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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
According to the RAN2#95bis meeting discussion, RAN2 made the following agreement:
	-	Complete PDCP PDUs can be delivered out-of-order from RLC to PDCP. RLC delivers PDCP PDUs to PDCP after the PDU is reassembled.


According to the legacy split bearer configuration, RoHC cannot be configured while t-Reordering is configured [2]:
	36.331:
E-UTRAN does not configure ROHC while t-Reordering is configured (i.e. for split DRBs, for LWA bearers or upon reconfiguration from split or LWA to MCG DRB).


In this contribution, we discuss the RoHC issue related to the split bearer and the out-of-order delivery from RLC to PDCP.
2. Discussion
2.1 RoHC IR packet
According to the RoHC procedure, the RoHC transmitting entity may send the RoHC IR (Initialization and Refresh) packet via the user plane PDCP PDU. The IR packet is used to refresh/initialize the RoHC entity by indicating the profile ID and context ID (i.e. CID) of the RoHC [3]. Then all the packets after the IR packet will be using the new RoHC context for header compression as indicated by the IR packet. As the PDCP entity cannot differentiate the RoHC IR packet (which is a PDCP data PDU of the user plane) from other PDCP data PDU (i.e. data), the PDCP entity shall deliver all the PDCP PDUs to the RoHC entity in-sequence.
Observation 1: The RoHC IR packet sent via PDCP data PDU needs to be delivered in-sequence.
2.2 RoHC issue in non-HO case
The legacy split bearer of LTE does not support RoHC. The reason of not supporting RoHC for split bearer is due to the out-of-order reception of PDCP PDU from both MCG and SCG, which causes the out-of-order reception of RoHC IR packet. In NR, as RAN2 agreed to support out-of-order delivery of PDCP PDUs from RLC to PDCP, the PDCP should be configured with a re-ordering function to ensure the in-sequence PDCP SDU delivery from PDCP to upper layers. Then the non-split bearer and split bearer will have the same issue of out-of-order reception of RoHC IR packet.
Observation 2: Due to out-of-order delivery of PDCP PDU from RLC to PDCP, the non-split bearer will have the same RoHC issue (i.e. out-of-order reception of RoHC IR packet) as the split bearer.
If RoHC is not supported, the header compression benefit (e.g. 40 bytes TCP/IP header can be compressed to less than 10 bytes.) is lost for the split bearer. From our understanding, the RoHC should be supported for both split and non-split bearer in NR so as to improve the transmission efficiency in the air interface. The solution to support RoHC for both split and non-split DRB can be unified.
Proposal 1: RoHC should be supported for both split and non-split DRB.
According to the analysis given Observation 1 in 2.1, the PDCP needs to deliver the received PDCP to the RoHC entity in-sequence after the PDCP PDU re-ordering. 
Proposal 2: For the non-handover case, the receiving PDCP entity decompresses the PDCP PDUs in-sequence after re-ordering the PDCP PDUs.
2.3 RoHC issue in HO case


Figure 1: RoHC issue in HO
During handover, the PDCP will have the PDCP PDUs (which uses the RoHC context from the source gNB) from the source gNB and the PDCP PDUs (which could use the new RoHC context from the target gNB due to the IR packet refreshing) from the target gNB in the reordering window, as illustrated in the above figure. 
Observation 3: During HO, the PDCP in NR will have the PDCP PDUs (which uses the RoHC context from the source gNB) from the source gNB and the PDCP PDUs (which could use the new RoHC context from the source gNB due to the IR packet refreshing) from the target gNB in the reordering window.
If the PDCP entity follows the behaviors as given in Proposal 1 (i.e. non-HO case), the IR packet (e.g. PDU(2) in Figure 1) will refresh the RoHC entity of the UE and cause the de-compression failure of source packets (e.g. PDUs highlighted in green in Figure 1). Thus during the handover, the PDCP of the UE shall first decompress the source PDCP PDUs in-sequence and then decompress the target PDCP PDUs in-sequence.
Proposal 3: During handover, the receiving PDCP entity firstly decompresses the source PDCP PDUs in-sequence after re-ordering the source PDCP PDUs, and then decompresses the target PDCP PDUs in-sequence after re-ordering the target PDCP PDUs.
3. Conclusion
According to the analysis given above, we have the following observations and proposals:
Observation 1: The RoHC IR packet sent via PDCP data PDU needs to be delivered in-sequence.
Observation 2: Due to out-of-order delivery of PDCP PDU from RLC to PDCP, the non-split bearer will have the same RoHC issue (i.e. out-of-order reception of RoHC IR packet) as the split bearer.
Observation 3: During HO, the PDCP in NR will have the PDCP PDUs (which uses the RoHC context from the source gNB) from the source gNB and the PDCP PDUs (which could use the new RoHC context from the source gNB due to the IR packet refreshing) from the target gNB in the reordering window.
Proposal 1: RoHC should be supported for both split and non-split DRB.
Proposal 2: For the non-handover case, the receiving PDCP entity decompresses the PDCP PDUs in-sequence after re-ordering the PDCP PDUs.
[bookmark: _GoBack]Proposal 3: During handover, the receiving PDCP entity firstly decompresses the source PDCP PDUs in-sequence after re-ordering the source PDCP PDUs, and then decompresses the target PDCP PDUs in-sequence after re-ordering the target PDCP PDUs.
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