Page 1



3GPP TSG-RAN WG2 meeting #44




R2-042023
October 4th – 8th, 2004





Sophia Antipolis, France
Agenda item:
3.4
Source: 
Qualcomm

Title: 
Max number of MAC-hs header extensions
Document for:

Discussion, Decision

1.
Introduction
In order to support the possibility of multiplexing PDUs with different PDU sizes in the same TTI, it was agreed to use a variable length MAC-hs header. Every time the PDU size needs to be changed, the field F needs to be set to “0” and an extra set of SID, N and F fields are appended to the MAC-hs header. 

Even though supporting variable length headers is not particularly complex, it is useful to define some kind of bound to how large the total header size could get. In this document we discuss why this would not be particularly restrictive from the system point of view and we propose a specific value to use.

2.
Background

2.1
RLC

RLC-AM is expected to be used for interactive/background services that have reasonably high delay tolerance but require very low residual error rates. RLC-AM can only be used with a single PDU size. When sending large SDUs, as are expected to be used for most services in this category, there does not seem to be much reason to vary the PDU size. Therefore, we do not expect any deviation from the 320 and 640bit PDU sizes currently being considered.
RLC-UM is expected to be used for PS conversational services. RLC-UM logical channels can use multiple PDU sizes. Using multiple PDU sizes would make sense for low data-rate conversational services such as VoIP, where overhead is important, in order to minimize padding.
2.2
MAC-hs

MAC-hs allows the multiplexing of data from the same MAC-d entity and the same re-ordering queue. PDUs can have different size, but at every change in PDU size, the MAC-hs header needs to be extended by 11 bits.
3.
Discussion
In this section we discuss the reasons for extending the header.
3.1
MUX AM logical channels with different PDU sizes
Although any arbitrary PDU size can be used, currently we are only considering the support of the 320 and 640bit PDU sizes. Even the addition of the larger PDU size was only meant to address the limitation in the RLC sequence number space rather than to accommodate a specific application. Hence, we do not foresee any reason why this set could be extended further in the future.

Therefore, as long as the PDUs of equal sizes are grouped together before multiplexing, there is no reason to expect to need to support anything more than 2 PDU sizes. Note that doing this pre-ordering would also yield a gain in terms of reduced overhead.
3.2
Single UM logical channel with different PDU sizes
As explained above, RLC-UM channels can be configured with multiple PDU sizes. The choice in PDU size can be made based on the received SDU sizes. Contrary to the case where data from different logical channels is multiplexed together, in this case the transmitter cannot re-order the data in order to reduce the number of size changes. Indeed, this would put RLC data out-of-sequence, resulting automatically in ciphering de-synchronization. Therefore, there could potentially be a size change at every application frame. 

Since however RLC-UM is used for conversational services, which require low delays, it is unlikely that a large number of PDUs would be buffered and then transmitted at the same time. For VoIP for example, it would be unthinkable to accumulate more than four 20ms frames before transmitting. If this is the case, then there could be at most four different size PDUs in a transmission.

3. Conclusion

We consider that it would be very useful from the implementation point of view to be able to limit the maximum number of MAC-hs header extensions that the network is allowed to use. For FDD, we feel that supporting a total of 8 different sizes is a reasonable limit considering the elements described above. Due to the larger payload sizes, it may be useful to allow a larger value for TDD. In the CR we have captured the values proposed by interested companies on the reflector.
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9.2.2
MAC PDU: Parameters of the MAC header (HS-DSCH)

-
Version Flag (VF):
The VF field is a one bit flag providing extension capabilities of the MAC-hs PDU format. The VF field shall be set to zero and the value one is reserved in this version of the protocol.

-
Queue identifier (Queue ID):
The Queue ID field provides identification of the reordering queue in the receiver, in order to support independent buffer handling of data belonging to different reordering queues. The length of the Queue ID field is 3 bit.

-
Transmission Sequence Number (TSN):
The TSN field provides an identifier for the transmission sequence number on the HS-DSCH. The TSN field is used for reordering purposes to support in-sequence delivery to higher layers. The length of the TSN field is 6 bit.

-
Size index identifier (SID):
The SID fields identifies the size of a set of consecutive MAC-d PDUs. The MAC-d PDU size for a given SID is configured by higher layers and is independent for each Queue ID. The length of the SID field is 3 bit.

-
Number of MAC-D PDUs (N):
The number of consecutive MAC-d PDUs with equal size is identified with the N field. The length of the N field is 7 bits. In FDD mode, the maximum number of PDUs transmitted in a single TTI shall be assumed to be 70. In 1.28 Mcps TDD mode, the maximum number of PDUs transmitted in a single TTI shall be assumed to be 45. In 3.84 Mcps TDD mode, the maximum number of PDUs transmitted in a single TTI shall be assumed to be 318. If more PDUs than the defined maximum number of PDUs for the corresponding mode are received, the UE behaviour is unspecified.
-
Flag (F):
The F field is a flag indicating if more fields are present in the MAC-hs header or not. If the F field is set to "0" the F field is followed by an additional set of SID, N and F fields. If the F field is set to "1" the F field is followed by a MAC-d PDU. In FDD and 1.28 Mcps TDD modes, the maximum number of MAC-hs header extensions, i.e. number of fields F set to “0”, in a single TTI shall be assumed to be 7. In 3.84 Mcps TDD mode, the maximum number of MAC-hs header extensions in a single TTI shall be assumed to be 31. If more extensions than the maximum defined for the corresponding mode are included in a TTI, the UE behaviour is unspecified. 
9.2.2.1
MAC header for DTCH and DCCH

a)
DTCH or DCCH mapped to HS-DSCH:

-
The Queue ID field and TSN field are always included in the MAC-hs header. One SID field, N field and F field is included for each MAC-d PDU size included in the MAC-hs PDU. Padding is not explicitly indicated but is included in the end of the MAC-hs PDU if the total size of the MAC-hs payload plus the MAC-hs header is smaller than the transport block set size.
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