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1 Introduction
In RAN2#101 meeting, an issue was raised and discussed about how to include a poll in the last PDU in case of split operation or duplication operation [1], however no conclusion was made. In this contribution, we will further analyse this issue and try to give our preference about the solutions. 
2 Discussion
In [1], three cases are identified, which are problematic when the transmission operation changes from using two legs to using one leg. In this case, the last RLC PDU sent via the deactivated leg is likely to contain no poll bit. This is because by the time the last PDU is sent, there may still be data awaiting transmission via the secondary leg in the PDCP entity or the RLC entity. When the secondary leg is deactivated or when the data volume becomes lower than a threshold, the previous available data may be discarded or transmitted via the primary leg. This makes the last PDU already sent via the secondary leg unable to include a poll bit. In this case, no matter whether the receiving side has received the last PDU or not, it will send no acknowledgement. We will analyse if there is any issue in different cases as follows.
· Case 1: Change from duplication operation to single-leg transmission 
In this case, as the duplication is deactivated, it means the primary leg is good enough to satisfy the reliability of the PDU. Even if the last PDU in the deactivated leg is lost, the duplicated PDU will succeed in the primary leg. However, when the duplication is activated again, the secondary RLC entity would continue to be used. The transmitter will get the acknowledgement from the receiver for the last previously transmitted RLC PDU(s). The secondary RLC entity may indicate this acknowledgement information to the PDCP entity, and this could cause some confusion if the HFN has already updated. 
To solve this issue, the RLC entity should be allowed not to send the acknowledgement information to the PDCP entity upon the RLC acknowledgement. This is internal UE implementation and a note can be added in the RLC specification.
Proposal 1: Add a note in RLC specification: 
UE may not send an indication to the upper layers of successful delivery of an outdated RLC SDU to avoid HFN misalignment upon a positive acknowledgement.
· Case 2: Change from split operation to single-leg transmission
In this case, if the last sent RLC PDU(s) is lost, the receiving will have no idea of the missing PDU(s). Therefore lossless transmission cannot be ensured. Besides the PDCP window may be stuck by the missing packet, leading to longer latency in PDCP layer.
Furthermore, after a while, if the secondary leg is used again, the same issue may happen as described above for Case 1.  
According the above analysis, this issue needs to be solved in Case 2, i.e. change from split operation to single-leg transmission. In order to avoid packet loss, the transmitting side needs to set a poll bit in the last PDU as in normal case. More specifically:

· If all the RLC SDUs/PDUs has been transmitted or segmented, PDCP shall deliver a PDCP PDU as well as a last PDU indication to the RLC entity, when the RLC entity is not used for PDCP transmission anymore, e.g., when the data volume becomes below the threshold after the transmission of this PDU.
· If there is remaining pre-processed RLC SDUs/PDUs that has not been transmitted, the PDCP shall deliver a last PDU indication to the secondary RLC entity, when the RLC entity is not used for PDCP transmission anymore. After receiving a the indication, the transmitting RLC entity will include a poll for the last RLC PDU.
All the above operations should be UE internal behaviours and should be up to UE implementation. Therefore, we propose:

Proposal 2: Add a note in RLC specification:

For a PDCP entity associated with two RLC entities, when a RLC entity is not used for PDCP transmission: if all the RLC SDUs/PDUs in the RLC entity have been transmitted or segmented, PDCP may deliver a PDCP PDU as well as a last PDU indication to the RLC entity; otherwise, the PDCP may only send a last PDU indication to the RLC entity.
3 Proposals
Based on the discussion in this paper, we have the following observation and proposal:
Proposal 1: Add a note in RLC specification: 
UE may not send an indication to the upper layers of successful delivery of an outdated RLC SDU to avoid HFN misalignment upon a positive acknowledgement.
Proposal 2: Add a note in RLC specification: 
For a PDCP entity associated with two RLC entities, when a RLC entity is not used for PDCP transmission: if all the RLC SDUs/PDUs in the RLC entity have been transmitted or segmented, PDCP may deliver a PDCP PDU as well as a last PDU indication to the RLC entity; otherwise, the PDCP may only send a last PDU indication to the RLC entity.
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