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1.
Introduction

In [1] Nortel proposal has been presented for evolved HSPA architecture which comprises a collapsed nodeB/CRNC/DRNC and reuses Iu interface.

In section 9.1.1.1, the figure currently shows the general architecture but does not show in detail in which node the functions are placed. It also doesn’t explain which precise functions are kept unchanged, which ones are modified and which ones would be newly developed.
This paper therefore answers these points by giving the layout of evolved HSPA functions and their placement in the evolved HSPA UTRAN nodes.
2.
Description

The following figure summarizes the layout of functions corresponding to the proposal 9.1.1.1
In the evolved HSPA nodes, the unchanged layers are in red, the “to be modified” layers have been highlighted in pink color.
As can be seen from the pink color, the main differences are the scheduler in the nodeB enhanced in order to manage all common resources, the CRNC function is thus in the nodeB and an outer ARQ repetition loop is also placed into the nodeB. In addition, the layer 1 is possibly enhanced with the features MIMO and CPC.
Besides, the uplink macro-diversity is kept to not degrade the coverage in the uplink in particular for conversational calls.
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Figure 1: location of layers and functions used by a release 8 mobile
CRNC functionalities
The CRNC is in charge of handling the logical resources of the NodeB
CRNC functionalities include:

· Resources allocation (codes and power)

· CAC (connection admission control)

· MAC-c /sh/m

Since Rel5 and HSDPA, part of the resources allocation is done in the NodeB, by the MAC-hs scheduler. However it is ultimately the CRNC that decides how many codes or how much power is allocated to HSDPA, DCH and Common channels. As the CRNC and the MAC-hs are not collocated, the communication between them needs to be standardized, has some inefficiency and is somehow slow.
Putting the CRNC functionalities in the NodeB will allow having better interaction between the CRNC functionalities and the MAC-hs scheduler. We believe this can improve the overall resource allocation with a global entity overlooking HSDPA, DCH, MBMS and common channels directly at the nodeB level.
The CRNC also owns the MAC-c/sh/m. Bringing this down to the NodeB also has many advantages since it will allow to schedule data in a more efficient manner between MAC-c/sh/m and MAC-hs and take advantage off ressources available at one instant.

This new architecture in the eUTRAN will be transparent to legacy UEs.
Proposal 1: We propose to move the CRNC functionalities down to the NodeB

Advantages:
· Better resource allocation for HSDPA, DCH, MBMS and common channels
· Better CAC

· Interactions between the resource allocation entities are faster and do not need to be standardized
· This proposition also benefits to legacy UEs
Repetition functionalities
A strong requirement for HSPA evolution is to decrease the RTT. Moving down the RLC retransmission function to the NodeB would allow decreasing significantly the RTT.

Proposal 2: We propose to move the RLC repetitions functionalities down to the NodeB

Advantages:

· Reduce latency for DL RLC retransmissions by having the retransmission management in the eHSPA NpdeB.

· Keep UL RLC in the RNC in order to be able to manage Macro Diversity in UL.
· Continue to manage Macro Diversity in UL.

In order to do that, we see 3 main options:

Option 1:  Lower RLC / Outer ARQ in NodeB

In this option, a new layer is defined in the nodeB to perform retransmissions when HARQ has failed to deliver a PDU. 
This new layer that we could call outer ARQ or Lower RLC would perform only retransmissions and only for the case when the UE is staying under the same NodeB (i.e. retransmissions for mobility purposes would not be handled by the lower RLC)

The RLC as we know it today (upper RLC) stays in the RNC to perform segmentation, ciphering and retransmissions for mobility cases. 

Of course some modifications of the existing RLC are needed in order to perform retransmissions only for mobility cases (we do not want the upper RLC to retransmit when the lower RLC has reached its max number of retrans, so as not to have n x n retransmissions). A mechanism based on RLC status messages could allow the UE to ask for missing RLC PDUs when it has been handed off.

This option is only applicable to Rel8 UEs and does not benefit to legacy UEs.

The gains of this type of architecture are :

· Reduce latency for DL RLC retransmissions by having the retransmission management in the eHSPA NodeB.

