Page 1



3GPP TSG-RAN WG2 #62bis
Tdoc  R2-083125
Warsaw, Poland, June 30 – July 4, 2008 



Agenda Item:
7.4.11
Source: 
Ericsson 

Title:  
L2 architecture for Dual Carrier HSDPA operation
Document for:
Discussion and Decision

1 Introduction
The last RAN plenary meeting approved a new RAN1 work item termed as dual cell HSDPA operation ‎[1]. The purpose of this contribution is to propose L2 architecture for the support of dual cell operation.
2 Discussion
So far, no changes are identified for PDCP or RLC ‎[2]. Therefore, the scope of this proposal is on MAC. The proposal is based on an assumption that dual cell operation is supported by MAC-ehs only (i.e. no MAC-hs). It is further assumed that dual cell operation requires two HS-DPCCHs.
One straightforward way forward could be reuse of existing L2 structures for MIMO and multicarrier TDD. A problem arises, since MIMO streams are transmitted within the same cell whereas dual cell operation is per-definition composed of two cells. Similarly, multicarrier TDD defines multiple carriers within one cell, which makes its L2 model non-reusable for dual cell operation unless the cell definition (and the scope of the newly approved work item) is changed. It is therefore motivated to study other alternatives.
Currently MAC-ehs (and MAC-hs) is defined as an entity that handles HS-DSCH transport channels and TS 25.321 defines MAC-ehs per cell. If one follows these definitions rigorously, dual cell operation implies two HS-DSCH transport channels and accordingly two separate MAC-ehs instances. This would require major architectural changes and perhaps introduction of new functions or formats, i.e. a new MAC protocol on the top of MAC-ehs e.g. for the sake of reordering and queuing/scheduling.
It is therefore proposed that RAN2 adopts a simple solution as outlined below. The main idea is to allow simultaneous reception of more than one HS-DSCH transport channels by using one single MAC-ehs entity. 
· MAC-ehs is terminated in NodeB and in UE but the same MAC-ehs entity may support more than one HS-DSCH transport channels 
· Each HS-DSCH transport channel may have its own associated uplink and downlink signalling, own HS-DPCCH and own HARQ entity (that is composed of multiple HARQ processes)
· Reordering, duplicate detection, segmentation and reassembly functions are joint for these HS-DSCH transport channels and HARQ entities
The benefit of this approach is that 
· There is one common scheduler 
· The concept of anchor and supplementary carriers is hidden to MAC-ehs
· The concept of dual cell operation is further hidden to other user-plane protocols (above MAC-ehs)
· No changes are required for the UE side but it might still be useful, for the sake of clarity, to illustrate that MAC-ehs can support two HARQ entities with separate associated control signalling 
· No new MAC protocols are needed since there are no reasons to introduce any new header formats or functions 
It is assumed that the current sequence number space is sufficiently large for dual cell operation since it is deemed sufficient for MIMO as well. Note that MIMO will not be used together with dual cell operation, and hence the same MAC-ehs header format should be applicable for dual cell operation.
3 Conclusion
This contribution outlines some architectural changes and clarifications for the support of dual cell operation. RAN2 is asked to discuss the proposal and decide whether these changes and clarifications should be
· captured in RAN2 specifications

· introduced for MAC-hs as well
Draft Stage 2 (TS 25.308) and MAC (TS 25.321) CRs are included in the end of this document. The impact on other specifications requires further studies.
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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

Data block: The data transmitted to one UE on HS-DSCH in one transport block (one or two transport blocks are transmitted per TTI in single and dual stream transmission respectively).

Priority class: One flow of data within a HS-DSCH transport channel. One HS-DSCH can transport several priority classes (no more priority classes per TTI than the number of transport blocks). There is only one priority class per TTI (MAC-hs only) or several priority classes per TTI (MAC-ehs only).

HARQ Process: Peer state machines capable of achieving error correction by retransmission. One process can be used only for one data block at a time.

HARQ Entity: Consists of all the HARQ processes of a UE for one HS-DSCH transport channel, controlling the available soft buffer capacity.

Serving HS-DSCH radio link: The radio link that the HS-PDSCH physical channel(s) allocated to the UE belongs to.

Serving HS-DSCH cell: The cell associated with the UTRAN access point performing transmission and reception of the serving HS-DSCH radio link for a given UE. The serving HS-DSCH cell is always part of the current active set of the UE.

Serving HS-DSCH Node B: A role a Node B may take with respect to a UE having one or several HS-PDSCHs allocated. The serving HS-DSCH Node B is the Node B controlling the serving HS-DSCH cell.

