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Introduction                            
Data forwarding is a critical function that achieves lossless handover in LTE and 5G. In LTE, data forwarding function is mainly allocated at the PDCP layer. During data forwarding procedure, PDCP SDUs, i.e. IP packets in most cases, are forwarded from the source PDCP entity to the target PDCP entity.
In NR, SDAP layer is newly introduced, so PDCP SDU is not IP packet any more. In this contribution, data forwarding function is discussed of LTE and 5G, and some proposals are drawn for data forwarding in 5G. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Discussion  
In 10.1.2.3 of [1], data forwarding function is described as follows,
Upon handover, for downlink RLC-AM DRBs, the source eNB may forward in order to the target eNB all downlink PDCP SDUs with their SN that have not been acknowledged by the UE. In addition, the source eNB may also forward without a PDCP SN fresh data arriving over S1 to the target eNB. And for uplink RLC-AM DRBs, the source eNB forwards to the Serving Gateway the uplink PDCP SDUs successfully received in-sequence until the sending of the Status Transfer message to the target eNB. Then at that point of time the source eNB stops delivering uplink PDCP SDUs to the S-GW. And for downlink RLC-UM DRBs, PDCP SDUs that have not been transmitted may be forwarded. In addition, the source eNB may forward fresh downlink data arriving over S1 to the target eNB. And for uplink RLC-UM DRBS, the source eNB forwards all uplink PDCP SDUs successfully received to the Serving Gateway (i.e. including the ones received out of sequence).
Observation 1: In LTE, only PDCP SDUs, possibly with SN are forwarded.
As indicated in [2], the specification has not described the details of Data Forwarding function so far except some principles for inter system.
Observation 2: In 5G, Data forwarding function should be described minutely.
PDCP PDU is composed of PDCP header and PDCP SDU. In LTE, PDCP SDUs of User Plane received from the upper layer are mostly IP packets [3]. So the data forwarding of IP packets can be achieved by forwarding PDCP SDUs.
In NR, the L2 data flow is shown in Fig.1 [2],


Fig.1. Data Flow Example [2]
In Fig.1, because SDAP sub-layer is introduced, IP packets are SDAP SDUs, and PDCP SDUs are SDAP PDUs.
As described in [4], SDAP PDU is used to convey SDAP SDU with/without an SDAP header. Whether the SDAP header is presented or not, the logical mapping relationship between QoS flow and DRB cannot be avoided. If PDCP SDUs are still forwarded in Data Forwarding procedure in NR, it is not IP packets but SDAP PDUs are forwarded. As a consequence, the wrong mapping relationship between QoS flows and DRBs may occur because there is no responsibility of target gNB to keep the same mapping relationship between QoS flows and DRBs as in source gNB.
Observation 3: Data forwarding function in 5G is different from that in LTE because SDAP sub-layer is introduced.
As shown in Fig.2, SDAP SDU is IP Packet. If SDAP SDUs are forwarded in Data Forwarding procedure, the target that IP packets are forwarded has been achieved. In LTE, as indicated in [1], PDCP SDUs are forwarded with their PDCP SN. But in NR, there is no SDAP SN. Whether SDAP SN is introduced, or PDCP SN is still used, is left as an open issue which doesn’t preclude any other solutions and should be discussed further.
Proposal 1: Data Forwarding of L2 should be specified in SDAP in the sight of the correctness of the protocol stack, and the corresponding function at SDAP should be discussed.
Conclusions
In this contribution, the observations and proposal are listed as below:
Observation 1: In LTE, only PDCP SDUs, possibly with SN are forwarded.
Observation 2: In 5G, Data forwarding function should be described minutely.
Observation 3: Data forwarding function in 5G is different from that in LTE because SDAP sub-layer is introduced.
Proposal 1: Data Forwarding of L2 should be specified in SDAP in the sight of the correctness of the protocol stack, and the corresponding function at SDAP should be discussed.
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