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1 Introduction 

In WG2#32 meeting in Xi’an, a load and resource sensitive stall improvement scheme has been proposed [1]. It is a mechanism that could be incorporated into the existing HARQ protocol operation with minimal impact on the current protocol operation. The benefit of the proposed method is clear. It minimizes stalling in the UE re-ordering buffer by the NodeB informing the UE about data blocks that the UE is still waiting for to arrive at its buffer but have been aborted by the NodeB. The data blocks are aborted by the NodeB due to various reasons such as exceeding the total number of retransmissions allowed for the data blocks or a higher priority data block has arrived and the NodeB decides to serve this data block rather than the lower priority data block. 

The proposed mechanism provides an effective stall reduction for the UE, which currently depends on the use of a receiver window and the use of a discard timer T1. The discard timer, due to the asynchronous nature of the HARQ transmission, need to use a conservatively large T1 value. In addition, the current operation also indirectly depends on a continuous data stream to eliminate any stalling that may have occurred due to missing data blocks. Hence, the proposed stall avoidance adds to the existing operations and provides the effectiveness necessary that may be lacking in the existing operations.

_______________________________________________________________________________________________

2 Proposals 

During the discussions in the last meeting, it was pointed out that the proposed stall improvement mechanism using a zero payload PDU could be implemented in the originally proposed manner or alternatively by using the existing window advancing mechanism. In this section, the two alternatives are presented and compared. 

1. Alternative 1: AN ASN field:  A zero payload MAC-hs PDU is sent to the UE with a “specific” TSN value. The TSN value informs the UE of “lost or aborted” data block sequence number information, henceforth referred to ASN (Acknowledge Sequence Number). Thus, TSN = ASN.

a. Upon correct receive at the UE the N1 field that is set to zero identifies the zero payload data block. If a data block with the TSN value already exists in the UE re-ordering buffer, the zero payload PDU is ignored. If the data block with that TSN is missing from the buffer, it is proposed that the TSN value should be interpreted by the UE as a MAC-hs PDU that having been received by the UE. The MAC-hs PDU could be a data block that the NodeB has considered successfully sent and/or wont be transmitted or retransmitted by the NodeB for reasons stated in the previous section.

b. Stall improvement is achieved through specific sequence number information on stalling data block(s).

2. Alternative 2: TSN = ASN+RECEIVE_WINDOW:  A zero payload MAC-hs PDU is sent to the UE with a “specific” TSN value. The TSN is set to value ASN + RECEIVE_WINDOW, where ASN is as described above in Alternative 1 and RECEIVE_WINDOW is as defined Section 11.6.2.3.1 of TS25.321. Here, TSN = ASN + RECEIVE_WINDOW.

a. Upon correct receive at the UE the N1 field that is set to zero identifies the zero payload data block. If the received data block with the TSN value is within the receiver window, the zero payload PDU is ignored. If the data block is outside the receiver window, the receiver window is advanced as described in Section 11.6.2.3.1 of TS25.321. No data block will be placed in the buffer because of the zero payload.

b. Stall improvement is achieved through advancement of the receiver window that indirectly flush the gaps caused missing data blocks from the UE buffer

The two alternatives differ in the way the TSN of the zero payload MAC-hs is set as well as the UE interpretation of the received zero payload PDU. Alternative 1 sends a TSN in the zero payload MAC-hs PDU that the UE shall interpret as a PDU that has been received while Alternative 2 treats the zero payload MAC-hs PDU as a normal MAC-hs PDU with no data in its payload. Each alternative is further described in sections below.

2.1 Alternative 1: An ASN field

As described in [1], a zero payload MAC-hs PDU can be identified by the UE by setting the value of the field N1, which indicate the number of MAC-d PDUs, to zero. When the UE receives this PDU with N1 = 0, it would then disregard the payload (which is empty) and read the ASN value from the TSN field.  Effectively, the TSN field is replaced by the ASN in this zero payload PDU. The proposed zero payload MAC-hs PDU header is as shown in Figure 1 below.
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Figure 1: Alternative 1 zero payload MAC-hs PDU header

In this alternative, the following new requirements are needed to the current protocol operation:

1. The UE recognises a zero payload PDU as a PDU that contains only control information with no data in his payload. On receiving a MAC-hs PDU, the zero payload can be identified through either looking into the empty payload field and from reading N1 field that is set to zero. 

2. Read the ASN from the TSN field:

1. If the received ASN is outside the receiver window, ignore the ASN

2. If the received ASN is within the receiver window and a correctly received PDU with SN=ASN already exists, ignore the ASN  

3. If the received ASN is within the receiver window and PDU with TSN=ASN is missing, the UE treat the missing data block with TSN=ASN to be correctly received.

2.2 Alternative 2: Setting TSN = ASN + RECEIVE_WINDOW 

The MAC-hs header for this second alternative is shown in Figure 2.


[image: image2.wmf] 

 

 

 

Queue ID

 

TSN=ASN+RECEIVE_WINDOW

 

SID

1

 

N

1

 

=

 

=

 

F

1

 

MAC

-

hs header

 


Fig 2. Alternative 2 zero payload MAC-hs PDU header

In this alternative, the following new requirements are needed to the current protocol operation:

1. The UE recognises a zero payload PDU as a PDU that contains only control information with no data in his payload. On receiving a MAC-hs PDU, the zero payload can be identified through either looking into the empty payload field and from reading N1 field that is set to zero. 

2. The NodeB requires the knowledge of the RECEIVER_WINDOW used by the UE re-ordering buffer. It was agreed that the RECEIVER_WINDOW would be signalled to the NodeB through NBAP during WG#32 in Xi’an. 

On receiving a zero payload PDU, through the null N1 field, the following actions are required by the UE:

1. Read the TSN value from the TSN field. 

2. Treat the zero payload PDU as a MAC-hs PDU with no data.

_______________________________________________________________________________________________

3 Recommendations

Both Alternative 1 and 2 requires the UE to recognise a zero payload PDU as a PDU that contains only control information with no data in its payload, through identification of the null N field. Although both Alternative 1 and 2 achieve the same objectives, the differences in both approaches are the following:

1. Alternative 1 provides specific data block acknowledgment with every single use. Alternative 2 advances the window using the new ASN-derived TSN values and is capable of providing acknowledgment for more than one data block.

2. Alternative 1 requires a new interpretation of the TSN field. Alternative 2 does not.

Based on the above, it is recommended that Alternative 2 be accepted as the stall improvement mechanism for the UE reordering buffer. The proposed text changes for the CRs to 25.321 for Alternative 2 is provided in a separate document. 
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