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1 Introduction

During RAN#62, a WI was approved on BCH enhancements. The WI was based on a previous RAN2 Study Item on the impact of recent new features on BCH capacity. The amount of capacity required on the BCH depends on network configuration and the supported set of features, and under some configurations the BCH loading may be very high or the BCH may be overloaded.
The WI aims to develop a new BCH solution (“BCH2”) in order that feature growth in future 3GPP releases is secured and BCH capacity will not become a bottleneck in deploying advanced, feature rich networks. Although the WI is primarily a RAN2 issue, it is of relevance in RAN1 to consider the physical channel configuration that may be used to support the BCH2 solution. 
At RAN1#76, the following was agreed [1]:
RAN1 has discussed the physical channel solution for a potential second broadcast channel and come to the following conclusions:

· The physical channel carrying BCH2 is S-CCPCH; 

· The spreading factor is 256;
and working assumption: 

· The TTI length will be either 10msec or 20msec. 

This paper further elaborates around the detailed parameters for the S-CCPCH solution for the enhanced BCH.
2 The existing BCH solution
The BCCH logical channel is mapped to the BCH transport channel, which is mapped to the P-CCPCH physical channel. The P-CCPCH physical channel has a fixed transport format and a TTI length of 20msec, and is able to transfer 246 bits/TTI using rate ½ convolutional encoding and a 16 bit CRC. It can be noted that this setup results in a perfect fit of the data bits after channel coding to the physical channel without any rate matching, so it seems reasonable to assume that this was the way the original transport block size was determined back in Rel-99. The P-CCPCH is time multiplexed with the synchronization channel, as shown in Figure 1. 
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Figure 1
P-CCPCH format
Each TTI carries the System Frame Number (SFN), and hence P-CCPCH must be transmitted continuously.
3 Further BCH2 design parameters
As mentioned above, it was decided at RAN1#76 to base the extended system information solution on a SF256 S-CCPCH with a TTI of 10 or 20 ms. 

In the following, we elaborate on and provide proposals for further detailed design parameters for the BCH2 and its mapping to S-CCPCH. 
3.1 General

In general, it shall be noticed that the physical layer offers great flexibility on exact parameter setting for a BCH2 mapped to S-CCPCH. In the following, we will attempt to derive some reasonable assumptions from RAN1 point of view. However, if RAN2 has strong opinions on detailed parameter values, these can most likely be accommodated without any large impact on the solution from physical layer perspective. However, the goal for RAN1 should be to provide as full proposal to RAN2 as possible, which RAN2 can comment on, rather than leaving RAN2 in charge of settling all physical layer parameters.
Although the physical layer offers a lot of flexibility, as a general principle it is important to fix as many parameters as possible and not have them configurable. The reason for this is to minimize the impact on the old BCH, which would need to send configuration information about the BCH2. Such configuration information would consume capacity from the BCH, which is exactly what should be avoided since the BCH is running out of spare capacity. Further, having lots of flexibility increases the implementation and testing efforts of the UEs.
3.2 Multiplexing

The working assumption from RAN1#76 that a SF256 S-CCPCH shall be used indicates that no attempt to multiplex the BCH2 data on an already existing S-CCPCH (which typically use a lower SF than 256) shall be made, instead a separate S-CCPCH shall be used for the purpose of carrying BCH2 alone. 

Given that the PCH/FACH load is already high in some networks, defining an additional S-CCPCH rather than multiplexing the BCH2 information onto an existing S-CCPCH seems reasonable. This also avoids complicated MAC scheduling between the BCH2 and FACH/PCH. 

Proposal 1: The BCH2 transport channel shall be mapped to a separate S-CCPCH that is used exclusively for BCH2 data, i.e. no multiplexing with other transport channels shall be made.

3.3 Selection of TTI

A key design parameter that was left open from RAN1#76 is the TTI of the BCH2. It remains to decide if 10 or 20 ms TTI shall be used.

In general, there are some benefits to use the same TTI on the new BCH2 as on the old BCH, i.e. 20 ms TTI. The SIB scheduling mechanism and related IEs specified by RAN2 is built on a 20 ms granularity for BCH. Assuming that RAN2 would like to reuse as much as possible of their existing signaling mechanisms for the new BCH2, changing to a 10 ms TTI will lead to additional work in RAN2.

