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1
Introduction
Several protocol enhancement have been proposed in the latency reduction SI [1]. In this contribution we discuss a different area of using bicasting as a means to ensure that data is delivered between UE and MeNB in minimal delay on a split bearer.
2
Discussion
The justification for the latency-reduction SID [1] contains the following.
Packet data latency is important not only for the perceived responsiveness of the system; it is also a parameter that indirectly influences the throughput. HTTP/TCP is the dominating application and transport layer protocol suite used on the internet today. According to HTTP Archive (http://httparchive.org/trends.php) the typical size of HTTP-based transactions over the internet are in the range from a few 10’s of Kbytes up to 1 Mbyte. In this size range, the TCP slow start period is a significant part of the total transport period of the packet stream. During TCP slow start the performance is latency limited. Hence, improved latency can rather easily be shown to improve the average throughput, for this type of TCP-based data transactions.  

As discussed in the excerpt above, TCP slow-start performance is latency limited. Reduced latency is beneficial for TCP performance also in continuous operation i.e. after TCP slow start. So there are cases where minimal-delay transfer of packets between peer PDCP entities is desirable.
LTE Rel-12 dual connectivity introduced split bearers, and the ongoing Rel-13 work item on Dual-connectivity Enhancements is completing their support with allowing to split also the uplink data on a split bearer. On a split bearer, whether the latency is lower when transmitting data via the MCG or the SCG depends on a number of factors such as the load in the MeNB and the SeNB, the X2 latency, etc. Considering the downlink, while the MeNB may have some means to estimate the latency that data packets would experience when transmitted via the SeNB and compare it to the expected delay if transmitting the same packets directly to the UE, such estimation might not always be accurate. Considering the uplink, the UE has even less means to estimate the latencies via MCG and SCG.
To ensure that data is delivered between UE and MeNB in minimal delay over a split bearer, in lightly loaded cases it makes sense to bicast, i.e. send duplicated packets over both MCG and SCG. The one arriving later at the receiving PDCP entity will simply be discarded by the duplicate-detection function.

It is probably a good idea not to bicast all transmitted data, as that can increase the network load excessively. Examples of when the gains exceed the pain may include e.g. TCP slow-start phase, and TCP ACKs not piggybacked with reverse-direction data, with the gain on UE perceived throughput with shorter latency for TCP ACK already proved by previous simulations [2]. It seems possible to define well-chosen conditions for determining when a given packet should be bicast, targeted to such beneficial cases. For instance, an upper limit on the size of the PDCP PDU would catch the non-piggybacked TCP ACKs while keeping the load-increase limited.
Proposal:
Capture in the TR that sending a packet duplicated – or bicasting - over both MCG and SCG ensures that it is delivered between UE and MeNB in minimal delay on a split bearer, and therefore it is beneficial if UE can be configured to bicast packets on a bearer split in uplink under well-chosen conditions.

3
Conclusion
In this contribution, we discussed bicasting as a means to ensure that data is delivered between UE and MeNB in minimal delay on a split bearer.
Proposal:
Capture in the TR that sending a packet duplicated – or bicasting - over both MCG and SCG ensures that it is delivered between UE and MeNB in minimal delay on a split bearer, and therefore it is beneficial if UE can be configured to bicast packets on a bearer split in uplink under well-chosen conditions.
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