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1 Introduction 

With the introduction of changes to RAN2 specifications for HSPDA, many changes have been made.    This document highlights several remaining errors and misalignments that exist in the Stage 2 model for HSPDA  [1].   Depending on the resolution of these issues, changes may also be needed towards the corresponding sections for MAC in 25.321 [1].

2 Mis-alignments and corrections 

· MAC-hs: Scheduler and HARQ entity functions for TSN

In section 25.321 section 11.6.1.1 (Specific functions, Scheduler), the following is listed as one of the functions of the scheduler:

-
Indicates the Queue ID and TSN  to the HARQ entity for each MAC-hs PDU to be transmitted

However, in section 11.6.1.2 (Specific functions, HARQ entity), the following function is listed:

-
The HARQ entity sets the transmission sequence number (TSN) in transmitted MAC-hs PDUs. UTRAN should

-
set the TSN to value 0 for the first MAC-hs PDU transmitted for one HS-DSCH and Queue ID;

-
increment the TSN with one for each transmitted MAC-hs PDU on a HS-DSCH and Queue ID
It might be useful to add some text to further clarify the difference between the scheduler and the HARQ entity with respect to TSN.   

Furthermore, in 25.308, section 6.2.3 (Details of MAC-hs; UTRAN side), the text for Scheduling/Priority Handling functional description is as follows:

-
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. Further it sets the priority class identifier and TSN 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, and is incremented for each new data block. 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. One HARQ entity is capable of supporting multiple instances (HARQ process) of stop and wait HARQ protocols. There shall be one HARQ process per TTI.

In summary, the following problems exist:

1) the setting of TSN in 25.308 is under the scheduler, while in 25.321 it is under HARQ entity 

2) in 25.308 the text RE incrementing TSN is under the scheduler, while in 25.321 it is listed under the HARQ entity

3) in 25.308 the text in 6.2.3 for HARQ functions says nothing about TSN, while in 25.321 this is not the case (see above)

4) Note also in 25.308 section 7.2 for Network operation, section 7.2.2 (HARQ entity, one per UE) has text on TSN setting and incrementing, whilst section 7.2.1 (Scheduler) has no text on TSN at all..) 

5) It is also stated in 25.308 section 6.2.3 above, that the TSN is unique to each priority class, but as the different queues may have the same priority this could be confusing. Specifically the TSN is associated with the queue and so this should also be clarified.

It seems clear that the scheduler functionality should include the selection of the Queue for the HS-DSCH and set the TSN value for the data block that is subsequently forwarded to the HARQ entity. The Queue id and the assigned TSN value is then indicated to the HARQ entity. The HARQ entity is then responsible for the inclusion of these indicated values into the correct fields within the transmitted MAC-hs PDU. Currently the description appears to state that the HARQ entity should be settoing the TSN value based on some rules (first PDU and previous TSN values) but in fact this value is sent to the HARQ entity from the scheduler and it is the scheduler that uses these rules to 'set' the TSN value.

As a re-write of TS25.308 was agreed during RAN2#29 in Gyeongju, to make the specification more of a stage 2, the mis-alignments in this specification are only highlighted for information and no changes in TS25.308 are proposed here.

2.1 Proposed changes

The following is proposed to be changed in TS25.321v521 section 11.6.

11.6.1
Network operation

The following are the functions of the various functional entities at the network in support of the HARQ protocol used on HS-DSCH.

11.6.1.1
Scheduler

The scheduler performs the following functions:

-
Schedules all UEs within a cell;

-
Services priority queues:

-
The scheduler schedules MAC-hs SDUs based on information from the Iub frame protocol. One UE may be associated with one or more MAC-d flows. Each MAC-d flow contains HS-DSCH MAC-d PDUs for one or more priority queues.

