3GPP TSG RAN WG2 #56 Bis
Tdoc R2-070024
Sorrento, Italy, 15-19th January 2007
Agenda item:
8
Source:
ZTE
Title:
RLC enhancements in HSPA evolution
Document for:
Discussion
Introduction

RLC AM will be considered to support flexible PDU sizes in HSPA evolution. As a solution, a possible AMD header is proposed in [1], in which the SDU concatenation function is not applied so that Length Indicators would never be used and the header overhead is thus reduced. 
However, for small RLC SDUs, concatenation function may still be needed to reduce the SN overhead. In this contribution, some further considerations for non-concatenation cases and concatenation cases are put forward for discussion. To simplify current Rel-6 RLC specification, a possible solution to replace the complex polling mechanism is also proposed. 
Discussion
Three scenarios exist for flexible PDU sizes with the maximum configured size in RLC AM:

- A PDU is created by a complete SDU;

- A PDU is created by a segment of a SDU;

- A PDU is created by concatenation of several complete and/or segmented SDUs;

It is proposed that the first two are mandatory and the last one is optional. Whether RLC AM support concatenation or not can be configured to provide flexibility. When concatenation is configured, it implies that the other two scenarios are also supported. Different AMD headers are utilized for non-concatenation and concatenation configuration.
1.1 Non-concatenation configuration
When concatenation is configured not to be supported, AMD header proposed in [1] is feasible. Only one complete SDU or one segmented SDU to form a PDU is supported. The AMD header cited from [1] is shown in figure 1. Two-bit HE-field is used as Segment Flag to indicate “a complete SDU”, “first segment”, “middle segment(s)” and “last segment” of the SDU. Alternatively, “first segment” is not necessarily indicated explicitly. It can be inferred from the SN and non-last segment. So that two-bit HE-field can also be defined to indicate “a complete SDU”, “non-last segment” and “last segment” of the SDU, to leave a value as reserved for later extension.
As stated In [2] that the maximum size is configured as a tradeoff between overhead of potential RLC PDU retransmission and RLC PDU headers per RLC SDU. It can be noted that the maximum RLC PDU size can also be configured in a simple way as the maximum RLC SDU size plus two octet header size, thus each PDU is created by a complete SDU and no segmentation in RLC is needed. 
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Figure 1: AMD header for non-concatenation configuration
1.2 Concatenation configuration
When concatenation is configured to be supported, AMD header as current RLC specification can be inherited. And no modifications are foreseen to be needed. The AMD header cited from current specification is illustrated in figure 2. The definitions of each field remain unchanged as today. All the three scenarios are supported. 
Concatenation is performed for the SDUs below a preconfigured size, which can be concatenated up to the configured maximum size. Concatenation can be configured to be performed only to complete SDUs or also to segmented SDUs. If the total size is greater than the configured maximum size when concatenating the last SDU, the last SDU is either segmented or not to be concatenated.
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Figure 2: AMD header for concatenation configuration
1.3 Alternative solution of polling mechanism

In RLC AM, the peak data rate in theory can be improved by improving the window size. In current specification, the window size is restricted to be 2048 by the 12-bit SN. The RLC window size can be improved to two times as today by expanding the SN size to 13 bits. To implement such function, one bit polling is occupied by the expanded SN, so no polling bit is applicable. Considering that the polling mechanism brings significant complexity to current specification, utilizing alternative solutions is feasible and necessary. Actually, polling mechanism can still be kept as an option by keeping the polling bit without expanding the SN size. Whether to utilize the alternative solution can be configured. The proposed AMD header is depicted in figure 3, with the support of flexible PDU size without concatenation functionality. The definitions of the 2-bit HE field are as described in section 2.1.
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Figure 3: SN is expanded by 1 bit with the removal of Polling bit
The alternative solution to replace polling mechanism is implemented by active retransmission and periodic status report. The scheme can be described as the following steps.
The transmitter performs as follows:

> For each PDU in current transmission window, a timer Timer_Retransmit is started when the PDU is submitted to the lower layer;
>> If a status report is received by the transmitter before Timer_Retransmit expires, 
      >>> If the said PDU status is ACK in the status report, reset Timer_Retransmit; if the status of all PDUs before the said PDU is ACK, move the window to the next SN of this PDU; 
      >>> else, reset Timer_Retransmit; put this PDU in the retransmission buffer or wait for Timer_Retransmit expires, depending on the configuration. 
>> else if Timer_Retransmit expires, 
      >>> if the retransmission counter of the said PDU is no greater than MaxDAT, put this PDU in the retransmission buffer;
      >>> else, perform RLC Reset procedure;

The receiver performs as follows: 
> When new PDU received, a timer Timer_Status_Periodic is started;
>> If there are PDUs received by the receiver before Timer_Status_Periodic expires, 

      >>> If SN gaps are detected, record the missed SNs between VR(R) (Receive state variable) and VR(H) (Highest expected state variable). Status report can be triggered at detecting of missing PDUs or at the expiration of Timer_Status_Periodic, which depends on the configuration;
      >>> else, receive coming PDUs;
>> else if Timer_Status_Periodic expires,
      >>> Send the status report and restart Timer_Status_Periodic; if SN gaps are detected, the status report shall include NACK of the SNs between VR(R) and VR(H); else, the status report shall include ACK of all correctly received PDUs;
      >>> if no PDUs have been received during the life span of Timer_Status_Periodic, not restart this timer;

Considering that HARQ residual errors usually cause consecutive missing PDUs in RLC layer, LIST type status report is preferred in this mechanism. 

Conclusion
It is proposed that:

· RLC AM can be configured to support concatenation or not, different AMD headers are utilized.
· The maximum size can be configured so as not to segment SDUs in RLC. 
· A possible solution to replace complex polling mechanism can be considered, in which the polling bit is occupied by the expanded SN size to improve RLC window size two times as today.
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