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1.
Introduction
After the joint meeting with SA3 in January, it was agreed that PDCP and ciphering functionality are located in aGW. And last Plenary decided that ARQ operation is in the eNB.
2.
Discussion
In WCDMA, PDCP compresses and decompresses IP packet header and ARQ is used to guarantee delivery of data to peer entity. This is also true for the LTE.
But the difference is the location. In WCDMA, both PDCP and ARQ are located in the same network node, which is RNC. On the other hand in LTE, PDCP is located in aGW and ARQ is located in eNB. Accordingly, the interaction between ARQ and PDCP should be standardized due the physical separation. Following two can be considered:
Sequence Number Management

In WCDMA, PDCP should manage sequence number to support lossless relocation. This sequence number is exchanged between RNC and UE when RNS relocation occurs. But due to the fact that this sequence number is not explicitly included into the PDCP PDU, PDCP needs support from the lower layer, RLC.
When requested by upper layer, transmitting side RLC reports reception status of each PDCP SDU by the peer entity to PDCP. Without this information, the transmitting side PDCP and receiving side PDCP will keep different sequence number for the same PDCP PDU.

For the LTE case, the situation is different because aGW includes not only header compression/decompression functionality but also ciphering functionality. Though it is not decided whether PDCP entity include also ciphering function, it is clear that PDCP entity may get support from ciphering function due to co-location within aGW.

That support is sequence number used by ciphering function. Explicit sequence number included in the data packet is needed to perform ciphering and deciphering, If in-sequence delivery is guaranteed from MAC in eNB, then ciphering function can detect whether there is MAC SDU or PDCP SDU loss or not by checking only the sequence number. This internal information in aGW will ensure sequence number synchronization between PDCP.

Accordingly, primitive exchange on this aspect is not needed between MAC of eNB and PDCP of aGW.
Compression/Decompression Context
In WCDMA, RNC is in control of all the configuration of radio parameters. Thus even when only the parameters in Node-b change, the PDCP in RNC can know that there is some change in the Node-b. If PDCP knows the changes in lower entity, it is beneficial to PDCP. 
For example, when MAC-hs reset occur, all the MAC PDUs in Node-b will be flushed. This is one of appropriate time for the PDCP to generate full header packet. Unless, the contexts between UE and RNC will be out of synchronization until next full header packet arrives in the UE. Another example is MRW procedure or Reset procedure. The occurrence of these procedures in RLC can be informed to PDCP to optimize PDCP operation.
But in LTE, because PDCP and MAC are not within same physical node, eNB can reconfigure radio parameter without involvement of aGW. Or, when the eNB changes serving cell within same eNB, aGW does not know about this because there is no path change between aGW and eNB. And, MAC ARQ status or event is also not available to aGW. If these events can be known to aGW, it will enhance and assist PDCP operation. Accordingly, some information or events in eNB should be delivered to aGW. Following can be options for the information delivery mechanism.
First possibility is to use control plane signalling. Whenever some event occurs in eNB, the eNB informs this event using, for example, NBAP. After informed by NBAP, the aGW takes appropriate actions like full header transmission.  

Second possibility is to use in-band signalling. I.e., whenever some event occurs in eNB, then eNB informs this event by inserting control PDUs into the data stream from eNB to aGW. When the aGW receives this control PDU, it takes that information into account in controlling the PDCP operation. Using Frame header is also possibility.
At this moment, it seems early to compile all the events that should be informed to aGW. But it is beneficial to define supporting mechanism to inform aGW of events in eNB. 
3.
Conclusion
It is proposed to discuss and agree to: 

- Provide signalling support between eNB and aGW about event such as reconfiguration and ARQ status, etc.

- Further investigate the events that are beneficial if indicated from eNB to aGW. 
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