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In the RAN2 #99 meeting, the topic of UL switching and pre-processing with data split were discussed and the following agreements were reached [1]:
Agreement:
-	A UE with split bearer can be configured to transmit on a single path via RRC signalling 
-	The UE is allowed to pre-process data for split bearer before a request from lower layers is received and is allowed to submit to lower layers before a request is received. A restriction on bad UE behaviour or a requirement on proper behaviour will be added.
In the RAN2 #99bis meeting, PDCP retransmission upon UL path switch has been discussed, related agreement has not been reached. However, there is a problem that needs further discussion which shows as follow [2]:
=> FFS on UE behaviour upon UL path switch (e.g. retransmissions and data recovery)
In this contribution, we analyze the layer-2 behavior for AM DRB and UM DRB in detail. 
Discussion
In LTE DC, a threshold-based solution is applied for uplink split bearer. When the data buffered in PDCP is below a predefined threshold, UE only chooses the default path to perform uplink data transmission. Otherwise, both paths would be used in uplink data transmission.  
IN NR DC, network can select the transmitted path based on radio condition and traffic loads of both path, and indicate to UE via RRC signaling. As shown in figure 1, UE will switch to another path according to signaling indication.


Figure 1.  Path switch from MN to SN
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AM bearer
From our understanding, the uplink path change can have the following cases:
· Case 1: traffic offloading
· Case 2: radio condition change
For Case 1, re-establishing the RLC/PDCP will trigger unnecessary re-transmission, which does not benefit the traffic offloading and should be avoided. Then the LTE UL path switching procedure via RRC reconfiguration can be re-used.
For Case 2, we consider that the UE should stop the uplink transmission via the old link as soon as possible. Then the network could have the following ways to stop the uplink transmission via the old link (i.e. the RLC entity of the old link):
· Option 1: If the old link is via the SCG, the network can trigger the SCG change procedure to re-establish the SCG RLC and trigger the PDCP data recovery procedure.
· Option 2: If the old link is via the MCG, the network can trigger the handover procedure to re-establish the MCG RLC and SCG RLC, and trigger the PDCP re-establishment procedure.
· Option 3: A new procedure is defined to only re-establish the PDCP and the RLC entity of the split bearer. Given that re-establishing the AM RLC entity which is used for both uplink and downlink would still need the data recovery from the PDCP for both uplink and downlink. 
Option 1 and 2 are legacy LTE behaviors which may have impacts on the data transmission of other DRBs. Option 3 is an optimization which may is so urgent for the EN-DC completion. Thus we consider that we can leave to the network implementation to stop the RLC data transmission via the old link. 
Observation 1: For the traffic offloading case of uplink path switch, the AM RLC entity of the old link at the uplink path switch should not be re-established.
Observation 2: For the radio condition change case of uplink path switch, the network by implementation (e.g. SCG change or handover) can stop the RLC data transmission via the old link.

UM bearer
UM mode is often applied for the service with higher latency requirement, and this kind of service can tolerate losing packet. Therefore, for the bearer mapped to UM RLC entity, PDCP should not retransmit the packets which have been previously submitted to the lower layer upon path switch. It would be better to follow the principle of seamless switching in LTE, e.g. UE transmits the PDCP SDUs to the new path from the first packet which has not been submitted to lower layer before.
Due to the allowed pre-processing in RLC layer, some company think that it will result unacceptable packet loss with the reason that the number of PDCP SDUs performing pre-processing is out of control. Firstly, we consider that the UM entity does not have many buffer packet, as the pre-processing UM PDU will be sent to the MAC entity for multiplexing and the UM does not have the packet re-transmission. Here we list a few options for the uplink path switch of UM DRB:
· Option 1: Only reestablishing the UM RLC entity of the old link.
· Option 2: Reestablishing the UM RLC entity of the old link, and trigger PDCP data recovery. Given that the PDCP data recovery of the current procedure does not support UM mode.
· Option 3: Keeping the data transmission at the UM RLC entity of the old link.
For Option 1, one concern is that reestablishing the UM RLC entity may cause lots of gaps at the PDCP layer which will bring more packet transmission delay. For Option 2, by triggering the PDCP data recovery for the UM mode, the reordering delay at the PDCP will be minimized. But new procedure is need to for the PDCP data recovery to support the RLC UM mode. For Option 3, as the buffered data at the UM entity are not so many and the data loss of the UM entity via old link does not trigger radio link failure, we consider that keeping the data transmission at the UM RLC entity of the old link is still reasonable. But we would like to confirm that keeping the data transmission at the UM RLC entity of the old link can be left to the network implementation as in LTE.
Observation 3: At uplink path switching, the data transmission via the UM RLC entity of the old link should be kept, as the UM entity does not trigger RLF and re-setting the UM entity may require new procedures in PDCP to support data recovery for UM mode.

According to the analysis given above for both AM and UM, we consider that whether to keep/stop the data transmission at the old link upon uplink path switching can be left to the network implementation, and no extra enhancements are need.
Proposal: The network by implementation (e.g. SCG change or handover) can decide whether to stop/keep the RLC data transmission of both UM and AM via the old link at uplink path switch.

Conclusion
According to the analysis given above, we have the following proposals:
Observation 1: For the traffic offloading case of uplink path switch, the AM RLC entity of the old link at the uplink path switch should not be re-established.
Observation 2: For the radio condition change case of uplink path switch, the network by implementation (e.g. SCG change or handover) can stop the RLC data transmission via the old link.
Observation 3: At uplink path switching, the data transmission via the UM RLC entity of the old link should be kept, as the UM entity does not trigger RLF and re-setting the UM entity may require new procedures in PDCP to support data recovery for UM mode.
[bookmark: _GoBack]Proposal: The network by implementation (e.g. SCG change or handover) can decide whether to stop/keep the RLC data transmission of both UM and AM via the old link at uplink path switch.
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