Some concerns that 10 ms TTI may be better than 20 ms TTI from a UE battery consumption point of view have been voiced.  We are not convinced that there is a significant difference.
When the UE reads system information, in most use cases it is acquiring the complete system information. In this case the UE will have the receiver on more or less continuously to read BCH for some time. Hence, the additional system information on BCH2 can be acquired in parallel to BCH, and will not cause any additional need to keep the receiver radio on. Assuming that it is the radio on time that dictates battery consumption, there should not be any battery consumption benefits with a short TTI on BCH2 for this use case.
Another, less frequent use case, would be for the UE to read only a SIB update for a specific SIB. This is not expected to occur very often, and anyway the total radio on time here would be dictated not only by the TTI length, but also the size of the SIB in question. In the worst case, the SIB fits in one 10 ms TTI, and then being forced to read a 20 ms TTI would constitute an additional 10 ms of radio on time. The percentage increase is smaller though, since it is expected that the UE needs to turn on its radio a bit in advance, i.e. the minimum radio on time is larger than 10 ms.
There also exist possibilities to minimize battery impact by smart scheduling, e.g. making sure that SIBs that need to be read frequently on BCH2 coincides in time with SIBs that need to be read frequently on BCH. Since BCH2 will be quite empty compared to the existing BCH, there should exist excellent opportunities to design the BCH2 scheduling with UE battery consumption in mind. This is true irrespectively of if a 10 or 20 ms TTI is used.
There is a gain by using 20 ms TTI over 10 ms TTI of approximately 3 dB (see simulation results in appendix A), part of the gain coming from the larger transport block size with the longer TTI and part of it coming from interleaving benefits with longer TTI. It can further be noted that unless the increased CRC and tail bits overhead for the 10 ms TTI is compensated for, the shorter TTI can in fact lead to higher radio on times since the effective bitrate provide to higher layers is lower, and thus the radio need to be kept on for a slightly longer time to receive the full system information message. Also, with the worse detection performance of the 10 ms TTI there is increased risk that the UE needs to attempt decoding multiple times of some of the transport blocks in the SI message, which will require the UE to keep its receiver switched on during longer times and thereby negatively affect the battery consumption.
In our view there are clear benefits of maximizing the similarities with the existing BCH design, while there seems to be no significant benefit for the UE battery consumption to use a 10 ms TTI instead of 20 ms TTI. On the contrary, there are significant performance benefits and hence battery consumption benefits with the longer TTI. Hence, a 20 ms TTI is our preferred solution.

Proposal 2: The BCH2 transport channel shall use a 20 ms TTI.
3.4 Selection of number of transport formats
On an S-CCPCH, the current specifications allow the (non-zero) transport format to be fixed, or to be flexible and be indicated using TFCI, or to be flexible and rely on blind transport format detection in UE without any TFCI.
If the transport format would be flexible, two options exist: varying the number of transport blocks of a fixed size, or varying the length of a single transport block. The most reasonable solution would be to vary the number of transport blocks of a fixed size, since then each transport block could carry one L3 System Information message, similar to today’s BCH/P-CCPCH solution. Having variable transport block sizes would be a larger deviation from today’s design, where the transport channel characteristics would propagate up to the L3 message construction.

However, supporting transmission of multiple L3 System Information messages in one TTI (as multiple transport blocks), would be a conceptual change from today’s system information scheduling, where one L3 message is mapped to one transport block in one TTI.

With multiple transport formats, the cost of TFCI signaling would be in the order of 10% (2 out of 20 bits for a SF256 S-CCPCH), and blind transport format detection would lead to a somewhat more complex decoding procedure in the UE.

One potential benefit with multiple transport blocks in one TTI is that the transport block size will be smaller, so that padding in the case of very small SIBs will be less. The transport block sizes with 10 or 20 ms TTI on a SF256 channel will not be very large to start with, so an improved granularity with support for multiple smaller transport blocks may not bring very much added benefit. However, with the smaller transport blocks SIBs will need to be segmented over more System Information messages which add overhead bits, and there is also the need for additional CRC overhead since a CRC is added per transport block. All in all, it is difficult to find strong motivation for one solution over the other.

Since the ability to DTX the S-CCPCH would exist by default, the data rate available on the S-CCPCH could already be fairly flexible. There seems to be no great benefits from supporting multiple transport formats. However, clearly supporting multiple transport formats would be a deviation from today’s P-CCPCH solution, and could cause additional TFCI overhead or UE decoding complexity. Hence, it is proposed to go for the simple solution with only one non-zero transport format.
Proposal 3: There is only one non-zero transport format for the BCH2. When there is no data provided from higher layers, full DTX is applied for the TTI.
Proposal 4: The single non-zero transport format for BCH2 consists of one transport block.
3.5 Selection of slot format

Since the BCH2 would be broadcast in the entire cell there is no need for pilot bits on the S-CCPCH, and hence a pilot-free slot format should be used.

Further, the reasoning in the previous section indicates no need for a TFCI either.

