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According to the mobility discussion in the RAN2#106 meeting [1], RAN2 agreed to introduce the DAPS (Dual Active Protocol Stack). In this contribution, we discuss the details on how the ROHC is implemented in the DAPS solution.
Discussion
According to 36.323 [2], one PDCP entity can have at most one DL ROHC instance and one UL ROHC instance. It is also possible to configured ROHC only for the uplink (i.e. via uplinkOnlyHeaderCompression). And when the PDCP entity is configured with “drb-ContinueROHC”, the ROHC instance does not reset.
DL ROHC compression/decompression in DAPS
Following the current PDCP procedure, the DAPS solution can have a single DL ROHC instance when the drb-ContinueROHC is configured. If the drb-ContinueROHC is not configured, the UE should have two separate ROHC instances, one for the target link and one for the source link.
Proposal 1: If drb-ContinueROHC is configured, one PDCP entity has one DL ROHC instance.
Proposal 2: If drb-ContinueROHC is not configured, one PDCP entity has two DL ROHC instances, one for the source connection and another for the target connection.
As the LTE RLC entity ensures the in-order delivery of RLC SDU to the PDCP entity, the PDCP entity can decompress the PDCP PDU via the corresponding DL ROHC instance immediately without reordering.
Proposal 3: The PDCP entity decompresses the received PDCP PDU via the corresponding DL ROHC instance immediately without reordering.
Regarding the ROHC feedbacks, separate DL ROHC instance will create separate ROHC feedbacks. We consider that before releasing the source connection, the PDCP entity should send the ROHC feedbacks to its corresponding peer ROHC entity.
Proposal 4: Before releasing the source connection, the PDCP entity sends the ROHC feedback of the source DL ROHC instance via the source link and the ROHC feedback of the target DL ROHC instance via the target link.
When the source connection is released, the PDCP should release the source DL ROHC instance. However as the source RLC entity would submit the RLC SDU(s) stored in the RLC reordering buffer, then the PDCP entity should decompress the source RLC SDU(s) first before releasing the source DL ROHC instance to avoid the packet loss.
Proposal 5: When the source connection is released, the UE releases the source DL ROHC instance after decompressing the PDCP PDU received from the source RLC entity.
Regarding the eNB behaviors, we would expect that the source eNB and the target eNB can use their own ROHC context independently and separately for the PDCP SDU compression.
UL ROHC compression/decompression in DAPS
For the DAPS solution, the PDCP entity switches its PDCP data PDU transmission from the source link to the target link after the successful RACH completion. Then we could have the following options for the UL ROHC instance:
· Option 1: Two UL ROHC instances at the same time
· Option 2: One UL ROHC instance at a time
From our understanding, both Options are feasible. However Option 2 would introduce extra complexities as when the PDCP entity is configured with two separate ROHC contexts, the PDCP entity would delay the configuration of the target ROHC context until the UL path switching of the PDCP data PDU. According to the RRC configuration, the PDCP entity could have the ROHC configured for both UL and DL (i.e. via a single field of headerCompression), the PDCP entity would need to separate the ROHC configuration for DL and UL even though the ROHC is configured simultaneously for DL and UL. Regarding the drb-ContinueROHC, we consider that the same principle as the DL ROHC instance can be reused.
Proposal 6: If drb-ContinueROHC is configured, one PDCP entity has one UL ROHC instance.
Proposal 7: If drb-ContinueROHC is not configured, one PDCP entity has two UL ROHC instances, one for the source connection and another for the target connection.
Then before the transmission path switching of the PDCP data PDU, the PDCP entity uses the source UL ROHC instance for compression. After the transmission path switching of the PDCP data PDU, the PDCP entity uses the target UL ROHC instance for compression.
Proposal 8: Before the UL path change of the PDCP data PDU, the PDCP entity uses the source UL ROHC instance for compression.
Proposal 9: After the UL path change of the PDCP data PDU, the PDCP entity uses the target UL ROHC instance for compression.
When the source connection is released, the PDCP entity can release the source UL ROHC instance immediately.
Proposal 10: When the source connection is released, the PDCP entity releases the source UL ROHC instance immediately.
Regarding the eNB behaviors, we consider that the received PDCP PDU at the eNB can be decompressed directly at the eNB side, as the RLC entity of the eNB can ensure the in-sequence delivery to the PDCP entity and the compressed PDCP SDU of each ROHC entity will arrives at the reception side always in-sequence. There is no specification impacts on the eNB side regarding the uplink decompression.

Conclusions
Based on the analysis given above, we have the following Proposals.
Proposal 1: If drb-ContinueROHC is configured, one PDCP entity has one DL ROHC instance.
Proposal 2: If drb-ContinueROHC is not configured, one PDCP entity has two DL ROHC instances, one for the source connection and another for the target connection.
Proposal 3: The PDCP entity decompresses the received PDCP PDU via the corresponding DL ROHC instance immediately without reordering.
Proposal 4: Before releasing the source connection, the PDCP entity sends the ROHC feedback of the source DL ROHC instance via the source link and the ROHC feedback of the target DL ROHC instance via the target link.
Proposal 5: When the source connection is released, the UE releases the source DL ROHC instance after decompressing the PDCP PDU received from the source RLC entity.
Proposal 6: If drb-ContinueROHC is configured, one PDCP entity has one UL ROHC instance.
Proposal 7: If drb-ContinueROHC is not configured, one PDCP entity has two UL ROHC instances, one for the source connection and another for the target connection.
Proposal 8: Before the UL path change of the PDCP data PDU, the PDCP entity uses the source UL ROHC instance for compression.
Proposal 9: After the UL path change of the PDCP data PDU, the PDCP entity uses the target UL ROHC instance for compression.
Proposal 10: When the source connection is released, the PDCP entity releases the source UL ROHC instance immediately.
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