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1. Introduction
At RAN2#79, it was agreed that UE in MF-HSDPA operation mode is allowed to Bi-cast SRB2/3/4 data (carrying RRC messages) in two HS-DSCH serving cells, so that the robustness of SRBs can be improved for the sake of receiving diversity. Such RLC level data Bi-casting does not bring additional specification&complexity overhead to NW/UE on top of what MF-HSDPA feature has already introduced. However, in our mind, it has not been much discussed whether it makes sense to perform MAC level SRB data bi-casting, particularly in intra-NodeB scenario. In this contribution, we shall continue discussing on this issue.
2. Discussions
Compared to Rel-8 eSCC feature, the main benefit from SRB bi-casting is that UE can receive the RRC messages with much shorter latency, so that the UE HO procedure becomes more robust. Besides Inter-NodeB MF-HSDPA scenario, such principle can also be applied for all scenarios where UE has more than one HS-DSCH channels configured, e.g. MC-HSDPA (typically dual band case) or Intra-NodeB MF-HSDPA, where the improvement of SRBs robustness is desired as well.

Before the introduction of above RLC level SRB bi-casting principle in Rel-11, there might be implementation level means to improve the SRB robustness for intra-NodeB scenario, e.g. NodeB always makes wise scheduling for SRB data over the best qualified HS-DSCH channel instead of others. Such solution is rather simple and clean but challenges the scheduling freedom and does not benefit from the advantage of receiving diversity. Therefore we view standardized SRB bi-casting is necessary for Rel-11 onwards NW/UE in broader scenarios.
Observation 1: SRB bi-casting should be applied in broader scenarios than inter-NodeB MF-HSDPA alone.
Unlike inter-NodeB scenario, it is unnecessary for RNC to duplicate the same SRBs data on RLC level and Bi-cast them to the same NodeB, and it seems more proper for MAC-ehs entity to duplicate these SRB related RLC PDUs and transmit them over different HS-DSCH channels semi-simutaneously (e.g. within the HARQ RTT). We take DB-DC-HSDPA configuration scenario for example, and the scheme is depicted in Figure 1 below:

[image: image1.png]SRB related MAC-d Flow to be transimitted
by Multi-Carriers w. SRB Bi<cast instruction

l

MAC-ehs duplicates

‘nicrous [EGRURY "° "¢ FC P nuerous NEERDUN
<
2

£

MAC-ehs TBs toh) transmitid overcarrier & MACl Ths the chsmited v caries B

Receiving MAC-ehs behaves in legacy way, and submits correctly
received MAC-ehs TBs, and receiving RLC ighores duplicated ones

L Eecwmoceos QN 00 |





Figure 1: MAC-ehs level Bi-casting SRB data
Above MAC-ehs level Bi-casting scheme shall require at least following specification changes:

1: SRB Bi-cast instruction over Iub to tell transmitting MAC-ehs entity when the Bi-casting shall be activated and which HARQ entities shall be involved in case of more than two HARQ entities being configured.
2: Transmitting MAC-ehs entity recognizes and duplicates the SRB related RLC PDUs and send them over selected HARQ entities with different TSN semi-simutaneously.

It is worth mentioning that the receiving MAC-ehs entity disregards the SRB data duplication&sending on transmitting MAC-ehs side, and still behaves in legacy way: namely receiving MAC-ehs entity submits correctly received and reordered MAC-ehs TBs to receiving RLC entity. Receiving RLC entity gets the RLC PDUs in sequence and shall prevent unnecessary RLC NACKs as long as particular RLC PDU of certain ID is received correctly in time (t-Reordering timer may be applied here). Receiving RLC entity shall ignore the duplicated received PDUs.

Observation 2: It is possible to apply MAC-ehs level Bi-casting for SRB2/3/4 in MC-HSDPA or Intra-NodeB MF-HSDPA scenarios.
During above process, as the receiving MAC-ehs entity may ask for MAC level retransmission for each HARQ independently (HARQ 1 may not know that the same RLC PDUs have already been correctly transmitted by HARQ 2), hence UE shall get a number of duplicated RLC PDUs at the end with great likelihood, which causes some air capacity loss. To avoid MAC level retransmission redundancy, transmitting MAC-ehs entity may transmit the TBs containing the same RLC PDUs with the same TSN, and the receiving MAC-ehs entity may provide proper HS-DPCCH ACK/NACKs coding to avoid unnecessary MAC level retransmissions. Obviously, it shall bring further complexity on both NodeB and UE side, so seems not justified to be standardized. As highlighted in [1], the SRB data is anyway of low traffic volume, hence does not impact the air capacity in significant manner.
Observation 3: To align with the principle for RLC level SRB Bi-casting, it is unnecessary to complicate the handling of MAC-ehs level SRB Bi-casting in order to minimise MAC level retransmission redundancy.
Based on above observations, we would propose:
Propose 1:  To consider aforementioned simplified MAC-ehs level Bi-casting scheme for SRB2/3/4 as long as UE is configured&activated with more than one HS-DSCH channel for intra-NodeB scenario.
Unlike inter-NodeB scenario, the multiple HARQ entities in intra-NodeB scenario are able to synchronize with each other at DL data scheduling, therefore the SRB bi-casting data may arrive much closer in timeline on UE side (no severe DL skew effect!), where t-Reordering timer may not be necessarily applied. For that reason, MAC-ehs level SRB Bi-casting is even possibly applied for MC-HSDPA capable UEs of earlier releases.
To minimize the specification changes over Iub, MAC-ehs entity can also perform autonomous SRB Bi-casting without any instruction from RNC. E.g. based on HS-DPCCH CQI feedbacks, MAC-ehs may decide autonomously when to activate SRB data Bi-casting and over which two HARQ entities to send them. Such solution does not need any ASN.1 change, so possibly applied for NW of earlier releases.
Propose 2:  To consider the early implementation of MAC-ehs level SRB Bi-casting scheme aforementioned.
3. Conclusions
In this contribution, we discussed the extension of SRB Bi-casting principle for intra-NodeB scenario and kindly ask RAN2 to consider follows:
Propose 1:  To consider aforementioned simplified MAC-ehs level Bi-casting scheme for SRB2/3/4 as long as UE is configured&activated with more than one HS-DSCH channel for intra-NodeB scenario.
Propose 2:  To consider the early implementation of MAC-ehs level SRB Bi-casting scheme aforementioned.
4. References
[1] R2-123282
Signalling radio bearers with HSDPA Multiflow
Nokia Siemens Networks
Disc
[2] TS 25.331, Radio Resource Control (RRC); Protocol Specification.

[3] TS 25.308, High Speed Downlink Packet Access (HSDPA); Overall description.

[4] TS 25.322, Radio Link Control (RLC) Protocol Specification.








































3GPP


