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1.
Introduction

We discuss MAC PDU structure for HS-DSCH in CELL_FACH, particularly MAC-c PDU structure with U-RNTI.

2.
Discussion
It was pointed out that U-RNTI should be attached to MAC header of HS-DSCH by RNC, not by NB. It is because NB does not know U-RNTI. Thus, attachment of U-RNTI to MAC header should be function of MAC-c/sh/m in RNC.
The procedure related with MAC-c is straight forward like this:
1. RNC MAC-c attaches U-RNTI to a MAC-c header and then forwards the MAC-c PDU to NB MAC-hs.
2. UE MAC-c receives the MAC-c PDU from UE MAC-hs and then checks and detaches U-RNTI in the MAC-c header.
3. If U-RNTI corresponds to the UE, UE MAC-c forwards the MAC-c SDU to UE RLC.
We think that this procedure is straight forward and has no layering violation.

One point is that UE ID field is not needed in MAC header any more like HSDPA because UE ID i.e. H-RNTI is indicated on HS-SCCH. Only one exceptional case is when H-RNTI/C-RNTI is not available and U-RNTI should be indicated in a cell i.e. CELL UPDATE CONFIRM and URA UPDATE CONFIRM. In the case, common H-RNTI would be indicated on HS-SCCH and so U-RNTI should be included in MAC header as in R99.
The problem that we can find in the case is when UE receives MAC-c PDU with a common H-RNTI, UE would not know existence of U-RNTI in the MAC-c header. It is because U-RNTI is not always attached to MAC-c header. Thus, existence of U-RNTI should be indicated to the UE in any manner.
We think that there are two options for indicating existence of U-RNTI in MAC PDU. They are discussed in the following section.
3.
Proposal
3.1
Option 1: UE ID Indication in a MAC header
R99 MAC PDU can indicate the type of a UE identifier in the MAC header. Like this, a MAC header can indicate existence of a UE identifier i.e. U-RNTI in the MAC header. This is illustrated in figure 1 and figure 2.
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Figure 1. MAC header with U-RNTI in case of common H-RNTI
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Figure 2. MAC header without U-RNTI in case of common H-RNTI
In figure 1 and figure 2, RNC MAC-c attaches MAC-c header to MAC-c SDU. The MAC-c header includes UE ID indication and U-RNTI. The UE ID indication field is 1 bit long. If UE ID indication is set to 0, no subsequent U-RNTI is included in the MAC-c header as shown in figure 2. If UE ID indication is set to 1, a subsequent U-RNTI is included in the MAC-c header as shown in figure 1. 

The MAC PDU formats in figure 1 and figure 2 are used for HS-DSCH transmission with a common H-RNTI. Thus, when a common H-RNTI is indicated on a HS-SCCH sub-frame, UE should assume that the MAC PDU format in figure 1 or figure 2 is used for HS-DSCH transmission associated with the HS-SCCH sub-frame. And so UE L1 should indicate it to UE MAC-c. Afterwards, when UE MAC-c receives corresponding MAC-c PDU from UE MAC-hs, UE MAC-c assumes there is the UE ID indication field in the MAC-c PDU. Then, if UE ID indication field indicates existence of U-RNTI, UE acquires U-RNTI from the MAC-c header.
On the other hand, when a dedicated H-RNTI is indicated on a HS-SCCH frame, the UE ID indication field of corresponding MAC PDU does not need to be included in MAC-c header. Thus, in this case there is no MAC-c header as shown in figure 3. Whenever a dedicated H-RNTI is indicated on a HS-SCCH frame, UE can assume there is no MAC-c header in corresponding MAC PDU. UE MAC-c transparently forwards corresponding MAC-c PDU to UE RLC.
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Figure 3. MAC header without U-RNTI in case of dedicated H-RNTI
One drawback of this option is to have 1 bit overhead, i.e. UE ID indication field, in MAC-c header whenever common H-RNTI is indicated on HS-SCCH.
3.2
Option 2: Use of a specific H-RNTI indicating existence of U-RNTI
Instead of UE ID indication in MAC header, UTRAN can assign one specific common H-RNTI only whenever U-RNTI is included in corresponding MAC-c header. And, another common H-RNTI is used for indication of CCCH transmissions.
In this case, whenever the specific common H-RNTI is indicated in a HS-SCCH sub-frame, UE assumes there is U-RNTI in corresponding MAC-c header as shown in figure 4. Thus, UE L1 indicates existence of U-RNTI to UE MAC-c and then UE MAC-c checks U-RNTI in the MAC-c header.
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Figure 4. MAC header with U-RNTI in case of a specific common H-RNTI
On the other hand, whenever another common H-RNTI for CCCH is indicated on a HS-SCCH sub-frame, UE assumes there is no U-RNTI in corresponding MAC-c header. Thus, UE L1 indicates non-existence of U-RNTI to UE MAC-c and then UE MAC-c transparently forwards corresponding MAC-c PDU to UE RLC as shown in figure 5. Afterwards, UE RRC will find a UE ID in a corresponding RRC message on CCCH.
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Figure 5. MAC header without U-RNTI in all the other cases
Also, when a dedicated H-RNTI is indicated on a HS-SCCH sub-frame, UE should assume non-existence of MAC-c header as shown in figure 5. Thus, the same MAC PDU format is applied to all HS-DSCH transmissions in CELL_FACH except the scare U-RNTI case. Compared to option 1, there is no overhead due to the scare U-RNTI case.
4.
Conclusion
In this document, we discussed MAC-c header structure for HS-DSCH in CELL_FACH and proposed two options. 
In option 1, whenever common H-RNTI is indicated on HS-SCCH, there will be overhead due to UE ID indication in MAC-c header regardless of inclusion of U-RNTI. On the other hand, in option 2, if there is no U-RNTI in MAC PDU, there is no overhead in MAC PDU. It is because one specific common H-RNTI is reserved for indicating inclusion of U-RNTI in MAC PDU. 
Another benefit of option 2 is the same MAC PDU format is applied to all HS-DSCH transmissions in CELL_FACH except the scare U-RNTI case. Thus, there are one normal MAC PDU format and another exceptional MAC PDU format. However, option 1 would need to introduce 3 different MAC PDU formats in CELL_FACH. Therefore, option 2 looks simpler and more compact. 

One bonus of option 2 is that one specific common H-RNTI will allow UEs to avoid unnecessary decoding HS-DSCH transmission with U-RNTI because most of UEs would not be involved in U-RNTI related procedures.
From the reasons above, we prefer option 2 as described in section 3.2.
In summary, we propose:

· To adopt the MAC-c PDU format as shown in figure 4 in case of inclusion of U-RNTI.
· To introduce one specific common H-RNTI for indicating inclusion of U-RNTI in MAC-c header.

· To adopt the MAC-c PDU format as shown in figure 5 in all the other cases.
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