· Keep existing RLC in the RNC

· Continue to manage Macro Diversity in UL.

Option 2. Mirror repetition RLC function in Node B and the RNC.
In this option, the DL RLC retransmissions functions are mirrored in the NodeB.

This would be transparent for UE (i.e. UE would see only one RLC and would not know whether they are sending PDUs to the NodeB or the RNC RLC). Retransmissions within one NodeB are performed by the NodeB RLC whereas retransmissions at HO are performed by the RNC RLC. Communication would be needed between those 2 RLC in order to synchronize the 2 RLC entities.

It is to note that piggybacked status have to be addressed. Today, because piggy backed statuses are ciphered but not retransmitted, ciphering is performed after retransmissions. As we want to move retransmissions after ciphering, something has to be done about piggybacked status. 
We see 2 possibilities:

· Stop ciphering the piggy backed statuses
This would allow reading the Uplink piggybacked status in the NodeB without having to decipher the PDU. This architecture would not work with legacy UEs and this would have to be discussed with SA3 as the ciphering is impacted.

· Stop using Piggy backed status


In both case it is believed the legacy UEs will not be compatible with this approach, as they can use piggybacked status
	
	Functions located in the eHSPA RNC

	Functions located in the eHSPA Node B


	DL RLC :


	· Segmentation / Concatenation

· Add RLC header

· Ciphering
	· Retransmission and buffer management

· Set PDU header



	UL RLC
	· Deciphering

· Retransmission and buffer management

· Generate acknowledgement and status of the UL PDU


	· RLC Status in UL PDU are sent to the DL RLC in eHSPA NodeB for DL retransmissions. They are also sent to the RNC for synchronization of the RLC Control unit.




The gains of this type of architecture are :

· Reduce latency for DL RLC retransmissions by having the retransmission management in the eHSPA NpdeB.
· Keep UL RLC in the RNC in order to be able to manage Macro Diversity in UL.

· Mirror the DL RLC Control Unit in the RNC and the eHSPA NodeB in order to have up to date DL RLC buffer in the RNC for Inter-NodeB mobility.

· Reuse as much as possible the current RLC to minimize the impact on the RLC layer of the UE

Some of the open questions that remains are:
· Design the interface between the RNC and the eHSPA NodeB for the transmission of the RLC DL SDU and the synchronization of the DL RLC control unit in the RNC and the eHSPA NodeB
· Solution for piggybacked statuses

Option 3. Mirror repetition RLC function in Node B and the RNC and put ciphering in the NodeB.
This option is similar to option 2. The only difference is that the ciphering function would be moved down to the NodeB. With this option, there would be no problem with piggybacked status and this architecture would work with legacy UEs.Of course, SA3 would have to be involved.

	
	Functions located in the eHSPA RNC


	Functions located in the eHSPA Node B



	DL RLC :


	· Segmentation / Concatenation

· Add RLC header


	· Retransmission and buffer management

· Set PDU header

· Ciphering



	UL RLC
	· Retransmission and buffer management

· Generate acknowledgement and status of the UL PDU


	· Deciphering

· RLC Status in UL PDU are sent to the DL RLC in eHSPA NodeB for DL retransmissions. They are also sent to the RNC for synchronization of the RLC Control unit.




Some of the open questions that remains are :

· Design the interface between the RNC and the eHSPA NodeB for the transmission of the RLC DL SDU and the synchronization of the DL RLC control unit in the RNC and the eHSPA NodeB.

Conclusion on repetition functionalities
Among the proposed options, 
We believe option 3 is not viable because it challenges strong assumptions on ciphering and HSPA evolutions.

Option 2 seems complex and will not allow supporting legacy UEs.

Option 1 that defines a new protocol layer with limited impacts to legacy RLC is Nortel preferred option.
3.
Summary
Nortel has provided a description of the placement of functions in the evolved UTRAN nodes, together with which functions need to be changed to implement the solution it has provided in section 9.1.1.1 at last RAN3 meeting. 

We propose to discuss the 2 proposals made in this contribution and the options for proposal 2.
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