HS-SCCH set: a set of HS-SCCH which is used for HS-PDSCH allocation. There is a maximum of four HS-SCCHs in a given HS-SCCH set. There can be multiple HS-SCCH sets in one cell. HS-SCCH sets are independent, i.e. they can overlap or have no intersection.

Serving HS-SCCH set: the HS-SCCH set being used by a given UE for HS-PDSCH allocations.

MAC-d flow: a MAC-d flow is a flow of MAC-d PDUs which belong to logical channels which are MAC-d multiplexed.
Common MAC Flow: a Common MAC Flow is a flow of MAC-c PDU mapped to HS-DSCH configured for UEs in Cell_FACH.

Paging MAC Flow: a Paging MAC Flow is a flow of MAC-c PDU mapped to HS-DSCH configured for UEs in Cell_PCH and URA_PCH.
6.1.5
Details of MAC-ehs

The model for MAC-ehs comprises the following entities:

· HARQ: 
The HARQ entity is responsible for handling the HARQ protocol. There shall be one HARQ process per HS-DSCH per TTI for single stream transmission and two HARQ processes per HS-DSCH per TTI for dual stream transmission. The HARQ functional entity handles all the tasks that are required for hybrid ARQ. It is for example responsible for generating ACKs or NACKs. The detailed configuration of the hybrid ARQ protocol is provided by RRC over the MAC-Control SAP.

-
Disassembly


The disassembly entity disassembles the MAC-ehs PDUs.

-
Reordering queue distribution


The reordering queue distribution function routes the received MAC-ehs SDUs or segments of MAC-ehs SDUs to correct reordering queues based on the received logical channel identifier.

-
Reordering:
The reordering entity organises received MAC-ehs SDUs or segments of MAC-ehs SDUs according to the received TSN. Data blocks with consecutive TSNs are delivered to higher layers upon reception. A timer mechanism determines delivery of non-consecutive data blocks to higher layers. There is one reordering entity for each priority class.

-
LCH-ID demultiplexing:


The demultiplexing entity routes the MAC-ehs SDUs or segments of MAC-ehs SDUs to correct reassembly entity based on the received logical channel identifier.

-
Reassembly:


The reassembly entity reassembles segmented MAC-ehs SDUs to MAC PDUs and forwards the MAC PDUs to upper layers. 

-
The following is allowed:

-
The MAC-ehs SDUs included in a MAC-ehs PDU can have a different size and a different priority and can be mapped to different MAC-d flows.
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Figure 6.1.5-1: UE side MAC architecture/MAC-ehs details

6.2.4
Details of MAC-ehs

MAC-ehs receives configuration parameters from the RRC layer via the MAC-Control SAP. There shall be priority handling per MAC-ehs SDU in the MAC-ehs.

The MAC-ehs comprises of six different functional entities:

-
Flow Control:
The flow control for MAC-ehs is identical to the flow control for MAC-hs.

-
Scheduling/Priority Handling:
This function manages HS-DSCH resources between HARQ entities and data flows according to their priority class. In FDD, the scheduler determines for each TTI if single or dual stream transmission should be used. Based on status reports from associated uplink signalling either new transmission or retransmission is determined when operating in CELL_DCH state. In FDD, When operating in CELL_FACH, CELL_PCH and URA_PCH state HS-DSCH reception, the MAC-ehs can perform retransmission without uplink signalling. Further it sets the logical channel identifiers and TSNs for each new data block being serviced. To maintain proper transmission priority a new transmission can be initiated on a HARQ process at any time. The TSN is unique to each priority class within a HS-DSCH. It is not permitted to schedule new transmissions, including retransmissions originating in the RLC layer, within the same TTI, along with retransmissions originating from the HARQ layer.

-
HARQ:
One HARQ entity handles the hybrid ARQ functionality for one user per HS-DSCH transport channel. One HARQ entity is capable of supporting multiple instances (HARQ process) of stop and wait HARQ protocols. There shall be one HARQ entity per HS-DSCH, one HARQ process per TTI for single stream transmission and two HARQ processes per TTI for dual stream transmission.

-
TFRI selection:
The TFRI selection for MAC-ehs is identical to the TFRI selection of the MAC-hs.

· LCH-ID mux:
This function determinates the number of octets to be included to MAC-ehs PDU from each logical channel  based on the scheduling decision and available TRFI this function.

-
Segmentation:
This function performs necessary segmentation of MAC-ehs SDUs. 
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Figure 6.2.4-1: UTRAN side MAC architecture/MAC-ehs details.
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