
TSG-RAN Working Group 2 (Radio layer 2 and Radio layer 3) 
                   TSGR2#27(02)0374

Orlando, Florida, USA, 18th to 22th February 2002


Agenda Item:
9.2.2

Source: Philips



Title: Text proposal on HARQ Stall avoidance
Document for: Discussion

__________________________________________________________________________________________________

1. Introduction

During RAN2#27 it was decided based on R2-020373, that it is required to define, in addition to the timer based approach, further mechanisms for avoiding HARQ protocol stalling, which can result from enforcing in-sequence of MAC-hs PDUs. It was also decided not to go for a solution, which includes additional signalling data in a MAC-hs PDU as proposed in R2-020331, but only for additional rules defining the UE behaviour alone.

It is proposed to adopt the following text for TS 25.321. This text combines the so-called window based mechanism resp. the approach using a reordering pointer as given in R2-020329 resp. R2-020132. 

Description of the timer based approach is supplemented by further defining the transmitter behaviour, since the operation of Timer T1 relies on such a behaviour. 

2. Text proposal

11.5.2.3 Reordering entity
For each TSN, there is a buffer place in the reordering buffer, which is numbered by this TSN.

11.5.2.3.1 Reordering Timer
Transmitter operation;
For each MAC-hs PDU, UTRAN should start a Discard Timer, whose duration should not exceed the duration of the Timer T1 defined for the receiver. If the Discard Timer has elapsed for a MAC-hs PDU, and no ACK was received for this MAC-hs PDU, retransmissions for this MAC-hs PDU should be aborted and the MAC-hs PDU should be discarded. The Discard Timer of a MAC-hs PDU should be stopped, if the transmitter receives an ACK for this MAC-hs PDU.

         In order to avoid sequence number ambiguity on the receiving side due to the operation of the Timer T1, UTRAN should send new (i.e. not retransmitted) MAC-hs PDUs in the order of their TSN, i.e. the MAC-hs PDU A (with TSN=x) is sent timewise before a MAC-hs PDU B (with TSN=[x + 1]mod SNS), also if A and B are carried on different HARQ processes.

Receiver operation;
The timer T1 controls the stall avoidance in the UE reordering buffer. The value of T1 is configured by upper layers.

If no timer T1 is active: 

· the timer T1 shall be started when a MAC-hs PDU with TSN=SN is correctly received but cannot be delivered to the disassembly function because the MAC-hs PDU, which is expected next in order to keep the MAC-hs PDU sequence, is missing. 

If a timer T1 is already active 

-
no additional timer shall be started, i.e. only one timer T1 may be active at a given time.

The timer T1 shall be stopped if 

-
the MAC-hs PDU for which the timer was started can be delivered to the disassembly function before the timer expires.

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 

-
all correctly received MAC-hs PDUs up to the first missing MAC-hs PDU shall be delivered to the disassembly function. This first missing MAC-hs PDU becomes the next expected MAC-hs PDU.
When the timer T1 is stopped or expires, and there still exist some received MAC-hs PDUs, that cannot be delivered to higher layer, 

-
timer T1 is started for the MAC-hs PDU with a  TSN, which has the biggest distance from the TSN of the next expected MAC-hs PDU among those MAC-hs PDUs that cannot be delivered.

Note: the rules for the timer based mechanism needs to be looked at and rule g) from R2-020132 may be included. 
11.5.2.3.2 Window-based reordering rules
In addition to the timer T1, some rules are defined for reordering purposes based on a transmitter window.
The initial transmitter window should be (0, 1, 2, …, WINDOW-1), where WINDOW is the transmitter window size. 


If an ACK is received for a MAC-hs PDU with a TSN equalling the lower edge SNbegin of the transmitter window, the transmitter window should be advanced so that [ SNbegin + 1 ]mod SNS forms the lower edge of the transmitter window, where SNS is the size of the TSN space. WINDOW should not be larger than SNS/2. 
If the transmitter decides to send a MAC-hs PDU with a TSN, which is outside its current transmitter window, the transmitter window should be advanced so that its upper edge equals this TSN.

Transmitter operation;

After the transmitter has transmitted a MAC-hs PDU, any MAC-hs PDU outside the transmitter window should not be retransmitted to avoid sequence number ambiguity in the receiver.
Receiver operation;
MAC-hs PDUs that have been discarded by the timer based mechanism shall be considered as being received in the following procedure.
The receiver runs a window of the same size as the transmitter window. The initial receiver window shall be (0, 1, 2, …, WINDOW-1). Initially, the TSN of the next expected MAC-hs PDU is 0.
When a MAC-hs PDU with TSN = SN is received;

- If SN is within the receiver window and this MAC-hs PDU has not previously been received, the MAC-hs PDU is placed in the reordering buffer at the place indicated by SN.

- If SN is within the receiver window, and this MAC-hs PDU has been previously received, the MAC-hs PDU shall be discarded.

-
If SN is outside the receiver window:

· the received MAC-hs PDU shall be placed in the reordering buffer, at the position indicated by SN.

· the receiver window shall be advanced so that SN forms the upper edge of the receiver window

· any MAC-hs PDUs with a TSN outside the updated receiver window shall be removed from the reordering buffer and be delivered to the disassembly function. The TSN of the next expected MAC-hs PDU is set to the lower edge of the updated receiver window.
-
All received MAC-hs PDUs with consecutive TSNs starting from the TSN of the next expected MAC-hs PDU up to the first not received MAC-hs PDU are delivered to the disassembly function. The TSN of this first not received MAC-hs PDU becomes the next expected TSN.

3. References

[1] R2-020080, Timer based Stall Avoidance Mechanism, Source: LG Electronics.

[2] R2-020132, A pointer approach to avoid stalling of the h-ARQ protocol due to missing data blocks , Source: Philips.

[3] R2-020329, HARQ Stall Avoidance, Source: Ericsson.

[4] R2-020331, Stall Avoidance Using Acknowledge Sequence Number, Source: Lucent.

�PAGE \# "'Page: '#'�'"  ��This statement is required, because it is stated further down


“timer T1 is started for the MAC-hs PDU with the highest TSN among those MAC-hs PDUs that cannot be delivered.” 


(which is made more precise by this text proposal in expressing what highest means in a finite number space). The statement might not be required, if rule g) of R2-020132 is applied, hence linked to the NOTE. 








�PAGE \# "'Page: '#'�'"  ��This is required, since for the very beginning the TSN of the next expected MAC-hs PDU has to be set to a predefined value in order to ensure a defined behaviour of the UE. This is done above, setting it to 0. Hence, a rule is required to update this next expected TSN.






Page 3

