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1. Overall Description:

At the RAN2/RAN3 #32 meeting (September 2002) an ad hoc joint session was held to discuss support for Streaming traffic with HSDPA. It was argued that the existing provisions for priority handling in NBAP/RNSAP are not sufficient for efficient support of Streaming connections. It was therefore agreed to signal the Guaranteed Bit Rate (GBR) for a Streaming connection to the NodeB, so that the NodeB can be aware of the explicit guarantee it is expected to provide.

Note: as a reminder: contrary to Interactive/Background connections, Streaming connections are characterised by a Guaranteed Bit Rate parameter. This parameter is signalled today to the UTRAN over the Iu interface as a RAB parameter and at the present state of the specifications only the SRNC is aware of it. According to the latest RAN2/RAN3 agreement, a related GBR parameter will be signalled on Iub/Iur, as well. Currently RAN3 uses MAC-hs GBR as a working name for this new Iub/Iur parameter. The MAC-hs GBR parameter is related to the GBR RAB parameter, but is not identical to it, since it has to account for the Radio Bearer overhead (PDCP, RLC, MAC). In the remainder of this liaison we focus on the MAC-hs GBR parameter only and for the sake of clarity we denote it simply as GBR.

During the same RAN2/RAN3 joint session, it was also agreed to define two new Common Measurements specific to HSDPA:

· the necessary power per priority class to meet the Guaranteed Bit Rate for all the calls of this priority class in the cell (referred to here as HSDPA Required Power), and

· the currently provided bit rate per priority class, calculated over the “recent past” (referred to here as HSDPA Provided Bit Rate).

The HSDPA Required Power measurement is needed for enhanced support of Streaming traffic. Based on this measurement, the RNC may perform an RRM action such as CAC decisions for subsequent Streaming call setup requests on HSDPA. The same information could also assist CAC decisions for DCH channels.

RAN3 has identified several issues related to the proposed HSDPA Required Power measurement and discussed possible solutions:

1. What should be the exact definition of GBR (e.g. reference point for its definition, token bucket conformance definition, possible accounting for RLC retransmissions, etc.)?

2. Which layer is better suited to perform this measurement: PHY or MAC-hs?

3. How should the HSDPA Required Power be linked to the CQI reports signalled by individual UEs?

Whereas the discussions for the exact GBR definition are still ongoing in RAN3, there seems to be an agreement that the reference point for its definition is the MAC-d / MAC-hs interface i.e. the GBR would be defined as the number of MAC-hs SDU bits per second (or, equivalently, the number of MAC-d PDU bits per second).

The MAC-hs layer seems to be better suited for this measurement because it is aware of parameters which are not available to the PHY layer e.g. GBR requirement for individual Streaming connections, priority class to which a MAC-hs PDU belongs and the amount of MAC-hs overhead (including MAC-hs PDU header and padding).

It is on the third issue (linking CQI reports to GBR) that RAN3 needs the RAN1 expertise badly. One possible solution for this specific issue has been discussed in RAN3 and is attached in the Annex of this liaison. 

Concerning the HSDPA Provided Bit Rate measurement, the case is much more clear. This measurement would typically be used for providing statistics on the average usage of the global HSDPA cell capacity per priority class i.e. this measurement shows how the cell throughput (per priority class) evolves over time.

RAN3 considers that MAC-hs is again better suited for this measurement for the same reason as previously. In addition, MAC-hs is able to provide both the gross bit rate and the net bit rate transmitted over the air (i.e. both including and excluding HARQ re-transmissions), contrary to the PHY layer. On the definition of “recent past” RAN3 would like to ask for RAN4 guidance, given that this term designates the measurement period.

2. Actions:

To RAN1 and RAN4 group.

ACTION: 
RAN3 asks RAN1 group to:
· review the proposed solution for HSDPA Required Power attached in the Annex of this document and comment on its validity;

· provide a valid definition for the HSDPA Required Power in case the one in the Annex is not (of course, provided such a definition is possible);

· consider whether these two proposed common measurements (HSDPA Required Power and HSDPA Provided Bit Rate) should be included in the RAN1 specifications (25.215, 25.225)

· inform RAN3 of the outcome with a liaison.
ACTION: 
RAN3 asks RAN4 group to:

· provide a definition of “recent past” i.e. a measurement period for the HSDPA Provided Bit Rate measurement;

· provide for the 2 proposed UTRAN Common Measurements (HSDPA Required Power and HSDPA Provided Bit Rate) the measurement report mapping and the corresponding accuracy requirements (if needed) for inclusion in the RAN4 specifications (25.123, 25.133)

· inform RAN3 of the outcome with a liaison.
3. Date of Next TSG-RAN WG3 Meetings:

TSG-RAN WG3 Meeting #34    17 – 21 February
Sophia Antipolis, France

TSG-RAN WG3 Meeting #35      7 – 11 April
Seoul, Korea

ANNEX: Possible linking of CQI to GBR for the purpose of HSDPA Required Power measurement

Note: the purpose of this annex is to better explain the issue RAN3 is facing, rather than submitting a complete solution to RAN1 for approval.

Suppose there are N UEs in a given cell with established Streaming connections. Let the individual GBR requirement for UE_i be equal to GBR_i (expressed in bits per second). It is assumed here that all GBR connections belong to the same priority class, the proposed solution being easily extendable to cover the case of multiple priority classes.

Suppose that at the measurement instant t, the NodeB has collected the following set of CQI reports: {CQI_1(t), CQI_2(t),…, CQI_N(t)}. Note that CQI_i(t) is the last available CQI report for UE_i at instant t, rather than the CQI report received at instant t.

According to the CQI definition, every CQI_i(t) identifies a MAC-hs PDU size Size_i(t) which can be transmitted at power P_i(t) with a PER of 10%. For instance, if the CQI_i(t) equals 19 and the UE category is 1 to 6, then a MAC-hs PDU of size Size_i(t) = 5287 bits can be transmitted with power P_i(t) = PCPICH + + 0 [dB], assuming that 5 HS-PDSCH codes and 16-QAM modulation are used for transmission (see Table 7A from 25.214 V5.2.0). It is assumed here that the Transport Format and Resource suggested by the CQI report will actually be used for the transmission over the air, although it is not necessarily so in practice.

Then the HSDPA Required Power would be calculated according to the following formula:

Prequired(t) =  i=1,N (GBR_i(t) / Size_i(t)) * P_i(t) * TTTI
where TTTI is the HSDPA TTI of 2 ms.

The reasoning behind this formula is the following:

· An observation interval of 1 second is implicitly assumed;

· (GBR_i(t) / Size_i(t)) indicates the number of service occurrences within the observation interval i.e. the number of MAC-hs PDUs of size Size_i(t) that should be serviced within the observation interval in order to meet the GBR requirement; note that this is not an integer number;

· P_i(t) * TTTI stands for the energy spent for transmission of a single MAC-hs PDU for UE_i assuming the configuration suggested by the CQI report CQI_i(t);

· Hence, the required power is computed as the total energy spent for transmission of all MAC-hs PDUs for all UEs within the observation interval, divided by the interval’s duration.

The formula does not take into account the HARQ retransmissions. It is assumed that the actual required power would be obtained by multiplying Prequired(t) with some constant factor K (e.g. given the PER of 10%, one possible choice for the factor K would be K = 1.11 = 1 + 0.11 + 0.12 + 0.13…). The exact value of this factor could be left as an implementation choice in the CRNC.

The formula also does not take into account the MAC-hs overhead (MAC-hs header and padding). The details of this could be discussed when the exact GBR definition becomes available.

