3GPP TSG-RAN WG RAN2 #47

R2-051266

Athens, Greece, 9th – 13th April 2005
Agenda item:
11.3.2

Source: 
Alcatel Shanghai Bell

Title: 
More clarification on selective combining with soft information for MBMS
Document for:
Discussion and Decision
1. Introduction
At the RAN2#46bis meeting a proposal for the downlink selective combining with soft information was discussed during a MBMS session [1]. During the discussion, several comments were brought forth for it on the meeting. In this report, new proof and more clarification is given as answers to them.

2. Discussion

The following comments were proposed for the proposal on RAN2#46bis. In this section, they will be answered one by one.

Comment 1: Relying on the CRC check as the quality indication is not an MBMS-specific problem. R99 is also using this mechanism. If improvement is needed, R99 should be considered at first. 

Comment 2: When UE selects multiple cells to do selective combining, it selects the links have the quality good enough. The improvement of our proposal is not so obviously. 

Comment 3: The proposal should not be a mandatory capability of UE. It's depending on the UE implementation to some extends.
2.1. Comment 1

Comment 1: Relying on the CRC check as the quality indication is not an MBMS-specific problem. R99 is also using this mechanism. If improvement is needed, R99 should be considered at first.
As a matter of fact, selective combining with soft information has already been standardized in 25.427 and 25.433 for uplink in R99. Let’s have a look what has been defined in R99. In [2,3,4], in the frame UL DATA FRAME FOR DCH, not only CRCI (CRC indicator) but also a information election Quality Estimate (QE) is defined. 

6.2.4.5
Quality Estimate (QE)

Description: The quality estimate is derived from the transport channel BER [FDD - or physical channel BER.]

[FDD - If the DCH FP frame includes TB's for the DCH which was indicated as "selected" with the QE-selector IE in the control plane (25.433 and 25.423), then the QE is the transport channel BER for the selected DCH. If no transport channel BER is available the QE is the physical channel BER.]
[FDD - If the value of the QE-Selector IE equals "non-selected" for all DCHs in the DCH FP frame, then the QE is the physical channel BER.]
[TDD - If no transport channel BER is available, then the QE shall be set to 0. This is in particular the case when no transport blocks have been received. The value of QE will be ignored by the RNC in this case.]
The quality estimate shall be set to the transport channel BER [FDD - or physical channel BER] and be measured in the units TrCh_BER_LOG [FDD - and PhCh_BER_LOG respectively] (see 25.215 and 25.225). The quality estimate is needed in order to select a transport block when all CRC indications are showing bad (or good) frame. The UL outer loop power control may also use the quality estimate.
Value range: {0-255}.
Granularity: 1.
Field length: 8 bits.
However, in R99 this kind of mechanism of selective combining with soft information is not defined for downlink because there is no transport channel use selective combining for downlink in R99.

For MBMS, selective combining is defined for downlink and thus this kind of mechanism can also been used similarly. Comparing with that for uplink, there are two major advantages for downlink by using the mechanism.

1) For uplink, this mechanism should be defined over Iub and Iur interface, and thus overhead will take place over the interfaces. For downlink, it’s just defined internally in UE and thus only primitive is necessary.

2) For uplink, there is no reordering mechanism for UM-RLC, and thus extra time delay will be introduced for macro diversity. For downlink, no extra time delay will be introduced for reordering mechanism. The selective combining will take place after the first PDU is stored in the reordering memory and before the stored PDU is delivered to the RLC higher layer function.

2.2. Comment 2

Comment 2: When UE selects multiple cells to do selective combining, it selects the links which have the enough qualit. The improvement of our proposal is not so obviously.
In fact, it is not always true that the selected links have the quality good enough. For streaming service of MBMS, even erroneous SDUs will be delivered to the higher layer because there might some error correction or robust error recovery mechanism in the application layer. In such case, if one link with BLER of 95% is selected just because the PDU from which is arrived at first, it is unreasonable.