· Determines the HARQ Entity and the queue to be serviced;
· Sets the TSN for the new data blocks being transferred from the selected queue;

-
set the TSN to value 0 for the first MAC-hs PDU transmitted for one HS-DSCH and each Queue ID within an HS-DSCH;

-
increment the TSN with one for each transmitted MAC-hs PDU on a HS-DSCH and each Queue ID within an HS-DSCH.
-
Indicates the Queue ID and TSN to the HARQ entity for each MAC-hs PDU to be transmitted;

-
Schedules new transmissions and retransmissions:

-
Based on the status reports from HARQ Processes the scheduler determines if either a new transmission or a retransmission should be made. A new transmission can however be initiated on a HARQ process at any time.

-
Determines the redundancy version:

-
The scheduler determines a suitable redundancy version for each transmitted and retransmitted MAC-hs PDU and indicates the redundancy version to lower layer.

11.6.1.2
HARQ entity

-
There is one HARQ entity per UE in UTRAN.

-
The HARQ entity sets the Queue ID in transmitted MAC-hs PDUs to the value indicated by the . UTRAN scheduler should:
-
set the Queue ID based on the identity of the queue being serviced.<delete>
-
The HARQ entity sets the transmission sequence number (TSN) in transmitted MAC-hs PDUs. to the value indicated by the . UTRAN scheduler should:
-
set the TSN to value 0 for the first MAC-hs PDU transmitted for one HS-DSCH and Queue ID; <delete>
-
increment the TSN with one for each transmitted MAC-hs PDU on a HS-DSCH and Queue ID. <delete>
-
The HARQ entity sets the HARQ process identifier in transmitted MAC-hs PDUs. UTRAN should:

-
determine a suitable HARQ process to service the MAC-hs PDU and set the HARQ process identifier accordingly.

· Timer Expiry for timer based mechanism

In section 7.3.3.1 for the timer based mechanism, we have the following text:

When the timer T1expires:

-
all data blocks up to and including TSN-1 shall be removed from the reordering buffer;

-
all data blocks up to the first missing data block shall be delivered to higher layer.
As the start of the timer is defined at TSN=SN, the text in 25.308 should be changed.   Section 11.6.2.3.1 (Definitions; Reordering entity) from 25.321 has the correct text as follows:

When the timer T1expires, 

-
all correctly received MAC-hs PDUs up to and including SN-1 shall be delivered to the disassembly function and be removed from the reordering buffer 

Proposed change:
Change section 7.3.3.1 above as follows:

When the timer T1expires:

-
all data blocks up to and including  SN-1 shall be removed from the reordering buffer;

-
all data blocks up to the first missing data block shall be delivered to higher layer.
· Network Operation,  Scheduler,  MAC-flow versus Iub flow

In section 7.2 for Network Operation, section 7.2.1 (Scheduler) contains the following text:

The scheduler performs the following functions:

-
Schedules all UEs within a cell.

-
Services priority class queues:

-
The scheduler receives MAC-hs SDUs based on information from the Iub frame protocol. One UE may be associated with one or more Iub logical flows. Each Iub logical flow contains HS-DSCH MAC-d PDUs for one priority class.
However, in section 11.6.1.1 of 25.321 we have the following text:

The scheduler performs the following functions:

-
Schedules all UEs within a cell;

-
Services priority queues:

-
The scheduler schedules MAC-hs SDUs based on information from the Iub frame protocol. One UE may be associated with one or more MAC-d flows. Each MAC-d flow contains HS-DSCH MAC-d PDUs for one or more priority queues.
It is proposed to align 25.308 with the text in 25.321 to avoid potential confusion, especially given the distinct meanings of MAC-d flow versus Iub flow above.   In addition, the Iub logical flow term appears to have little value as it is not used in any other sections or documents.  Thus, the text in 25.308 section 7.2 will be changed as follows:

The scheduler performs the following functions:

-
Schedules all UEs within a cell.

-
Services priority class queues:

-
The scheduler receives MAC-hs SDUs based on information from the Iub frame protocol. One UE may be associated with one or more  MAC-d flows. Each MAC-d flow contains HS-DSCH MAC-d PDUs for one or more priority queues.
3 Conclusion

Based on the outcome of the discussion of these highlighted issues, the appropriate changes should be made to 25.321 and 25.308.
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