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1.
Introduction
W-CDMA has been designed to be extremely flexible all the way down to the physical layer. The RABs defined in 34.108 provide specific examples for implementers and a baseline on which to perform IOT, define contracts etc. Note that IOT based on these RABs is typically easier, as commercial test equipment supporting them is readily available. In short, these RABs perform an important role in the industry by simplifying IOT and speeding up deployments.

Currently, 34.108 encompasses a very large number of RAB combinations, most of which are not used in practice. This has made T1s and GCFs work of producing tests much harder. Still today, the TTCN is only available for a small fraction of them. 

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.

During this week, the group tried to agree on a methodology for handling HSDPA RABs in 34.108 and 25.993. Although there were documents proposing specific RABs for inclusion, there was no explicit proposal on the methodology to apply going forward. The interim agreement reached early during this meeting was to only use 34.108 for RABs that needed specifically in testing the HSDPA functionality. From there, the assumption was that UEs could be expected to operate with any combination of 34.108 DPCH and HSDPA RAB combinations.

In this document we propose an alternative methodology for incorporating RABs into 34.108 and 25.993 and we provide a concrete proposal for what to include in 34.108 at this stage.

2.
Methodology
34.108 is very important because it represents the core set of RAB combinations that all UEs will be tested against. Therefore, they represent a set of RABs that all UEs will support, thus giving operators something to fall back on in case, God forbid, UEs roaming into their networks are not able to support some operator specific RABs.

In order to perform this function, we feel that it is important that they be selected so as to allow the support of any kind of service that operators want to offer. On the other hand, this support need not be optimal. Over time, new, more optimal configurations can be devised and added to 25.993.

At this meeting, we propose to include a basic set of RABs in 34.108, and, in the future, to only allow the addition of new RABs if they allow to support a service, or a combination of services that is expected to be used in the field and that cannot be provided at all using one of the RABs that are already included.

In 25.993 we would put the optimized RABs that operators propose and are planning to IOT. Even there, emphasis should be given on keeping the RABs as generic as possible. Specific justification should be given for the performance improvement relative to other configurations already defined in 34.108 or 25.993.

3.
Specific Proposals for core RABs
3.1
Mapping of PS RABs on DL DPCH

Unlike the case of DPCH, mapping additional PS RABs on HS-DSCH does not require a re-configuration of the physical layer. This is due to the multiplexing scheme used in HSPDA. 

Since interactive/background and streaming services can be supported on the HS-DSCH, we see the mapping of such bearers on DCH while an HS-DSCH is configured as an optimization. As such this mapping does not need to be supported in the core set of RABs.
3.2
Support for multiple PS RABs

In order to be able to support a wide array of services, it is important to have the possibility to define RAB combinations that can be scaled to support more PS RABs without any modifications to the physical layer configuration. 

On the downlink, MAC-d flow level multiplexing can easily be supported for an arbitrary number of bearers (up to 8) without impacting the format sent on the physical layer. 

On the uplink, when MAC-d multiplexing is applied, whether there are 2 or 15 RABs being multiplexed, the physical layer parameters are not affected. This multiplexing scheme therefore offers good scaling characteristics. Using transport channel multiplexing would of course allow the support of different QoS characteristics for each stream at the physical layer. Because however such multiplexing would require a change to the TFCS it does not scale well with the number of services. Since variable QoS support is seen as an optimization we propose to not support this possibility in the core RAB combinations. Note that some QoS differentiation can anyway be provided by adjusting the RLC parameters and the logical channel priorities.
Therefore, in order to support any services that require more than one PS RAB, we propose to include the two PS RAB case with logical channel multiplexing in combination with each of the CS RABs that we want to support.

3.3
CS services
CS services need to be mapped on the DPCH. Therefore, it is necessary to define a RAB combination for each CS service that we need to support in a real system. Although it would be possible to support multiple CS services in parallel, the applicability of such a configuration seems limited. We therefore propose to only consider RABs with a single CS service at a time.

We propose to support the following alternatives on the associated DPCH:
· DCCH

· DCCH + 12.2kbps AMR

· DCCH + 64kbps video

We may consider adding WB AMR, though we believe that it would not be strictly needed in order to support an HSDPA deployment as NB AMR will always be available to fall back on.
3.4
DCCH data-rate
We see this as some-what of an optimization. We believe that the system would be able to operate even with the basic 3.4 kbps DCCH RAB.

Note that increasing the data-rate would be a matter of simply reducing the DCCH TTI from 40ms to 20ms on UL and DL. The main difficulty resides in handling the transition between HS-DSCH and DCH. The 20ms TTI configuration is not currently supported in the 34.108 configurations. The alternatives would be to either introduce a new DPCH RAB configuration, or to take the hit of re-configuring this channel at every transition.

We do not feel that adding a new DPCH configuration would be an efficient use of T1’s time. However, we expect that the transitions between HS-DSCH and DCH will mostly occur at the boundaries of HSDPA coverage. At this point, we consider that a re-configuration of the uplink is quite likely anyway (most of the UL configurations that are currently being proposed do not have DPCH-only counterparts anyway).
Therefore, we propose to reduce the DCCH TTI from 40ms to 20ms (thus doubling the data-rate to 6.8kbps) both for UL and DL without introducing new reference RABs for DPCH to handle the transition between DCH and HS-DSCH more efficiently.

3.5
Use of enhanced TFCS

Given that we propose to only use logical channel multiplexing for PS RABs, using an “enhanced” TFCS would only have an impact on the DCCH performance. Based on the assumption that we can increase the DCCH data-rate to 6.8kbps, we do not think that there would be any benefit from considering the use of enhanced TFCS for the 34.108 RABs. This optimization should of course be considered for RABs proposed for 25.993.
3.6
TTI duration

Existing networks may have already been dimensioned for either 10 and 20ms TTIs. Therefore, even though this may be seen as an optimization (one TTI length would be sufficient), there may be a point to supporting both of these cases in order for the planned coverage to be achieved.