2.3. Comment 3

Comment 3:The proposal should not be a mandatory capability of UE. It's depending on the UE implementation to some extends. 
As long as the selective combining mechanism with soft information is not forbidden in UE, some modification should be done to 25.322. According to [5], with duplication detection and reordering part, any duplicate PDU with same sequence number as that already stored in the reordering buffer will be discared directly, which exclude completely the possibiliyt for UE to decide if selective combining with soft information will be used or not. It might be not proper if the feature is depending on UE implementation as the chairman said.

3. Conclusion

In this document, some new proof or clarification is given for MBMS selective combining with soft information. With the reasons listed in this report and in [1], it’s recommended to considering the selective combining mechanism for MBMS.
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3.1.1. 9.7.10
Duplicate avoidance and reordering for unacknowledged mode

The duplicate avoidance and reordering function can be configured for use within a receiving UM RLC entity in the UE. It combines PDU sequences received from several sources and/or repeat transmissions from a single source to form a single ordered PDU sequence that is passed to the header removal and reassembly functions. It completes duplicate detection, discard and re-ordering based on the UM PDU sequence number. Where the UM RLC receives input from several sources, inputs can be added or removed without changing the buffer contents, state variables and timers associated with the duplicate avoidance and reordering function or any subsequent UM RLC function.

The duplicate avoidance and reordering function makes use of the state variable VR(UDR) and a receive window whose span is from VR(UDH) – DAR_Window_Size+1 to VR(UDH) inclusively. For re-ordering the function uses a buffer for the temporary storage of PDUs. 

For each PDU received, the duplicate avoidance and reordering function shall  (in the following SN denotes the sequence number of each PDU):

Setting initial values of state variables:

-
If the PDU is the first PDU received by the duplicate avoidance and reordering function:

-
VR(UDH) is assigned the value SN;

-
VR(UDR) is assigned the value VR(UDH) - DAR_Window_Size + 1.

Duplicate detection and re-ordering:

-
if SN is within the receive window:

-
 if  SN < VR(UDR) or if a PDU with sequence number SN is already stored in the buffer:

-
the PDU may be discarded or be used to replace the PDU with the same SN stored in the buffer or combined with the PDU with the same SN stored in the buffer
- 
else:

-
the PDU shall be stored in the buffer.

-
if SN is outside of the receive window:

-
the PDU shall be stored in the buffer;

-
VR(UDH) shall be assigned the value SN, thereby advancing the receive window; 

-
for any stored PDUs with sequence numbers < VR(UDH) - DAR_Window_Size+1 remove the PDU from the buffer and deliver them to the higher RLC function to perform the actions specified in subclause 11.2.3;
-
if VR(UDR) < VR(UDH) - DAR_Window_Size+1;

-
VR(UDR) shall be assigned the value VR(UDH) - DAR_Window_Size+1.

-
if PDU with sequence number VR(UDR) is stored in the buffer:

-
or this PDU and any sequence of stored PDUs with consecutive index numbers starting at VR(UDR)+1, remove the PDUs from the buffer and deliver them to the higher RLC function to perform the actions specified in subclause 11.2.3;
-
VR(UDR) shall be assigned the value of x+1 where x is the sequence number of the highest numbered PDU that was delivered to the higher RLC function.

Timer operation:

-
if Timer_DAR is not active when a PDU is stored by the duplicate avoidance and reordering function: 

-
Timer_DAR shall be started;

-
VR(UDT) shall be assigned the value of  the sequence number of the PDU.

-
Timer_DAR shall be stopped:

-
if the PDU with sequence number VR(UDT) is removed from the buffer before Timer_DAR expires.

-
if Timer_DAR expires:  
-
for all stored PDUs with sequence numbers lower or equal to VR(UDT) and for any sequence of stored PDUs with consecutive sequence numbers starting at VR(UDT)+1, remove the PDUs from the buffer and deliver them to the higher RLC function to perform the actions specified in subclause 11.2.3;
-
VR(UDR) shall be assigned the value x+1 where x is the sequence number of the highest numbered PDU that was delivered to the higher RLC function.
-
When Timer_DAR is stopped or expires, and there remain PDUs stored by the duplicate avoidance and reordering function:

-
Timer_DAR shall be started;

-
VR(UDT) shall be assigned the sequence number of the highest numbered stored PDU.
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