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1 Introduction

The current version of TS25.309 includes the following rules for setting of parameters, when a MAC-e PDU includes data from multiple MAC-d flows:

· The power offset of E-DPDCH(s) relative to DPCCH and maximum number of transmission associated to a MAC-e PDU including MAC-d PDUs coming from one or several MAC-d flows are set as follows;

· The UE selects the highest power offset and the highest maximum number of transmission among all the considered HARQ profiles associated to the MAC-d flows in the MAC-e PDU;

· Further optimisations such as explicit rules set by the SRNC are FFS; 

The aim of this contribution is to discuss if the part of the rule indicated in bold above, i.e. to always select the highest maximum number of transmissions is adequate. This is identified as open item 2.2 for stage 2  [1]. Our conclusion is that the current rule needs to be changed. 

2 The two attributes and their impact on QoS

As indicated in TS25.309, the UE has two principal parameters to set when forwarding a PDU of a certain size for transmission: the power offset and the maximum number of HARQ transmissions.

· The power offset regulates the resulting BLER that the ‘MAC bearer service’ offers to higher layers. A higher power offset leads to lower BLER. When combining data for multiple MAC-d flows with different BLER requirements in one MAC-e PDU, it is obvious that the higher power offset should be chosen for that PDU. This is not discussed further in this contribution.

· The Maximum number of HARQ transmissions sets an absolute maximum for the HARQ process: if the PDU is not correctly received after the maximum number of attempts, the PDU is discarded and the next PDUs can be handled and forwarded to higher layers. The setting of this parameter thus is a trade-off between latency and reliability (BLER) of the flow. A low parameter value will lead to a stricter latency guarantee, but higher BLER. Therefore, it is not obvious how to set this parameter for a MAC-e PDU when combining data from multiple MAC-d flows with different parameter values. If set to the highest value, as suggested by the current stage 2 text, the latency requirement of the flow with a lower parameter value is compromised. This is the core issue and the reason for the discussion. 

3 Which are the problematic scenarios?

Setting the maximum number of HARQ transmission parameter to a very low value does not make sense for a radio bearer operating in RLC acknowledged mode. It lowers MAC bearer service latency, but instead creates RLC retransmissions which increase the resulting latency for the service. 

For radio bearers operating in RLC unacknowledged mode however, a lower latency translates into a lower latency for the radio bearer as such, and this is therefore the potentially relevant scenario. 

For streaming services, latency is normally not an issue, which leaves us with Conversational services as the only services of interest. 

Such services benefit from very low latency, and HARQ-induced latencies of 10-20 ms may already be problematic. Thus, a setting the maximum number of HARQ transmissions parameter = 2 (for 10 ms TTI) appears to be a reasonable scenario to explore.

Consider a case where a UE uses a rather low bitrate conversational service and an interactive service in parallel. The conversational service has maximum number of transmissions parameter = 2, and the interactive service has maximum number of transmissions parameter = 6. To fill the power headroom presumably allocated to the UE, it is beneficial to multiplex both services in each MAC-e PDU. According to the rules set forth in the stage 2 specification, a MAC-e PDU containing data for both of these flows will have maximum number of transmissions parameter = 6. Some PDUs will require all 6 transmissions, which will increase latency for both services (and not only for that specific PDU). Hence, the latency requirement of the Conversational service will be compromised. And the important thing is, that while a BLER problem can be handled by higher layers through RLC retransmissions, a latency problem, once occurred, is irreparable by higher layers.

To conclude: for the scenario where a UE has a low bitrate Conversational service and another service in parallel, there is a valid problem with the current specification.

4 Solutions to the problem

4.1 Insufficient solutions

The following possible solutions, sometimes voiced in discussions, have been analysed and found insufficient:

1. “Never set the parameter really low, ie. use it only to prevent infinite number of retransmissions. “ 


=> Then we unnecessarily lose a means to provide low latency guarantees in HSUPA.

2. “Never combine flows in a MAC-e PDU that have so different parameter settings”

=> Then we cannot combine a low bitrate Conversational service with an interactive flow. For reasonable latency at least with 10 ms TTI, the Conversational service may want to send data in all TTIs, and the interactive flow quality will suffer tremendously.

3. “Always use 2 ms TTI for low latency services”


=> To the extent possible, we should design HSUPA for minimal latency support for 10 ms as well.

4. “Design the re-ordering entity so that Conversational service PDUs are forwarded to higher layers on time, even if certain PDUs are still missing”

=> This will lead to HARQ retransmissions of Conversational data that is never used by higher layers. This is considered a waste of radio resources (although this may be balanced to some extent by the gain of retransmitting the parallel Interactive data instead of aborting the retransmissions, as solution 5 stipulates).

4.2 Sufficient solutions

According to our analysis, the following solutions solve the problem:

5.  Change the implicit rule so that we set the lowest maximum number of transmissions, instead of the highest. The latency requirement of the flow with the low parameter value will then be respected. The BLER performance will suffer for a flow with a higher parameter value, but this will be repaired by RLC.

6. Signal the explicit parameter value to be used for any combination of MAC-d flows. This moves the decisive power to the RNC implementation, but induces additional signalling.

5 Proposal

We propose that solution 5 is chosen, i.e. that the maximum number of transmissions is set to the lowest value among those values defined for MAC-d flows in a MAC-e PDU. The following change is incurred in TS25.309 REV4, section 8.1:

The UE selects lowest maximum number of transmissions among all the considered HARQ profiles associated to the MAC-d flows in the MAC-e PDU;
Please note that this change does not prevent a supplier from using solutions 1-3 in an implementation, if desired. 
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