3GPP TSG-RAN WG2 meeting #43




R2-041644
August 15th – 20th, 2004





Prague, Czech Republic
Agenda item:
9.19
Source: 
Qualcomm

Title: 
UE capability specific HSDPA RAB UL test 

Document for:

Discussion, Decision

1.
Introduction
Currently, 34.108 encompasses a very large number of RAB combinations. This has made T1s and GCFs work of producing tests much harder. Still today, the TTCN is only available for a small fraction of these combinations. 

The introduction of HSDPA will make things even worse, as it adds one more dimension to the RAB combination definition. Also, given its support for adaptive modulation and coding, and much higher data-rates, it has increased the number of possible formats that need to be tested, making the tests much more complex.

One of the most contentious topics has been that of uplink data-rates to use in conjunction with HS-DSCH. Each manufacturer has its own opinion about what represents the best trade-off between test coverage and test scope. However, if we try to define each RAB combination with each of the possible UL data-rates we will again end up with a huge number of configurations.

We propose to only define the HSDPA RABs in 34.108 based on the highest UL data-rate that we expect to be using and to then scale back the TFCS to test UEs with lower capabilities. This document discusses this solution and provides a simple scheme for taking the UE capabilities into account when running the test.
2.
Background
2.1
HS-DSCH test
The HS-DSCH test goes over each possible transmission format, verifies on the fly whether the UE capability can support it, and in case it does generates a transmission using this transmission format. Below we provide the blueprint of this scheme that RAN2 had sent to T1 in order to help progress their work.

FOR N_code = 1 TO 15:

FOR N_PDU = 1 TO 70 (limit for FDD):



FOR Modulation = QPSK TO 16QAM:


FOR HPID = 1 TO 8:
TB size := smallest possible TB size ( N_PDU * MAC-d PDU size

IF this TB size exists with the number of codes = N_code (see TS 25.321); AND:

IF N_code ( Supported number of codes (see clause 5.1); AND:

IF TB size ( Maximum number of bits of an HS-DSCH transport block received within

an HS-DSCH TTI (see clause 5.1); AND:

IF Modulation is supported (see clause 5.1); AND:

IF UE HARQ buffer for process with ID HPID is sufficient to store this transmission: 

Transmit SDUs with TFRC [N_code, TB size, Modulation] on HARQ with process ID HPID
Note: This TFRC will only be used if it exists for this combination of number of MAC-d PDUs and number of codes.



ELSE:

step to the next TFRC;

END;

END; 

END;

END; 

2.2 UE capabilities relevant for UL RAB configuration
Below we provide a list of all the UE capabilities which are relevant in this case. In addition to a short description, we are also providing a shorter name that will be used for reference further down.
Physical Layer Capabilities
· Maximum number of DPDCH bits per 10ms:

· Essentially, the number of coded symbols that the UE is able to transmit.

· Equivalent to minimum SF

· MAX_NB_DPDCH_BITS_10ms

Transport Channel Capabilities
· Maximum sum of number of bits of all transport blocks being transmitted at an arbitrary time instant

· Sum of the bits in each TFC

· MAX_NB_TB_BITS

· Maximum total number of transport blocks transmitted within TTIs that start at the same time

· Sum of the TrBlocks in each TFC

· MAX_NB_TB

· Maximum sum of number of bits of all convolutionally coded transport blocks being transmitted at an arbitrary time instant

· Sum of the bits corresponding to CC transport channels in each TFC

· MAX_NB_CC_TB_BITS

· Maximum sum of number of bits of all turbo coded transport blocks being transmitted at an arbitrary time instant

