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1. Introduction

This paper proposes two solutions to handle PDCP Control PDUs and RLC Control PDUs, with the first one they are handled with a Data/Control bit in PDCP/RLC respectively, with the second one the MAC handles them directly. 

2. Discussion
It has been agreed that a PDCP SN is only assigned to PDCP SDUs during RAN2#58bis. RAN2 understands that there are two types of PDCP PDUs, the ones carrying upper layer’s data and those created by PDCP which do not get a PDCP SN. In RAN2 we have been referring to these messages as PDCP Control PDUs. 

One example of PDCP Control PDU is the message used to perform PDCP SN reporting after handoff. Another example is the RoHC feedback packets. It is beneficial for the user as well as for the radio resources to prioritize these messages over the regular user plane traffic. The SN reporting allows saving the transmission of duplicates over the air. The Ack packet of RoHC allows the sender to start transmitting fully compressed packets, thereby reducing header overhead.

Similar considerations apply to RLC, where Control PDUs include Status Message and possibly other FFS messages. Generally it is desirable to allow prioritization of control traffic over user’s data within a radio bearer. Below we propose two methods to distinguish Data PDUs from Control PDUs and handle Control PDUs. The pros and cons of each method are evaluated.

2.1. Data/Control indicator in the header

One Data/Control bit is allocated in the PDCP/RLC header to distinguish the Data PDU type from the Control PDU type. The Control PDU header features some additional header to further indicate the type of Control packet; namely PDCP SN report, a RoHC feedback for PDCP and Status or FFS for RLC.

For PDCP and RLC both Data and Control PDUs transported by RLC and are subject to the QoS rules that apply to this radio bearer. Also the PDCP Control PDUs is subject to L2 ARQ, which improves the reliability but may delay delivery in cases where earlier data packets are missing. 
This method offers a clean way to distinguish Data from Control within the PDCP/RLC header. However in terms of overhead it requires one bit in the PDCP/RLC header. While it seems minimal, it makes it harder to fit all the header information in one byte header, as is desirable for optimized VoIP operation.
2.2. MAC transport of PDCP/RLC Control PDU

With this proposal the PDCP and RLC Control PDUs bypass RLC; they are transported directly by the MAC. The MAC header indicates when the MAC payload is PDCP Control PDU or RLC Control PDU and further it needs to indicate which logical channel ID (LCID) to route the message to. 

This method offers several advantages

· It provides an easy way for the MAC to not account for PDCP/RLC control messages when applying rate control rules, as expected on the uplink. Indeed if a Control PDU was within PDCP and RLC PDUs, the MAC would have a difficult time knowing which bytes are control and therefore not subject them to rate control policies

· It provides means for the MAC to prioritize PDCP/RLC Control packets over the user’s data of this radio bearer. If desired the MAC may prioritize over other radio bearers as well.
· It provides means for the MAC to perform ARQ on control messages if deemed appropriate, in a manner potentially more suitable than that or RLC since L2 ARQ is tuned for best user data performance

· It saves the D/C bit in the PDCP header and in the RLC header. While this may seem academic, it turns out to be very useful when designing 1-byte headers for headers optimized to 1-byte.

On the downside, there is a little extra complexity in order to handle this cross layer optimizations. Because PDCP and RLC are always collocated it seems quite doable however. 
3. Conclusion
In this contribution we proposed two methods to handle PDCP and RLC Control packets 

· with 1bit Data/Control in their respective header 

· By encapsulating the PDCP/RLC Control PDUs directly in MAC PDUs.

