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1.
Introduction
At the last meeting, RAN2 decided to progress on UP architectures 1A and 3C. The architecture 3C supports bearer split, and it was questioned whether the bearer split is also applied to SRB transmission. This document discusses whether the bearer splitting should be applied to SRB transmission, and, if applied, how it works.

2.
Need for SRB transmission on split bearer

Using split bearer for user plane data is deemed beneficial in that it can increase the throughput. However, the throughput enhancement is not required for SRBs, and it cannot justify the use of split bearer. 
Nevertheless, SRB transmission on split bearer is deemed beneficial for improving mobility robustness especially in Scenario #1 (i.e. intra-frequency small cell). It was therefore captured as technology potential in TR36.842 with the name of “RRC diversity”. The benefit may come from duplicate transmission of Handover Command message from both eNBs.
However, it should be noted that the duplicate transmission of Handover Command message can only be supported by architecture 3C, which is not aligned with RAN2’s aim that architecture 1A and/or 3C is realized by RRC configuration. Unless architecture 1A is removed from our selected options, RAN2 anyway has to develop solutions for 1A if the mobility robustness is really seen as challenge. Once a solution is developed for 1A, it can be also applied to 3C, and we don’t need other mechanism like RRC diversity.
Moreover, to support bearer split for SRBs, SRB needs to be transmitted in SeNB. Since we already agreed on CP architecture to C1 where the final RRC message is generated in MeNB, the RRC message received via SeNB is always outdated at least of a backhaul delay. The delayed transmission of Handover Command may lead to loss of connection. Then, the SRB transmission in SeNB is not so attractive.
To conclude, we think SRB transmission on split bearer suffers from backhaul delay and is only available for one of UP architecture, while having the limited gain. Thus, we propose that SRB is always transmitted from MeNB.
Proposal 1: SRB is always transmitted from MeNB.
3.
SRB with split bearer
Contrary to Proposal 1, if RAN2 thinks that SRB transmission on split bearer is beneficial and wants to apply this solution for 3C, the following needs to be discussed.
For the SRB transmission over split bearer, both the MeNB and the SeNB prepare a set of RLC/MAC entities for SRBs, and the PDCP in MeNB transmits the RRC message to at least one set of RLC/MAC entity. The UE also prepares two sets of RLC/MAC entities, one for MeNB and the other for SeNB. The protocol architectures supporting bearer split for SRB is shown in Figure 1.
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Figure 1. SRB on split bearer
With this split bearer, the RRC messages can be transmitted using one of the following options.
Option 1. Duplicate transmission

In this option, RRC messages are duplicated in PDCP and transmitted through both Path-M and Path-S. Since the same message is transmitted from both eNBs, this option provides higher mobility robustness than the other option. 

However, the higher robustness does not come for free. Since the same data is transmitted from both eNBs, the signaling redundancy is greatly increased. Moreover, depending on the UE location, one of the paths may be in bad radio condition, in which case the transmission on the radio resource in bad condition would be wasteful. In addition, PDCP protocol needs to be modified to support duplicate transmission in the transmitter and duplicate detection in the receiver.
Option 2. Path switching

Path-switching means that RRC messages are transmitted through one of the Paths depending on the radio condition. Since the throughput enhancement is not an issue for SRBs, packet-by-packet path switching is not required. The MeNB can decide the path to be used for RRC message transmission rather semi-statically, e.g. based on the measurement report from the UE.

This option may require PDCP reordering function because the PDCP can receive PDCP SDUs from two different paths. For the PDCP reordering function to cope with backhaul delay, the reordering timer needs to be set to a long value, which may cause unnecessary long reordering delay. However, since the PDCP reordering function is already needed for DRB, the same function can be used for SRB, and the commonality can be maintained.
It is obvious that the Option 2 provides lower mobility robustness than the Option 1. However, with proper path selection in Option 2, the difference may not be so big. On the other hand, Option 1 requires additional functionality (i.e. duplicate transmission and duplicate detection) compared with the Option 2. Therefore, we propose that path switching option be used if RAN2 decides that SRB is transmitted over split bearer.
Proposal: If RAN2 decides to support SRB transmission on split bearer, path switching option is used rather than duplicate transmission option.

4.
Conclusion

In this paper, we have shown our view on SRB transmission on split bearer. We basically think that this mechanism is not so essential, and we propose that;

Proposal 1: SRB is always transmitted from MeNB.
But if RAN2 feels that it is necessary mechanism, it is further proposed that;

Proposal: If RAN2 decides to support SRB transmission on split bearer, path switching option is used rather than duplicate transmission option.
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