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1. Introduction

RAN1 and RAN2 have been discussing HSDPA intensively during the last time and the current status of it can be found in [1]. A new MAC entity, i.e. MAC-hs, was introduced in RAN 2 and agreed to be located in Node B. In addition AMC and HARQ were discussed and agreed to be located in Node B. This new functional split and the new features in Node B cause a UTRAN architectural modification and raise transport bearer configuration issue over Iub. 

This contribution is intending to show the difference between the rel-99/4 architecture for DSCH and the new architecture for HS-DSCH and to introduce the Iub configuration alternatives for HSDPA.

2. Discussion

2.1 HSDPA UTRAN Protocol Model

Figure[1] shows the MAC-hs for HS-DSCH and the relationship with other MAC entities. In figure [1], MAC-hs is connected to MAC-c/sh even though the usage of MAC-c/sh for HSDPA hasn't been decided yet. Since the role of MAC-c/sh for DSCH was to add a UE-ID, this is applicable in HSDPA case as well unless a new decision is made.
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Figure 1: MAC architecture for HS-DSCH in UTRAN side

Figure[2] shows HS-DSCH protocol model as introduced in [1].  
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Figure 2: HSDPA Protocol Model

As both figures show, MAC-hs is located in Node B and the existence of new MAC entity in Node B introduces a new channel type on Iub which is not a transport channel nor a logical channel. As can be seen in many L1 and L2 specifications, the transport channel is between the physical layer and the MAC layer and the logical channel is between the MAC layer and the RLC layer [2][3]. Therefore neither of channel type definitions are applicable for the case in which the MAC layer is expanded over several network elements.HSDPA is a typical example of this arrangement.

In case of DSCH, because MAC-c/sh is in CRNC and physical layer is in Node B, we can assume Iub as a tranport channel. But in case of HS-DSCH, a transport channel is a Node B internal channeland the channel over the Iub is L2 internal channels (MAC-to-MAC) which may be considered as a new channel. Therefore for this new channel over Iub, a transport layer configuration should be also considered in addition to application layer protocols and/or FPs. 

2.2 Transport Layer over Iub

2.2.1 Iub interface for DSCH

In rel-99 or rel-4 UTRAN, DSCH FP is defined in [4] in which  one Iub DSCH data stream is carried on one transport bearer and for each DSCH data stream, a transport bearer must be established over the Iub interface. One reason for this kind of DSCH configuration on the Iub was power control mechanism which is used for DSCH, i.e., CRNC is able to adjust the power offset for each UE separately in every TTI. Therefore "Power Offset" filed has be included in DSCH FP data frame which is transmitted over the Iub.  

One the other hand, this kind of power control requirement is not valid for HSDPA and "Power Offset" doesn't need to be included in HS-DSCH FP data frame. This change along with the expansion of the MAC layer over Iub enables the reconsideration of the used Iub configuration for HSDPA related data transmission between the CRNC and Node B. 

Since DSCH FP doesn't allow to multiplex UEs in one transport bearer the Frame Protocol used on Iub does not need to carry any information field that can distinguish UEs. Consequently system has to reserve as many transport bearers as there are DSCH users. This large number of transport bearers may waste bandwidth or cause processing and/or signalling overhead. 

In order to specify the most efficient schemes for the HSDPA data transmission, these aforementioned differences should be taken into account when the configuration options of the Iub are considered. 

2.2.2 Option 1

The first alternative is very similar to the current Iub configuration for the DSCH[Figure 3]. In this case, each UE(or each radio bearer) will be assigned a separate transport bearer on Iub if there is HS-DSCH channel(s) for the UE. In practice this means that each transport bearer will distinguish the UE and no other UE identification will be required to separate UEs And the transport bearer will be set up or modified dynamically. 
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Figure 4: The case which no MAC level multiplexing is allowed over Iub

At this point, we also have to consider the functionality of MAC-c/sh, i.e., which MAC will provide the UE-ID in MAC header. Since the functionality of MAC-c/sh is still under discussion in RAN2, we assume that the MAC-c/sh will remain as it is, i.e., providing UE-ID as in the DSCH case. 

In this case, at the receiver side (i.e., in Node-B), the UE can be recognised by checking the SAP through which the data is received to the MAC-hs or by reading the value of the UE-ID filed(i.e., RNTI field) from MAC header. 

The advantageous of the proposal

· In case that MAC-c/sh is decided to have NO role for HS-DSCH, the Node-B can distinguish UE without adding  information element in FP. This does not depend on the decision of MAC-c/sh functionality.

· The FP for HS-DSCH will be similar with the one defined for DSCH over Iur.

The disadvantageous of the proposal

·  
If MAC-c/sh is decided to provide the same services as DSCH to the HSDPA, system provides double identifications for the UE in UTRAN

·  
The number of required transport bearers and FP entities are equal to the number of UEs using the HSDPA

·  
The number of transport bearers can not be estimated in advance, and therefore each transport bearer needs to be established dynamically. (i.e. increases the signalling on Iub)

·  
Frequent transport bearer setup/release mayload the system too much.

2.2.3 Option 2

The second alternative is to allow multiple UEs to share the same transport bearers over Iub. Therefore transport bearers can be configured based on following factors,

· number of cells in Node-B i.e. if Node-B supports more than one cell => one transport bearer / cell

· priorities => transport bearer / priority

· only one transport bearer / Node-B

· the number of HSDPA related physical channels on Node-B.

· etc.

 In order to allow multiple UEs to use the same transport resources on Iub-interface, the UE-ID multiplexing - currently provided only for the common channels (FACH/RACH)- should be adopted for the HSDPA related channels on Iub. In practice this means that either the services of the MAC-c/sh is needed, or if the multiplexing is provided on the FP level a new UE-ID multiplexing functionality is required on the FP layer.

Figure 4 presents the models where the UE-ID Mux is provided either on the MAC-c/sh or on the FP layer respectively.
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Figure 5: : The case which MAC level multiplexing is allowed over Iub

In the option 2a, the UE-ID Mux could base on the use of the RNTI in the MAC header. This method is already being used for common channels and it doesn't introduce anything new to the MAC-c/sh. In the option 2b, the UE-ID Mux is moved to the FP layer, where the UE-ID Mux could base either on RNTI or on a new identification, which needs to be defined on the FP layer for this purpose. 

Note. Choice between option 2a and option 2b should be discussed further, if UE multiplexing option is selected for the HSDPA data transmission on Iub -interface.

The advantageous of the proposal

· The Iub transport layer resources can be configured more efficiently. Also the number of required FP entities can be decreased.

· In case MAC-c/sh provides UE-ID(i.e. RNTI) in MAC header, this procedure is same with the case of common channel over Iub. 

· The load of the signalling can be decrease since frequent transport bearer set-ups/releases will not be the case.

· If UE-ID mux is provided on the FP layer and if the UE-ID is RNTI, the new identification can be shorter than RNTI.

The disadvantages of the proposal

·  
In case RNTI in MAC header is used to identify each UE in Node-B, the MAC header (i.e. RNTI field) of each data frame has to be read.

·  
If no RNTI is used for UE-ID Mux on FP layer, a new UE identifier should be defined.  

4. Conclusion

This contribution showed transport layer usage for DSCH on Iub and 2 alternatives for HS-DSCH. 

Unlike other HSDPA related issues, this can be considered as rather isolated RAN3 issue and can be started to discuss at this stage already. To continue the study, it would be useful to consider the Iur interface together when we consider the Iub solutions.
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