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Introduction

The scenario of UE being simultaneously connected to Radio Access Network via high speed HSDPA connection and to a device via an external radio interface (e.g. Bluetooth) has been discussed in previous RAN2 meetings [1,2]. Since (1) peak data rates in HSDPA can reach 10 Mbps,  (2) peak data rates over an external connection are significantly lower and equal to approximately 728 kbps for Bluetooth and (3) instantaneous data rate over both radio interfaces can be impaired by mutually uncorrelated sources of interference, application buffer in UE may overflow during capacity outages of external interfaces. 

A common  agreement has been reached that flow control mechanism is necessary in order to couple instantaneous data rate over HSDPA connection to current capabilities of Bluetooth or another external interface. The mechanism has to satisfy the following requirements.

· It has to be sufficiently fast to cope with data rate variations of external devices 

· It has to be  flow specific
The aim of this document is to highlight the required changes for the proposed solutions and to argue whether logical channel - specific flow control is necessary and whether it justifies associated signalling complexity. 

Philips proposal for flow control

In previous meetings is was stated that a solution for a UE flow control should be per logical channel. Since logical channels are not know to the Node B they would need to be signalled to the Node B. The most recent contribution on the topic [2], proposed a method of providing flow control per set of previously specified logical channels. Since the external device can carry the streams of different priorities, STOP command shall be tied to a set of logical channels transported on a MAC-d flow. It was proposed to tie the timing of the CQI STOP command to a set of HARQ processes that are, in turn, is tied to a specific interface. By checking C/T field [5], Node B can determine the logical channel and hence stop its transmission if STOP command has been previously received.

The proposal fulfils the agreed requirements of a flow control solution, but will require several changes to the current specification such as: 
· New QoS attribute [4] exchanged during PDP context activation to indicate the data flow needs to be flow controlled (belongs to an external devise) 

· New QoS attribute needed, signalled to UTRAN via RNSAP / RANAP

· RNC informs the Node B about logical channels for flow control

· Node B generates mapping table of logical channels for flow control 

· Node B informs RNC about mapping table via NBAP

· RNC signals mapping table to UE via RRC 

When the UTRAN recognises that a data flow is added which needs to be flow controlled, it could increase the CQI reporting frequency.  This would ensure a flow control with a sufficiently fast reaction time. For a larger number of external devices the efficiency of the proposal decreases, since the distance between the respective CQI instances at which a STOP command can be sent increases. 

Action item: It is proposed to look into detail on which changes are required to enable flow control per logical channel and to conclude on the feasibility.  

So far, all contributions treating the scenario argued in favour of flow control by means of the existing HSDPA CQI uplink feedback signalling which is deemed to be sufficiently fast and could be configured with different reporting frequencies. In [6] the benefit was shown from mapping the STOP command next to the OOR (out-of-range) signal to minimise impact of erroneous CQI decoding. Even in the case that no decision on the STOP command is made at this meeting it would be future proof for possible solutions to change the position of the spare value in the CQI table at an early state.   

Action item: It is proposed to ask RAN1 to change the position of the spare value in the CQI table. 
Logical Channel or MAC-d Specific Flow Control?

From the previous section it can be seen that logical channel specific flow control requires significant changes to the current specification. Without additional uplink signalling a simple solution for the described problem is difficult to foresee for Release 5.  While acknowledging the benefit of logical channel specific flow control, we would like to questioning if our current assumption that MAC-d specific flow control is not sufficient is justified.

In any case we should be aware that there can be even multiple data flows within one logical channel. For data flows that request the same QoS the data streams are being multiplexed together if no independent bearer are set up. This is an network implementation issue and there is no way for the UE to influence this decision. From that perspective it is clear that even a flow control per logical channel (including RLC flow control) may not always provide a flow specific flow control. For instance a UE web browsing session may be stalled because the bluetooth connection is interfered. 

In case the data flows have different QoS they may also be of a different traffic classes, e.g. streaming and interactive traffic. In this case RLC entities corresponding providing Radio Bearers would be configured differently (e.g. in acknowledged mode for interactive and in unacknowledged mode for streaming). It is therefore not evident that respective logical channels should be multiplexed in same MAC-d flow. 
Action item: If no feasible solution can be found for logical channel specific flow control, the usefulness of MAC-d specific flow control compared to not having any UE flow control should be studied. In conclusion the group should revise the requirement of providing a flow control per logical channel. 

Conclusion

The contribution has discussed the impact of the requirement for logical channel specific flow control such as described in [2]. Furthermore it proposes to change the position of the spare value in the CQI table and to revise the requirement of providing a flow control per logical channel.
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