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1 Introduction
In RAN3#101, the contribution [1] raises a clarification on the highest NR PDCP PDU SN for retransmitted PDCP PDU. However, there is no conclusion.  In this contribution, we will further address this issue. 
2 Discussions
Fig. 1 shows the scenario we consider,  which has the following steps:

· Step 1: CU sends packets #100~#104 to DU. However, #102&#104 are get lost over F1-U

· Step 2: DU triggers DDDS and indicates that NR-U SN of #102&#104. In this case, the CU realizes that #102&#104 are lost

· Step 3: CU retransmits #102 first and then #104 to DU by marking them as retransmitted packet. 

· Step 4: later, CU realizes that some packets (#95, #96, and #97) originally served by another leg should be retransmitted via such DU (may be result from the radio link outage in another leg);

· Step 5: CU sends #95, #96, and #97 one by one to DU by marking them as retransmitted packet. 

· Step 6: DU sends those retransmitted packet to the UE. 

· Step 7: DU sends DDDS to the CU to reflect the transmission status of the retransmitted packets.   
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Fig. 1 Scenario
For RLC AM mode, in step 7, “if retransmission NR PDCP PDUs have been delivered, the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE among those retransmission NR PDCP PDUs received from the node hosting the NR PDCP entity”. Such reporting is to help CU know which packets are delivered, so that the CU can delete the delivered packet and move forward PDCP PDU transmission. 

Observation 1: the reported highest NR PDCP PDU SN for the transmitted packets can help CU delete the delivered packets and move forward PDCP PDU transmission.  

However, how to report such highest NR PDCP PDU SN is unclear since the retransmitted packet may not be delivered in the increasing order of NR PDCP PDU SN, which is resulted from how to understand “delivered in sequence to UE”:

· Understanding 1: such highest NR PDCP SN is SN of the PDCP PDU which is the last in-sequence delivered PDCP PDU right before the DDDS is sent.  Such in-sequence delivered means the packet is delivered one-by-one following the arriving order. For example:
· Packet sending and arriving orders are #102, #104, #95, #96, #97, and all 5 packets are delivered. Then, DU reports #97. After receiving this, the CU realizes all five packets are delivered, and then deletes them;
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· Packet sending and arriving orders are #102, #104, #95, #96, #97, and all packets except #104 are delivered. Then, DU reports #102. After receiving this, the CU realized #102 is delivered. 
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Such understanding is under the assumption that the CU sending order is the same as DU receiving order. If this is always true, such understanding is feasible. However, in practice, over F1-U, the arriving order may be different from sending order. For example, if the sending order is #102, #104, #95, #96, #97, while the arriving order is #102, #95, #96, #104, #97, and all packets except #104 are delivered. Then, DU reports #96, and then CU realizes that #102, #104, #95, #96 are delivered, which is incorrect. 
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Observation 2: if the arriving order is different from the sending order, Understanding 1 may result in that the undelivered packet is regarded as delivered one. 
The reason causing the above problem of Understanding 2 is that the packet arriving order may be different from the sending order. Currently, this problem may not be solved without further enhancement (e.g., indicating the sending order of the packet).
· Understanding 2: such highest NR PDCP SN is SN of one delivered PDCP PDU, before which all PDCP PDUs with smaller SNs are delivered among all retransmitted PDCP PDUs when DDDS is sent. For example:
· The retransmitted packets are #102, #104, #95, #96, #97, and all 5 packets are delivered. Then, DU reports #104. After receiving this, the CU realizes all five packets are delivered, and then deletes them;
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· The retransmitted packets are #102, #104, #95, #96, #97, and all packets except #104 are delivered. Then, DU reports #102. After receiving this, the CU realized #95, #96, #97, #102 are delivered. 
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Such understanding is under the assumption that the retransmitted packets at DU side are the same as those at CU side.  However, in some cases, when DDDS is sent out, some packets sent out by CU may not arrived at DU. In other words,  the reported highest PDCP PDU SN may be derived among a subset of retransmitted packets sent out by CU. For example, CU sends  #102, #104, #95, #96, #97. When DDDS is sent out, #97 is not arriving DU, while the rest packets are delivered. In this case, the DU reports 104, which results in that CU realizes all five packets are delivered since CU assumes that all packets have been arrived DU when DDDS is sent out. 
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Observation 3: if some retransmitted packets sent by CU do not arrive DU when DDDS is sent out, Understanding 2 may result in that some undelivered packets are regarded as delivered one.  
To solve the issue caused by the Understanding 2, one possible method is to reuse the existing Polling scheme. Specifically, when CU includes Reporting Polling Flag in DL USER DATA and there are retransmitted packets in DU, the CU will not send retransmission packets to DU until receiving the DDDS, as shown in Fig. 2. With this method, it can avoid retransmission packet arrival after DDDS, and such arrived packet with SN smaller than the one reported in DDDS.
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Fig. 2 Existing scheme
According to the above analysis, Understanding 2 is better than Understanding 1, and the existing NR-U scheme can be used to solve the issue caused by Understanding 2. Moreover, Understanding 2 is aligned with the understanding to “delivered in sequence” for the normal packet.
Proposal 1: the “the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE” in TS38.425 for both normal and retransmission PDCP PDU can be understood that: 

· the highest the NR PDCP PDU SN is the SN of one delivered (retransmission) NR PDCP PDU, before which all NR PDCP PDUs with smaller SNs are delivered among all (retransmission) PDCP PDUs when DDDS is sent.
Moreover, to solve the problem of above understanding, we can further clarify that

Proposal 2: if the Reporting Polling Flag is included in DL USER DATA and there are retransmission packets at CU, the CU will not send retransmission packets till receiving DDDS. 

Since the current specification description causes some misleading among companies, it would be better to make further clarification in TS38.425. So, the corresponding CR is provided in [2].  

3 Conclusions
In this contribution, we discuss “highest NR PDCP PDU SN” in NR-U, and we propose

Proposal 1: the “the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE” in TS38.425 for both normal and retransmission PDCP PDU can be understood that: 

· the highest NR PDCP PDU SN is the SN of one delivered (retransmission) NR PDCP PDU, before which all NR PDCP PDUs with smaller SNs are delivered among all (retransmission) PDCP PDUs when DDDS is sent.
Proposal 2: if the Reporting Polling Flag is included in DL USER DATA and there are retransmission packets at CU, the CU will not send retransmission packets till receiving DDDS. 
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