We propose to support both of the TTI durations.
3.7
RLC PDU size

The 336 bit PDU size gives better coverage and allows smoother transitions between DCH and HS-DSCH. However, because of the RLC sequence number limitations, this PDU size would only allow to achieve a small fraction of the physical layer throughput. Therefore, we consider that its selection is more than just a small optimization. Therefore, we propose to support both 336 and 656bit PDU sizes in the core RAB set.
3.8
Uplink data-rate

For the uplink data-rate, we feel that it is important to define RAB combinations that allow all UE and UTRAN capabilities to be supported. This support should apply both for the tests as well as for the real system, where the UTRAN might want to configure a lower peak data-rate. On the other hand, given that we are not looking to provide optimal support, it does not matter if the data-rate increments are coarser than would be strictly needed.
On the downlink, because we are using a fixed spreading factor, the peak data-rate defines the spreading factor used for all rates, and therefore affects the format in which data is transmitted. On the uplink however, the transmission format, i.e. the exact set of bits sent on the DPDCH, does not depend at all on the peak data-rate.

Lets consider for example two 10ms TTI configurations, one with a peak-rate of 64kbps corresponding to 2PDUs, and the other with a peak-rate of 128kbps corresponding to 4PDUs. If both are configured with the same TB size, rate matching attributes and puncturing limit, the set of coded bits sent on the DPDCH with each of these two configurations will be the same when transmitting 2PDUs in one TTI.
Therefore, defining the RAB only for the 384kbps PS RAB as is proposed in [1] and [2] would be sufficient for the handling of different UTRAN capabilities. UTRAN could simply configure a subset of the TFCS and the minimum SF needed to transmit at the selected peak-rate.
The only issue that remains is with regards to the UE tests. In order to ensure that UEs will be able to inter-operate with a UTRAN which configures the subset of the TFCS of a RAB defined in 34.108, it is necessary that each UE is tested up to its peak UL data-rate. Indeed, the UTRAN will only know the UE capabilities and not the list of test that the UE completed successfully.

The current UE capabilities define a very wide array of UL related parameters to consider, making this task pretty much impossible. We see two different ways to handle this conundrum:

1. Reduce the set of UL UE capabilities that need to be considered (e.g. mandate specific UL data-rate alternatives for all UEs supporting HSDPA) and include each RAB combination with each one of the UL rates;
2. Use the UE capability specific RAB test proposed in [3].
We propose to try to agree on a limited number of UL rates that we want to consider for alternative (1). If this set remains bounded, we propose to ask T1 which of solutions (1) and (2) would be simpler for them to implement tests for. Document [3] could be attached to the liaison to explain how an adaptive test could be set up.

3.9
Joint UL/DL RAB test

We propose that although HSDPA is only a downlink enhancement, the RABs defined in 34.108 be tested both for DL (using the newly defined HSDPA test procedure) and for UL (using the old TFC control based procedure). As explained in [3] it is not necessary for each DL rate to be test in conjunction with each UL rate. DL and UL can be tested one after the other.

4.
Resulting set of RAB combinations

Note that when 2 PS RABs are used, the multiplexing is assumed to follow the guidelines defined above. I.e., on the dowlink both bearers are mapped on HS-DSCH and multiplexed using MAC-d flow multiplexing, and on uplink they are multiplexed together on the same transport channel using MAC-d multiplexing. 
The list of RAB combinations that we propose is the following:
1. PS RAB + DCCH

2. 2 x PS RABs + DCCH

3. PS RAB + 12.2kbps CS AMR voice + DCCH

4. 2 x PS RAB + 12.2kbps CS AMR voice + DCCH

5. PS RAB +  64kbps CS video + DCCH

6. 2 x PS RAB +  64kbps CS video + DCCH
Each of these should be set up with a PS RAB using TTI durations of 10 and 20ms, and RLC PDU sizes of 336 and 656bits. Also, if T1 prefers to go with solution (2) as described in section 3.8 above, we would need to multiply this by the number of UL data-rates.

Of course, it would be possible to only include in 34.108 the subset of these RAB combinations which had already been agreed earlier on (configurations 1, 2, 3 and 5) and to wait before adding others until operators propose services requiring them. 
5.
Conclusion
As explained above, we propose to following methodology for deciding whether to add a given RAB to 34.108 and 25.993:

· 34.108 will include all the RABs needed to support any service that the operators want to deploy;
· This support need not be optimal;

· 25.993 will include all the “optimized” RABs that operators want to use; The benefit a new RAB provides with respect to existing RABs that allow to support the service should be substantiated.

Based on the rationale provided above, we would like to propose that the group agree on the following high level assumptions for the RABs included in 34.108:
· On DL, all PS RABs will be mapped on the HS-DSCH.

· Use MAC-d flow multiplexing to allow the expansion of the number of RABs supported on HS-DSCH.
· On UL, a single transport channel is sufficient for supporting all PS RABs.
· Define RABs with support for MAC-d multiplexing on UL to allow the expansion of the number of RABs supported.

· For the PS RAB, support TTI durations of 10 and 20ms, and RLC PDU sizes of 336bits and 656bits.
· For the DCCH, use 20ms TTI instead of 40ms (no need to add a new DPCH RAB).

· Provide support for NB-AMR and 64kbps CS video on the associated DPCH.
If the group were to agree on these proposals, Qualcomm would volunteer to provide the CRs to 34.108 and the LS to inform T1 of our decision and to ask their opinion on the complexity of each of the possible testing schemes (see section 3.8).
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