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Introduction

CR0318 [1] introduced the MAC-ehs PDU in the MAC Spec. This paper discusses the necessity of the MAC-ehs header for BCCH and PCCH mapped on HS-DSCH.

Analysis on the necessity of MAC-ehs header for BCCH and PCCH

MAC-ehs PDU

The MAC-ehs PDU is defined in the following figure [1]:
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Figure 1: MAC-ehs PDU

where 

· LCH-ID: Logical channel identifier

· L: Length

· TSN: Transmission Sequence Number

· SI: Segmentation Indication

· F: Flag.

The LCH-ID and L fields are repeated per MAC-ehs SDU or segment of MAC-ehs SDU. The TSN and SI fields are repeated per reordering PDU.
MAC-ehs header for BCCH and PCCH

MAC-ehs header is included in the MAC PDU for BCCH and PCCH mapped on HS-DSCH as shown below [1]:


Figure 2: MAC PDU formats for BCCH and PCCH

Analysis on each field of MAC-ehs header for BCCH and PCCH

(1) LCH-ID field (4 bits)

According to Stage 2 CR [2], the BCCH is mapped on HS-DSCH for transmitting the SYETM INFORMATION CHANGE INDICTAION message to the UEs in CELL_FACH or CELL_PCH state. And the transmission of BCCH on HS-DSCH is performed by using BCCH specific H-RNTI on specific HS-SCCH code indicated in system information. So the UE can identify the BCCH via BCCH specific H-RNTI detection on the HS-SCCH. There is no need to include the LCH-ID field in the MAC-ehs header for BCCH.

Also [2], the PCCH is mapped on HS-DSCH for transmitting the PAGING TYPE 1 message to the UEs in CELL_PCH or URA_PCH state. And the transmission of PCCH on HS-DSCH is performed by using HS-SCCH less operation i.e. the UE receives the PCCH directly based on the selected HS-PDSCH channelisation code. So the UE can also identify the PCCH via the HS-PDSCH channelisation code. So the LCH-ID field in the MAC-ehs header for PCCH is not needed, either.
(2) L field (11 bits)

According to RRC Spec [3], both SYETM INFORMATION CHANGE INDICTAION and PAGING TYPE 1 messages are transmitted in TM mode and the RRC layer shall add padding if the encoded message does not fill a transport block. So the whole transport block contains only one MAC SDU with no MAC padding. The L field is not needed.
(3) TSN field (6 bits)

It is specified in RRC CR [4] that no MAC-ehs reordering queue is configured for both BCCH and PCCH mapped on HS-DSCH. So the MAC layer just passes the received transport block to the RRC layer without reordering. The TSN field is not needed.

(4) SI field (2 bits)

According to MAC CR [1], there is no MAC-ehs segmentation for MAC-ehs SDUs from both BCCH and PCCH mapped on HS-DSCH. The SI field is not needed.

(5) F field (1 bits)

If all the above 4 fields are not present, the F field is not needed, either.

If the above analysis is correct, it could be concluded that the MAC-ehs header is not required for both BCCH and PCCH mapped on HS-DSCH.

Proposal: We propose to remove the MAC-ehs header (totally 24 bits) from the MAC PDU for both BCCH and PCCH mapped on HS-DSCH.

Modifications: The proposed modifications on the top of CR0318 [1] are listed in Annex for reference.

Conclusion

It is suggested that RAN2 kindly discusses the above analysis and the proposal.

If the proposal can be accepted, we are happy to prepare the corresponding CR for the next meeting.
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Annex: Modifications on MAC CR0318 [1]

9.2.1.2
MAC header for BCCH

a)
BCCH mapped to BCH or in FDD when BCCH mapped to HS-DSCH:

-
no MAC header is included.

b)
BCCH mapped to FACH:

-
the TCTF field is included in MAC header.

· 
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Figure 9.2.1.2.1: MAC PDU formats for BCCH

9.2.1.3
MAC header for PCCH
There is no MAC header for PCCH when mapped on PCH or in FDD when mapped on HS-DSCH. 






.

9.2.2
MAC PDU: Parameters of the MAC header (HS-DSCH)

If MAC-hs is configured by upper layers [7], the parameters for the MAC header are:

-
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. In 7.68 Mcps TDD mode, the maximum number of PDUs transmitted in a single TTI shall be assumed to be 636. 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. 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. If more extensions than the maximum defined for the corresponding mode are included in a TTI, the UE behaviour is unspecified.

If MAC-ehs is configured by upper layers [7], the parameters for the MAC header are:

-
Logical channel identifier (LCH-ID):

The LCH-ID field provides identification of the logical channel at the receiver and the re-ordering buffer destination of a MAC-ehs SDU or segments of MAC-ehs SDUs. 
The length of the LCH-ID is 4 bits. 


-
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.

-
Segmentation Indication (SI)

The SI field indicates if the MAC-ehs SDU has been segmented. Table 9.2.2.x(new) shows the 2 bit SI field.
Table 9.2.2.x(new): Structure of the SI field

	SI Field
	Segmentation indication

	00
	The first MAC-ehs SDU of the reordering PDU is a complete MAC-d or MAC-c PDU.

The last MAC-ehs SDU of the reordering PDU is a complete MAC-d or MAC-c PDU.

	01
	If there is more than one MAC-ehs SDU in the reordering PDU, the last MAC-ehs SDU of the reordering PDU is a complete MAC-d or MAC-c PDU. 

The first MAC-ehs SDU of the reordering PDU is a segment of a MAC-d or MAC-c PDU.

	10
	If there is more than one MAC-ehs SDU in the reordering PDU, the first MAC-ehs SDU of the reordering PDU is a complete MAC-d or MAC-c PDU.

The last MAC-ehs SDU of the reordering PDU is a segment of a MAC-d or MAC-c PDU.

	11
	The first MAC-ehs SDU of the reordering PDU is a segment of a MAC-d or MAC-c PDU.

The last MAC-ehs SDU of reordering PDU is a segment of a MAC-d or MAC-c PDU.


-
Length (L)

The L field provides the length of the reordering PDU in octets. The reordering PDU size can vary for each MAC-ehs SDU in the MAC-ehs PDU, and is set for each MAC-ehs SDU individually. 

If the reordering PDU contains an unsegmented MAC-d or MAC-c PDU, the L field is set to the length of the MAC-d PDU. If the reordering PDU contains a segment of the MAC-d or MAC-c PDU, the L field is set to the length of the segment. The length of the Length field is 11 bits. 

-
Flag (F)


The F field is a flag indicating if more fields are present in the MAC-ehs header or not. If the F field is set to "0" the F field is followed by an additional set of LCH-ID and L fields and optionally (as described in section 9.1.4) TSN and SI fields. If the F field is set to "1" the F field is followed by a reordering PDU. Each header extension corresponds to one MAC-ehs SDU or segment of MAC-ehs SDU. 
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