· Sum of the bits corresponding to TC transport channels in each TFC

· MAX_NB_TC_TB_BITS

· Maximum number of TFCs

· Maximum number of TFs
· Maximum number of simultaneous transport channels

· Support for turbo-encoding
3. Proposal
For the uplink the spreading factor is variable. The set of coded bits sent on the DPDCH depends only on the rate-matching attributes, the puncturing limit and the TFC. Therefore, as long as we use the same rate-matching attributes and puncturing limit as in the base RAB defined in 34.108, the only thing that needs to be adjusted based on the UE capabilities is the TFCS.
The idea is to apply to this case the same principle used for the HS-DSCH.  The only difference is that instead of checking that the transmission format is consistent with the UE capability on the fly during the test, this check would take place in order to select the TFCS to configure. Once the TFCS has been selected the basic R’99 RAB test can be applied. This scheme should therefore be significantly simpler than what is currently planned for the HS-DSCH.
3.1
TFCS Determination
Let the TFCS included in the RAB combination defined in 34.108 be called BASE_TFCS. Below we provide a simple scheme by which to determine a TFCS that would be consistent with the UE capabilities. We will call this set the SUPPORTED_TFCS. This is the TFCS with which the UE would eventually be tested.
Note that the scheme below does not address the support for turbo encoding or the consistency with respect to the maximum number of transport channels. Indeed, these aspects are assumed to be independent of the data-rate supported by the UE on the UL. UEs that do not have the required capabilities will therefore not be tested with the RAB.
It is assumed that the Rate-matching attributes and puncturing limit defined as part of the RAB configuration will be used independently of the UE capabilities. Based on these values it will be possible to determine the number of DPDCH bits corresponding to each TFC. The rest of the information can be extracted directly from the definition of the TFCS itself.
For convenience, we are using the names defined in section 2 for the relevant UE capabilities.

FOR EACH CURR_TFC in BASE_TFCS:

IF MAX_NB_DPDCH_BITS_10ms ( Number of DPDCH bits per 10ms corresponding to CURR_TFC, AND:
IF MAX_NB_TB_BITS ( Sum of number of bits corresponding to all TBs in CURR_TFC, AND:

IF MAX_NB_TB ( Sum of number of TBs in CURR_TFC, AND:

IF MAX_NB_CC_TB_BITS ( Sum of number of bits corresponding to convolutionally coded TBs in CURR_TFC, AND:

IF MAX_NB_TC_TB_BITS ( Sum of number of bits corresponding to turbo coded TBs in CURR_TFC:


Add CURR_TFC to SUPPORTED_TFCS;
ELSE:


Step to the next TFC;

END;
Once the SUPPORTED_TFCS is defined it will be possible to verify its consistency with the maximum number of TFs and the maximum number of TFCs supported by the UE. We propose that in case this check fails, the UE be declared unable to operate with this RAB configuration. Anything else would be way too complex for handling corner cases that never arise anyway. Note that currently the applicability of RAB combinations is only assessed relative to the UE classes defined in 34.108 and is as such quite coarse. 
3.2
Joint UL/DL RAB test procedure

Since the SUPPORTED_TFCS would need to be known for both uplink and downlink tests, it might be useful to have a single test for both so that it is only necessary to determine it once. 

The R’99 UL RAB tests rely on consecutive TFC control procedures to force the UE to use each TFC in the TFCS. Presumably the same would also be done for Rel-5. Since the SUPPORTED_TFCS will only contain TFCs that the UE can support, the UE capabilities would be out of the picture and the exact same scheme could be used.
Of course, it is not necessary to verify each HS-DSCH TFRC in conjunction with each UL TFC. The downlink test could be conducted first using the full SUPPORTED_TFCS. Then, the uplink tests can be performed by configuring TFC subsets. Presumably, during this second phase the downlink transmission would be using a specific TFRC (e.g. the peak supported by the UE capability or a data-rate that is close to the uplink rate to simplify the buffering calculations).
4.
Proposal

This document proposes the following:

· Each RAB combination will be defined using only the highest UL data-rate that the group expects to see in the short term.

· The UL UE capabilities will be taken into account during the test to determine the SUPPORTED_TFCS.
· The UL and DL RAB tests will be done in a single shot so that the SUPPORTED_TFCS only needs to be determined once.

· The UL SUPPORTED_TFCS can be tested in the same way as for R’99 using the TFC control procedure.

If the group can agree on this course of action, Qualcomm would volunteer to draft a LS to T1 to inform them of our decision and to provide them with a description of the proposed scheme.
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