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1 Introduction
During the last RAN2 meeting #26, the concept of serving HS-SCCH set was introduced and discussed. UE is required to monitor a number of HS-SCCHs, where control information for the UE such as TFRI and HARQ information is delivered. Such set of HS-SCCHs are called serving HS-SCCH set, and the number of HS-SCCHs and the OVSF code of each HS-SCCH within a serving set is informed to UE during e.g. radio bearer setup procedure. 

During the last meeting, it was also clarified that RNC decides how many and which physical channels are going to be used as HS-SCCH for a cell, and Node B configures HS-SCCH set with those physical channels for the cell and choose serving HS-SCCH set for a UE from the HS-SCCH set of the cell.  

So figure 1 is an example of the expected signaling flow.
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figure 1. Initial configuration of serving HS-SCCH set

At the very beginning, RNC may decide and inform Node B, which physical channels will be used as HS-SCCHs for a cell, using e.g. PHYSICAL SHARED CHANNEL RECONFIGURATINO REQUEST/RESPONSE exchange. After then, upon an UE’s HS-PDSCH connection setting up, Node B may decide and inform the UE’s serving HS-SCCH set configuration and other HS-SCCH set configuration to the RNC. Then the information may be delivered to the UE using RADIO BEARER SETUP message. 

For the initial configuration of serving HS-SCCH set, above signaling mechanism looks fine, it does not cause any additional overhead. But if it comes to the reconfiguration of serving HS-SCCH set, we may find it is not that good. We expect Node B sometimes wishes to change serving HS-SCCH set for a UE, for example if HS-SCCH set A is used by 8 UEs while HS-SCCH set B is used by only 2 UE, then it is better some UEs of set A moves to set B. 

We have not discussed this yet, but for the completion of HSDPA in due date, it may be the right time to launch the discussion. In this contribution, 3 possible methods of serving HS-SCCH set reconfiguration signaling are introduced. It is desirable we agree on one of the approaches and produce a necessary CRs for adopting it to relative TR and TSs. 

2 Possible ways of serving HS-SCCH set reconfiguration signaling

What we are trying to do in this section is to identify some possible ways of delivering serving HS-SCCH set (hereafter denoted as serving set) reconfiguration information from Node B to UE. We assume the information need to be shared only between Node B and UE. We also assume that RNC concerns about the total resources used as HS-SCCHs, and the actual configuration of HS-SCCH set is none of the RNC’s business. 

2.1 RRC/NBAP signaling approach

The first approach is using existing RRC messages and adopting new NBAP message. When Node B decides to change serving set of a certain UE, Node B sends new serving HS-SCCH set id using new NBAP message via RNC to the UE, as depicted in fig 2.
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Figure 2. Serving HS-SCCH set reconfiguration: approach 1 

In summarizing this approach demands new NBAP message initiated by Node B, and involves RNC into signaling path, which produces longer delay compares to the direct communication between Node B and UE.

2.2 HS-SCCH approach

If the direct communication between Node B and UE is a better choice in a sense that RNC does not need to be involved in reconfiguration procedure, we may think of HS-SCCH itself as an alternative. According to [1] there are 8 unused patterns for 7-bit code allocation information in part-1. Therefore, one of them, e.g., “1110000”, can be used as the indication that serving HS-SCCH set reconfiguration information is carried in part-2 as depicted in Figure 3. This approach guarantees the faster signalling than RRC signalling of approach 1.
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Figure 3. Serving HS-SCCH set reconfiguration: approach 2

Due to HS-SCCH’s capacity limitation, only HS-SCCH set id may be conveyed with this approach. So the configuration information of the whole HS-SCCH sets within the cell should be known to the UE a priori, which can be done with the current initial configuration procedure. 

2.3 MAC-hs PDU approach

Another alternative is conveying serving HS-SCCH set reconfiguration information in MAC-hs PDU as depicted in figure 4. 
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Figure 4. Serving HS-SCCH set reconfiguration: approach 3 

So far we have considered MAC-hs PDU to encapsulate only MAC-d PDUs, and MAC-hs PDU format has been discussed accordingly. In [2] several ways of MAC-hs PDU formatting were proposed and discussed without making clear consensus but with possibility of adopting some of them as the final format. To piggyback MAC-hs control message such as serving HS-SCCH set reconfiguration information, power offset information for ACK/NACK, and channel quality indication rate, we need just small modification on all of the MAC-hs header formats under consideration. Figure 5 shows the modified MAC-hs PDU format option 2 of [2]. 
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Figure 5. MAC-hs PDU format for approach 3

One bit D/C field in the MAC-hs header indicates the presence of MAC-hs control message in the MAC-hs PDU, and control message is coded with general TLV coding scheme. Although we do not have strong opinion on the actual format of MAC-hs control message, we list the value of each field below.

TYPE field: with 3 bits, it indicates the type of MAC-hs control message listed below table

	TYPE
	MAC-hs control message

	000
	Serving HS-SCCH set reconfiguration

	001
	Power offset for ACK/NACK

	010
	Channel Quality Indication Rate

	011
	RESERVED

	100
	RESERVED

	101
	RESERVED

	110
	RESERVED

	111
	RESERVED


TABLE 1. Example of type field of MAC-hs control message

SIZE field: with 4 bits, it indicates the size of MAC-hs control payload ranging from 1 to 16 bytes.

FLAG field: it indicates whether the MAC-hs control message it belongs to is the last control message or not. 1 means the last control message. 

MAC-hs control payload: it is the actual control information with byte aligned various size indicated as SIZE field. The contents of this field depend on the TYPE field. For example, with TYPE field of 000, this field may contain new serving HS-SCCH set identity. 

With above approach, we can have quicker and safe delivery of MAC-hs control messages thanks to the physical layer HARQ scheme.
3 Concluding Remarks
3 approaches described so far have their pros and cons. RRC/NBAP signaling requires new NBAP message, consumes transport resources on Iub and is slower than other approaches in serving HS-SCCH set reconfiguration. Using HS-SCCH is faster in reconfiguration but does not guarantee the reliable delivery of the information. Piggybacking on MAC-hs PDU is flexible enough to be used for other MAC-hs control message delivery and is as fast as HS-SCCH approach, while guaranteeing the reliable signalling that is enabled by the physical layer HARQ. 

We propose RAN2 discusses the issue raised by this contribution, agrees on the necessity of the serving HS-SCCH set reconfiguration and approves one of the approaches. Then SAMSUNG may have pleasure to provide necessary CRs.
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Fig 3 Approach 2: using HS-SCCH
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Fig 1 Initial configuration of serving HS-SCCH set
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Fig 4 Approach 3: using MAC-hs PDU 
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Fig 2 Approach 1 for reconfiguration: new NBAP message and existing RRC message
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