bring out RRC re-establishment. 
Under this situation, we think that the UE should reset the failed RLC entity. Even though this operation may clear the received packet in the buffer, it can avoid the frequent report of the SCell-failure information to the network. The reason is that if the RLC entity is not re-established the UE will continue to transmit the stored packet until the RLC transmission buffer is empty. For every transmitted packet, it will suffer the maximum number of retransmission due to logical channel restriction to the SCell. In addition, frequent report will bring the network unnecessary processing load. In extreme situation, it may cause network congestion.

1 
Proposal 1: UE should re-establish the RLC entity which encounters SCell failure

As reaching maximum re-transmission in SCell RLC entity means there is problem on the corresponding SCell, UE should avoid continuing to transmit or receive packet via the failed SCell. On the one hand, it is beneficial for UE to save power. On the other hand, it can avoid unnecessary interference to the other UE.
Proposal 2: UE should stop transmitting/ receiving on the failed SCell.

When the SCell failure occurs, the UE should deactivate the function of PDCP duplication. Otherwise the PDCP entity will keep indicating the duplicated packet data volume in the BSR, and submitting the duplicated packet to the failed RLC entity.
Proposal 3：UE should deactivate the function of PDCP duplication.

When the SCell failure has been detected, UE will inform the network of the failure information, and wait for the network to reconfigure the serving cells for the LCH transmission. During the period between RLC failure and the consequent RRC reconfiguration, UE should stop any transmission of that LCH as proposal 2. In order to reduce the transmit delay and guarantee reliability at the same time, UE can modify the default transmit route to the transmit route in which the RLC entity does not experience failure.
Proposal 4：If the RLC entity of the default path of bearer configured with PDCP duplication encounters SCell failure, UE can change the default path to the transmit path in which the RLC entity does not experience failure.

For a bearer configured with PDCP duplication, if all the RLC entities which are restricted to SCell experience failure, it means that bad channel condition between transmitter and receiver which cannot ensure successful transmission. In order to save network resource overhead, it is better to suspend DRB.
Proposal 5：For a bearer configured with PDCP duplication, if all the RLC entities which are only mapped to SCells encounter SCell failure, UE should suspend the bearer.
Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: UE should re-establish the RLC entity which encounters SCell failure.
Proposal 2: UE should stop transmitting/ receiving on the failed SCell.
Proposal 3：UE should deactivate the function of PDCP duplication.
Proposal 4：If the RLC entity of the default path of bearer configured with PDCP duplication encounters SCell failure, UE can change the default path to the transmit path in which the RLC entity does not experience failure.
Proposal 5：For a bearer configured with PDCP duplication, if all the RLC entities which are only mapped to SCells encounter SCell failure, UE should suspend the bearer.
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