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Introduction:

The MAC-hs architecture description should reflect HARQ operation and MAC “in-band” signalling as logically independent functions. Additionally to maintain QoS requirements the MAC-hs scheduling entity should be defined to allow for control of which HARQ entity (UE) and process (data block) is serviced for proper processing of individual priority class data streams.

Discussion:

1. The UTRAN MAC-hs scheduling and priority handling entity is identified following the HARQ processing entities. For proper operation UTRAN scheduling of HS-DSCH transmissions needs to specify the HARQ entity (associated with a particular UE), and the HARQ process (associated with an individual new or retransmitted data block). Therefore the scheduling and priority handling needs to be specified in advance of the HARQ entities.

2. For proper operation the UTRAN MAC flow control entity must provide flow control of individual priority streams for each HS-DSCH. Additionally, as with other intra-MAC interfaces an intended function is to minimise buffering between UTRAN MAC peer entities.

3. The current description scheduling and priority handling description states, “it is not permitted to schedule new transmissions…within the same TTI, along with retransmissions originating from the HARQ layer”. This text implies scheduling of new transmissions and retransmissions are somehow independent, and that HARQ retransmissions are autonomously generated from HARQ processes.

4. Setting of MAC-hs in-band signalling is currently specified in the HARQ Entity (section 7.2.2). Since priority class (and potentially TSN) needs to be known by the scheduling entity it is appropriate to perform this function in advance of scheduling. Additionally HARQ and MAC-hs in-band signalling are logically independent and should be described as separate functions.

Proposed Changes to 25.308:

1. The UTRAN MAC-hs architecture diagram has been updated to indicate scheduling and handling of priority class streams occurs in advance of HARQ operation. The scheduling and priority handling entity description is updated to indicate new transmission and retransmissions are scheduled to maintain proper transmission of individual priority streams.

2. The UTRAN MAC-hs flow control entity description is updated to indicate the need to minimise layer 2 latency, and to indicate flow control is applied independently for each priority class.

3. The previous scheduling and prioritisation description for scheduling transmissions along with retransmissions originating from the HARQ entity is removed. Alternatively, revised text that does not imply autonomous scheduling from HARQ processes could be considered.

4. To describe the MAC-hs “in-band” signalling functions new entities that are logically independent of HARQ operation have been defined. In the UTRAN MAC-hs a Priority Class & TSN setting entity has been defined, and in the UE MAC-hs the corresponding reordering entity has been defined.
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6.1.3
Details of MAC-hs

The MAC-hs handles the HSDPA specific functions. In the model below the MAC-hs comprises the following entity:

-
Reordering:

The reordering entity organizes received data blocks 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 and transport channel configured at the UE.
· HARQ: 
The HARQ entity is responsible for handling the HARQ protocol. There shall be one HARQ process per HS-DSCH per TTI. 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.
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Figure 8: UE side MAC architecture / MAC-hs details 



6.2.3
Details of MAC-hs

The MAC-hs is responsible for handling the data transmitted on the HS-DSCH. Furthermore it is its responsibility to manage the physical resources allocated to HSDPA. MAC-hs receives configuration parameters from the RRC layer via the MAC-Control SAP. There shall be priority handling per MAC-d PDU in the MAC-hs. The MAC-hs is comprised of four different functional entities:

-
Flow Control 
This is the companion flow control function to the flow control in the MAC-c/sh. Both entities together provide a controlled data flow between the MAC-c/sh and the MAC-hs taking the transmission capabilities of the air interface into account in a dynamic manner. This function is intended to limit layer 2 signalling latency and reduce discarded and retransmitted data as a result of HS-DSCH congestion. Flow control is provided independently by priority class for each HS-DSCH.
-
Priority Class and TSN


Sets priority class identifier and TSN for each new data block being serviced. The TSN is unique to each priority class within a HS-DSCH, and is incremented for each new data block.
-
Scheduling/Priority Handling


This function manages HS-DSCH resources between HARQ entities and data flows according to their priority class. Based on status reports from associated uplink signalling either new transmission or retransmission is determined. To maintain proper transmission priority a new transmission can be initiated on a HARQ process at any time.
-
HARQ 
One HARQ entity handles the hybrid ARQ functionality for one user. One HARQ entity is capable of supporting multiple instances (HARQ process) of stop and wait HARQ protocols. There shall be one HARQ process per HS-DSCH per TTI. Based on restrictions on the TFCS of the HS-DSCH CCTrCH, HARQ processes shall not operate in a simultaneous fashion in the transmitter. Details of the HARQ functionality require further study.



-
TFC selection 
Selection of an appropriate transport format combination for the data to be transmitted on HS-DSCH.
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Figure 11: UTRAN side MAC architecture / MAC-hs details




�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��http://www.3gpp.org/3G_Specs/3G_Specs.htm�


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.


�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/�


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report 21.900 "3GPP working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. essential correction).


�PAGE \# "'Page: '#'�'"  �� Enter each the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Enter an X in the box if any other specifications are affected by this change.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.


�PAGE \# "'Page: '#'�'"  �� This is an example of pop-up text.





CR page 4

_1062929849.doc


































Associated Uplink Signalling























































HS-DSCH











HS-DSCH







MAC – Control



















































Reordering







HARQ











Reordering











To MAC-c/sh







Associated Downlink Signalling 



















MAC-hs



















_1047110271.doc












































HS-DSCH
































































MAC HS-DSCH














MAC – Control














HS-DSCH
































































HARQ

















































RR handler


























_1047184317.doc












































HS-DSCH
































































MAC-hs














MAC – Control














HS-DSCH
































































HARQ

















































RR handler



























_1062931682.doc










HARQ







HARQ















HS-DSCH











Scheduling/Priority Handling











Flow Control 



MAC-hs / MAC-c/sh











































MAC-hs



























Associated Downlink Signalling











MAC – Control























 TFC selection







































HS-DSCH







Associated Uplink Signalling



















Priority Class & TSN







to MAC-c/sh












_1048003964.doc


































Associated Uplink Signalling























































HS-DSCH











HS-DSCH







MAC – Control























































HARQ



















To MAC-c/sh







Associated Downlink Signalling 



















MAC-hs



















_1047110271.doc












































HS-DSCH
































































MAC HS-DSCH














MAC – Control














HS-DSCH
































































HARQ

















































RR handler


























_1047184317.doc












































HS-DSCH
































































MAC-hs














MAC – Control














HS-DSCH
































































HARQ

















































RR handler



























_1048012678.doc










HARQ







HARQ















HS-DSCH











Scheduling/Priority Handling











Flow Control 



MAC-hs / MAC-c/sh











































MAC-hs



























Associated Downlink Signalling











MAC – Control























 TFC selection







































HS-DSCH







Associated Uplink Signalling























to MAC-c/sh












