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Introduction

At the previous RAN WG1 meeting discussion on the ambiguity of Tx diversity handling on SCH and P-CCPCH due to SCH not clearly being defined as a physical channel or physical signal continued. Nokia provided a discussion paper in [1] arguing that SCH should be clearly stated as a physical channel throughout the L1 specification, as this has obviously been the intention during Rel’99 standardization work.  A CR to capture the change and clarify a potential ambiguity in physical channel definition was provided in [2]. There was no agreement on this CR, but RAN WG1 agreed that SCH and P-CCPCH would either both be transmitted from one antenna or both from two antennas.
Discussion

There was no strong argument against defining SCH clearly as a physical channel at RAN WG1#33 meeting. However, a question was made whether there would be any physical signals left in the specification if SCH is confirmed as a physical channel.

In section 6.2 association between physical signals and physical channels is defined as follows:
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Figure 28: Physical channel and physical signal association

So, clearly the preamble parts for PRACH and PCPCH in uplink are physical signals. 

There was also a comment that some other PCPCH related channels such as AP-AICH and CD/CA-ICH are somewhere erroneously stated as physical signals. Carefully verifying TS25.211, there is no ambiguity on the status of PCPCH related downlink channels AP-AICH, CD/CA-ICH and CSICH.

When we remember that in section 5 physical channels are defined as:

Physical channels are defined by a specific carrier frequency, scrambling code, channelization code (optional), time start & stop (giving a duration) and, on the uplink, relative phase (0 or (/2). Scrambling and channelization codes are specified in [4]. Time durations are defined by start and stop instants, measured in integer multiples of chips.
 It can be clearly seen that AP-AICH, CD/CA-ICH and CSICH are physical channels. All of them carry indicators and they are characterized by scrambling code.

Conclusion

The SCH is proposed to be clarified in its status as a physical channel according to the CR attached.
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4.1.2.5
CPCH - Common Packet Channel

The Common Packet Channel (CPCH) is an uplink transport channel. CPCH is associated with a dedicated channel on the downlink which provides power control and CPCH Control Commands (e.g. Emergency Stop) for the uplink CPCH. The CPCH is characterised by initial collision risk and by being transmitted using inner loop power control.

4.1.2.6
DSCH - Downlink Shared Channel

The Downlink Shared Channel (DSCH) is a downlink transport channel shared by several Ues. The DSCH is associated with one or several downlink DCH. The DSCH is transmitted over the entire cell or over only a part of the cell using e.g. beam-forming antennas.

4.1.2.7
HS-DSCH – High Speed Downlink Shared Channel

The High Speed Downlink Shared Channel is a downlink transport channel shared by several UEs. The HS-DSCH is associated with one downlink DPCH, and one or several Shared Control Channels (HS-SCCH). The HS-DSCH is transmitted over the entire cell or over only part of the cell using e.g. beam-forming antennas.

4.2
Indicators

Indicators are means of fast low-level signalling entities which are transmitted without using information blocks sent over transport channels. The meaning of indicators is specific to the type of indicator.

The indicators defined in the current version of the specifications are: Acquisition Indicator (AI), Access Preamble Indicator (API), Channel Assignment Indicator (CAI), Collision Detection Indicator (CDI), Page Indicator (PI) and Status Indicator (SI).

Indicators may be either boolean (two-valued) or three-valued. Their mapping to indicator channels is channel specific.

Indicators are transmitted on those physical channels that are indicator channels (ICH).

5
Physical channels and physical signals

Physical channels are defined by a specific carrier frequency, scrambling code, channelization code (optional), time start & stop (giving a duration) and, on the uplink, relative phase (0 or (/2). Scrambling and channelization codes are specified in [4]. Time durations are defined by start and stop instants, measured in integer multiples of chips. Suitable multiples of chips also used in specification are:

Radio frame:
A radio frame is a processing duration which consists of 15 slots. The length of a radio frame corresponds to 38400 chips.

Slot:
A slot is a duration which consists of fields containing bits. The length of a slot corresponds to 2560 chips.

Sub-frame:
A sub-frame is the basic time interval for HS-DSCH transmission and HS-DSCH-related signalling at the physical layer. The length of a sub-frame corresponds to 3 slots (7680 chips).
Note that SCH is a physical channel without scrambling and channelization code.

The default time duration for a physical channel is continuous from the instant when it is started to the instant when it is stopped. Physical channels that are not continuous will be explicitly described.

Transport channels are described (in more abstract higher layer models of the physical layer) as being capable of being mapped to physical channels. Within the physical layer itself the exact mapping is from a composite coded transport channel (CCTrCH) to the data part of a physical channel. In addition to data parts there also exist channel control parts and physical signals.
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For slot formats using TFCI, the TFCI value in each radio frame corresponds to a certain transport format combination of the FACHs and/or PCHs currently in use. This correspondence is (re-)negotiated at each FACH/PCH addition/removal. The mapping of the TFCI bits onto slots is described in [3].
5.3.3.4.1
Secondary CCPCH structure with STTD encoding

In case the diversity antenna is present in UTRAN and the S-CCPCH is to be transmitted using open loop transmit diversity, the data and TFCI bits of the S-CCPCH are STTD encoded as given in subclause 5.3.1.1.1. The pilot symbol pattern for antenna 2 for the S-CCPCH given in Table 20 is not supported in this release.

Table 20: Pilot symbol pattern for antenna 2 when STTD encoding is used on the S‑CCPCH
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5.3.3.5
Synchronisation Channel (SCH)

The Synchronisation Channel (SCH) is a downlink physical channel used for cell search. The SCH consists of two sub channels, the Primary and Secondary SCH. The 10 ms radio frames of the Primary and Secondary SCH are divided into 15 slots, each of length 2560 chips. Figure 18 illustrates the structure of the SCH radio frame.
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Figure 18: Structure of Synchronisation Channel (SCH)

The Primary SCH consists of a modulated code of length 256 chips, the Primary Synchronisation Code (PSC) denoted cp in figure 18, transmitted once every slot. The PSC is the same for every cell in the system.

The Secondary SCH consists of repeatedly transmitting a length 15 sequence of modulated codes of length 256 chips, the Secondary Synchronisation Codes (SSC), transmitted in parallel with the Primary SCH. The SSC is denoted csi,k in figure 18, where i = 0, 1, …, 63 is the number of the scrambling code group, and k = 0, 1, …, 14 is the slot number. Each SSC is chosen from a set of 16 different codes of length 256. This sequence on the Secondary SCH indicates which of the code groups the cell's downlink scrambling code belongs to. 

The primary and secondary synchronization codes are modulated by the symbol a shown in figure 18, which indicates the presence/ absence of STTD encoding on the P-CCPCH and is given by the following table:

	P-CCPCH STTD encoded
	a = +1

	P-CCPCH not STTD encoded
	a = -1


5.3.3.5.1
SCH transmitted by TSTD

Figure 19 illustrates the structure of the SCH transmitted by the TSTD scheme. In even numbered slots both PSC and SSC are transmitted on antenna 1, and in odd numbered slots both PSC and SSC are transmitted on antenna 2.
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Figure 19: Structure of SCH transmitted by TSTD scheme
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