Among the S-CCPCH slot formats defined already today, slot format 0 defines a SF256 format with only data bits and no control (pilot, TFCI) overhead bits, and this slot format can therefore be used.
Proposal 5: The S-CCPCH carrying BCH2 shall use slot format 0.
3.6 Selection of TB size
As mentioned in section 2, it seems the P-CCPCH was designed to carry a transport block that with rate ½ convolutional coding and no rate matching perfectly filled the available physical channel bits. Applying the same reasoning for the S-CCPCH with slot format 0 carrying BCH2 with 20 ms TTI, the transport block size mapped on S-CCPCH would be 276 bits; this allows for application of CRC-16 and ½ convolutional coding with no puncturing or repetition. This gives a transport block size in the same region as used today on BCH. 
It should be noted that having significantly shorter transport block does reduce the risk for excessive padding, but the overall system information message detection probability 

P_correct_detection ~= (1 – BLER)^(number of blocks)

decreases with transport block size for similar block error rates, since the probability for a correctly received system information message decreases as the number of transport blocks used by the message goes up.

Proposal 6: BCH2 shall use a transport block size of 276 bits.

Proposal 7: BCH2 shall add a 16-bit CRC to each transport block, and apply rate ½ convolutional coding.
3.7 Physical channel details
To reduce the need for signaling of detailed S-CCPCH configuration on the P-CCPCH, it is valuable to hard code as many parameters as possible. 
It makes sense to lock the S-CCPCH carrying BCH2 to use the same TX diversity mode as the P-CCPCH. 
Further, it also makes sense to align the timing of the new and old broadcast channels, so that the radio frame timing of the S-CCPCH carrying BCH2 is aligned with the radio frame timing of the P-CCPCH. This will enable aligned scheduling of BCH and BCH2 to minimize the radio on-time in the UE since the TTIs are fully overlapping each other. 
Finally, the P-CCPCH today always uses the primary scrambling code, it makes sense to keep the same restriction for its accompanying S-CCPCH channel.
Proposal 8: The S-CCPCH carrying BCH2 shall use the same TX diversity mode as the P-CCPCH.

Proposal 9: The S-CCPCH carrying BCH2 shall use the same radio frame timing as the P-CCPCH.
Proposal 10: The S-CCPCH carrying BCH2 shall use the primary scrambling code.
3.8 Selection of channelization code

In general, the idea is to hard-code as many parameters as possible for the BCH2. However, it may be problematic to decide on a hard coded channelization code number, given that different vendors may use different codes for the different common channels today. Hence, what is a free code currently with vendor X in typical deployments may be an occupied code with vendor Y. 
It may be possible to have a flexible channelization code allocation, where higher layers on the existing BCH signal the code used for BCH2. It shall be noted that this code allocation is very static in time, i.e. reconfigurations would be very rare. In fact, all cells under vendor X CRNCs in an operator’s network would typically use the same code allocation. It would only be when moving from cells belonging to different vendor Y CRNC that the UE would possibly need to reconfigure its BCH2 despreader resource to a new channelization code.

Also, the UE would typically need to read the old BCH first to be able to find out if there is any BCH2 configured in a cell. When doing this it can be given information about the channelization code to use for BCH2. 

Given the expected difficulties to agree in a discussion on which code to select for a fixed channelization code allocation, we propose to ask RAN2 if having a flexible channelization code allocation would be acceptable from a signaling overhead point of view. It is not expected that full flexibility over all the 256 codes is needed however, signaling a code number in the range of 2-31 (5 bits) would be sufficient since collecting all common channels in the same end of the code tree as the hard coded P-CPICH and P-CCPCH codes makes sense. If the S-CCPCH was allocated to channelization code numbers 32 and higher, this would limit the number of available HS-PDSCH codes to 13 or less.
Proposal 11: The channelization code number for the SF256 S-CCPCH carrying BCH2 is configured by higher layers.

Proposal 12: The channelization code number for the SF256 S-CCPCH carrying BCH2 should be in the range 2-31.
4 RAN1 specification impact

Given the design outlined in the previous section, the specification impact on RAN1 documents can be derived, see Annex B. The impact is very limited.

It shall be noted that the specification impact presented in Annex B assumes that the existing BCH transport channel will be used also for the BCH2, a decisions that ultimately lies within RAN2’s responsibility area. If some other transport channel was to be used instead, there might be some additional changes, but on the whole the specification impact would remain very small.
5 Conclusion

This paper has discussed further detailed parameters for the S-CCPCH carrying additional broadcast information to extend the additional BCH capacity. 
We propose that RAN1 agrees to the proposals given above, and that RAN1 indicate to RAN2 the agreement. Our preference would be to communicate the following information to RAN2:

· The BCH2 transport channel shall be mapped to a separate S-CCPCH that is used exclusively for BCH2 data, i.e. no multiplexing with other transport channels shall be made.
· The BCH2 transport channel shall use a 20 ms TTI.
· There is only one non-zero transport format for the BCH2. When there is no data provided from higher layers, full DTX is applied for the TTI.
· The transport format set for BCH2 contains two transport formats, TF0 = 0x276, TF1 = 1x276. When no data is provided from higher layers TF0 is used and full DTX is applied, i.e. no bits at all are transmitted on S-CCPCH (zero power cost).

