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1. Introduction

The RAN#53 plenary meeting has approved a work item on the Multiflow transmission schemes for the HSDPA networks  [1]. During the RAN2#77 meeting, there was an agreement to introduce DTX/DRX for the intra-site Multiflow operation, and DTX for the inter-site case. As asked by a few proponents, more discussions are needed on the DL DRX for inter-site Multiflow.

In [2], a few proponents elaborate further on feasibility of enabling DL DRX for the inter-site Multiflow case and propose to introduce that functionality. With this paper, we delve into the details of how HS-SCCH DTX/DRX activation orders can work in the inter-site Multiflow scenario. 

2. DTX/DRX activation for Multiflow

2.1 General considerations

Before starting to consider particular functional details, it is worth mentioning that even though the general DTX/DRX parameters are provided by RNC, the actual activation (and deactivation) command comes from the NodeB, after which a UE starts to monitor the activity on the corresponding channels and enter DTX/DRX state upon the expiry of those timers.  For the inter-site Multiflow, such a design starts to pose some challenges, in particular, whether any NodeB can send an order to activate/deactivate DTX/DRX and whether some form of coordination is needed in terms of informing another NodeB about the transmitted HS-SCCH order. While the second issue is explained better in section 2.1, here we would like to express our thoughts on which NodeB sends an order to activate DTX/DRX. Practically, any NodeB, serving or assisting one, can issue an order which originates from the existing fact that a UE anyway has to monitor the HS-SCCH channels from serving and assisting cells. From the practical and the network internal RRM point of view, it can be more beneficial that only a serving NodeB sends the order. Otherwise, if each NodeB runs two independent RRM blocks, they may start to issue (controversial) commands based only its local metrics. On the other hand, the fact that only a serving NodeB sends the DTX/DRX order can be just an implementation preference not explicitly limited by the standard.

2.2 Functional details

UL DTX

The actual activation status of the UL DTX, as decided by a NodeB, may be somewhat irrelevant for another NodeB. However, in case of Multiflow, assisting NodeB(s) listen for the UL channels not only for the purpose of the UL power control, but also for the purpose of scheduling DL data, which is based on the received CQIs. More precisely, in case of Multiflow, UE sends a compound CQI report that contains CQIs for both the primary and the assisting NodeBs. As a result, a NodeB may benefit from knowing whether UL DTX is on or off to optimize their internal CQI averaging algorithms, when the DTX is on and the UE does not send UL CQI reports all the time. Since the UL DTX configuration is provided by RNC, but is activated by a Node B, the latter may inform about changes in the UL DTX status to other Node B(s) taking part in the Multiflow operation. 

Proposal 1: Introduce the Iub signaling to exchange the UL DTX activation status between NodeB participating in the inter-site Multiflow operation.

DL DRX

Similar to the UL DTX case, the general DL DRX parameters are provided by RNC, whereas the activation of the DL DRX configuration, after which a UE starts to monitor the HS-SCCH channel activity, is decided by a NodeB, which in turn might need to inform all the other NodeB(s) about it. However, a special care must be taken that all the NodeB(s) are aware of the activated DL DRX. 

Suppose, that a NodeB activates the DL DRX via the HS-SCCH order and a UE enters almost immediately the DL DRX cycle due to a possible small inactivity timeout. It may happen that the DL DRX activation indication reaches the other NodeB some time later, thus possibly resulting in a situation when the other NodeB tries to schedule data while a UE does not listen to the DL HS-SCCH channel. As an example, the DL DRX activation order is to be applied within the 12 slots, i.e., 8 ms. According to TS 25.331, the smallest DL DRX inactivity time is  1 sub-frame, e.g., 2ms. So, if takes more than 10ms to deliver the DL DRX activation status to a NodeB in a different site, the latter can start to schedule data whereas a UE will not listen to the HS-SCCH channel.

Proposal 2: Introduce the Iub signaling to exchange the DL DRX activation status between NodeB participating in the inter-site Multiflow operation.

3. Conclusions

In this discussion paper, we have presented further design and implementation aspects with regards to the HS-SCCH activation/deactivation orders with DTX/DRX in the inter-site Multiflow case. Our general view is that orders and their functionality can be kept as in the legacy releases with no impact on the UE side. However, some form of coordination might be needed, especially for the DL DRX, to avoid potential data loss upon activation. 

Proposal 1: Introduce the Iub signaling to exchange the UL DTX activation status between NodeB participating in the inter-site Multiflow operation.

Proposal 2: Introduce the Iub signaling to exchange the DL DRX activation status between NodeB participating in the inter-site Multiflow operation.
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