3GPP TSG-RAN WG2 Meeting #84
(
R2-134026
San Francisco, USA, November 11 – November 15, 2013
Agenda item:

7.2.2.2
Source:
LG Electronics Inc.
Title: 
Need for restricting UL transmission to one eNB
Document for:

Discussion and Decision
1.
Introduction
At the last meeting, RAN2 decided to progress on Architectures 1A and 3C. Between them, the Architecture 3C supports bearer split utilizing radio resource of both MeNB and SeNB. However, one issue was brought up whether the bearer split is also applied to UL, the reason being that not supporting bearer split in UL could simplify the specification work, and it will help the SCE work to be finalized in Rel-12 time frame.

This document discusses the impact of not supporting UL bearer split in Architecture 3C.

2.
Restricting UL transmission to one eNB
Not supporting UL bearer split in Architecture 3C means that the UL PDCP SDU transmission is restricted to one of the link between MeNB-UE and SeNB-UE links. The Figure 1 shows an example of restricting UL PDCP SDU transmission to the MeNB in Architecture 3C.
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Figure 1. Example of restricting UL PDCP SDU transmission to the MeNB in Architecture 3C
In this example, UL PDCP SDUs are always transmitted by the RLC/MAC for the MeNB. Then, the BS calculation in MAC could be simpler because all the data available for transmission in PDCP is included in the BS calculation of MAC-M, while 0 is included in the BS calculation of MAC-S. With this method, the problem of double calculation of data available for transmission in PDCP can be avoided.

Observation 1: Restricting UL PDCP SDU transmission to one eNB makes BS calculation simpler.
However, since the DL transmission is performed on both paths, RLC STATUS PDU is anyway generated in both RLC-M and RLC-S. This RLC STATUS PDU is included in data available for transmission in RLC, and thus it is included in BS calculation. Hence, even if PDCP SDU transmission is restricted to the MeNB, the MAC-S needs to send BSR to the SeNB in order to transmit RLC STATUS PDU. Then, to transmit the BSR, all the scheduling related information (e.g. SR, PHR, SRS) needs to be transmitted to the SeNB. It means that UL transmission to the SeNB cannot be avoided even if the UL PDCP SDU transmission is restricted to the MeNB.
Observation 2: Even if UL PDCP SDU transmission is restricted to one eNB, UL transmission to the other eNB cannot be avoided due to the transmission of the RLC STATUS PDU.
To completely remove the UL transmission to the SeNB, the transmission of RLC STATUS PDU to the SeNB should be prohibited. One method may be that the UE RLC-S forwards the RLC STATUS PDU to the UE RLC-M, the UE RLC-M transmits the RLC STATUS PDU to the MeNB RLC-M, and then the MeNB RLC-M forwards the RLC STATUS PDU to the SeNB RLC-S via Xn interface.
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Figure 2. Example of RLC STATUS PDU forwarding between eNBs
But the RLC STATUS PDU forwarding method has following implications/drawbacks.
· A new RLC Control PDU format may need to be introduced to transport the RLC STATUS PDU of other RLC entity.

· BSR may need to be modified to include the RLC STATUS PDU of RLC entities that do not have connection with the MAC.
· Transmission of RLC STATUS PDU is very much delayed, which results in stalling of DL data transmission.

Thus, we think introducing RLC STATUS PDU forwarding method is not as simple as expected.
Observation 3: RLC STATUS PDU forwarding method can be used to avoid UL transmission to an eNB, but it has drawbacks and protocol impacts.
In addition, we already agreed at the last meeting [1] that for eNB-specific bearer, UE sends BSR information related to specific bearer towards the eNB for which corresponding bearer belongs to. This agreement means that with Architecture 1A, BSR is sent to both MeNB and SeNB. If BSR is sent, all the UL transmission is allowed. Then, it is not a good approach to restrict the UL transmission to one eNB only in Architecture 3C.
Observation 4: In Architecture 1A, UL transmission is allowed to both MeNB and SeNB.

4.
Conclusion

In this paper, we have analyzed the impact of restricting UL PDCP SDU transmission to one eNB, and following observations are made:

Observation 1: Restricting UL PDCP SDU transmission to one eNB makes BS calculation simpler.
Observation 2: Even if UL PDCP SDU transmission is restricted to one eNB, UL transmission to the other eNB cannot be avoided due to the transmission of the RLC STATUS PDU.
Observation 3: RLC STATUS PDU forwarding method can be used to avoid UL transmission to an eNB, but it has drawbacks and protocol impacts.
Observation 4: In Architecture 1A, UL transmission is allowed to both MeNB and SeNB.

With these observations, we think restricting UL transmission to one eNB is not simple and may cause some problems. Thus, we propose;
Proposal: In Architecture 3C, restricting UL transmission to one eNB is not needed.
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