· A 16-bit CRC is used for the BCH2 transport channel

· Rate ½ convolutional coding is used as channel coding scheme for the BCH2 transport channel. 
· The S-CCPCH carrying BCH2 shall use slot format 0, i.e. spreading factor 256 with no pilot or TFCI bits. 

· The S-CCPCH carrying BCH2 shall use the same TX diversity mode as the P-CCPCH.
· The S-CCPCH carrying BCH2 shall use the same radio frame timing as the P-CCPCH.
· The S-CCPCH carrying BCH2 shall use the primary scrambling code.

· There is no need to signal any of the above mentioned parameters, they should be hard-coded in the specifications.
· RAN1 would prefer to have the exact channelization code used for the S-CCPCH carrying BCH2 configurable, at least in the range of channelization code numbers 2-31. If this is not acceptable from an overhead point of view, further discussions are needed to determine which channelization code to hardcode for this purpose.

· RAN2 should decide if the BCH2 transport channel should be a new transport channel type, or if existing BCH/FACH/PCH transport channels can be reused. From RAN1 perspective the name of the transport channel does not matter much.
· RAN2 should be made aware that great flexibility exists in RAN1 for the detailed mapping of BCH2 to S-CCPCH, and if RAN2 has strong opinions on details in the proposed mapping (e.g. exact transport block size) those could most likely be accommodated by RAN1.
The specification impact in RAN1 capturing the above is very limited, and is outlined in Annex B. Further guidance from RAN2 on the selected transport channel for BCH2 is needed before all required CRs can be prepared in RAN1.
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Annex A

Link level simulations have been performed to study performance difference between 20 ms and 10 ms TTI on BCH2 mapped to S-CCPCH. 

The S-CCPCH is mapped to a SF 256 code with no TFCI or pilot bits. Both for 10 and 20 ms TTI, a 16 bit CRC is appended and rate ½ convolutional coding is used, without any rate matching. This results in transport block sizes of 1x126 and 1x276 bits for 10 and 20 ms TTI respectively.

PA3 and PA30 channel profiles were studied for a 1-RX UE RAKE receiver. The Ior/Ioc is fixed at 0 dB. 
The link level simulation curves indicate the transport block error rate on the y axis and the Ec/Ior required for carrying the transport block on the x axis, and are shown in Figures 2-3 below. 

Note that it is a bit misleading to only compare the required Ec/No for a certain BLER. This is due to two reasons:

· The bitrate provided to higher layers is not identical in the two cases. There is slightly more overhead for CRC and tail bits in the 10 ms TTI case.

· The overall system information (SI) message detection rate depends on the number of transport blocks as well as the BLER, as discussed in Section 3.6.

To provide a fair comparison it makes sense to try to calculate the overall transmission cost to achieve a certain SI message detection rate. By assuming, a bit simplified, that the block error probability is independent between different transport block, we can compute the required block error rate to achieve a certain probability of a correct SI message. This required BLER gives us the required Ec/Ior which can be combined with the utilization of the channel to provide an estimate of the overall power consumption.
In Table 1 we provide some examples of the relation between BLER and SI message detection rate for two different SI message sizes of 3000 and 500 bits send during a 640 ms SI repetition period. A BLER of 1% (yellow cells) results in quite different SI message detection rates for the two different TTIs. Assuming instead a SI message success rate of 80% (orange cells) indicates that the BLER for the 10 ms TTI needs to be approximately half that of the BLER needed for the 20 ms TTI.

In Table 2 we calculate the required Ec/Ior to achieve a 80% SI message decoding success rate of one 3000 bit SI message in one 640 ms SI repetition period. The gain with 20 ms TTI over 10 ms TTI appears to be in the 3 dB range for both PA3 and PA30 channels. 
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Table 1
Probability of receiving a correct SI message of certain size
within one SI repetition period of 640 ms
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1x276, TTI 20 ms, PA3 34.4% 0.020 0.80 -9.5 -14.1 3.0

1x126, TTI 10 ms, PA3 37.5% 0.009 0.80 -6.9 -11.2

1x276, TTI 20 ms, PA30 34.4% 0.020 0.80 -15.0 -19.6 3.0
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Table 2
Comparison of average required transmit power to meet 80% SI message detection probability of one 3000 bit SI message in one 640 ms SI repetition period
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Figure 2
PA3 channel
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PA30 channel

Annex B

In this annex, we summarize the required specification changes in RAN1 if BCH2 is mapped to a new S-CCPCH channel using existing slot formats. We assume in the following that the existing BCH transport channel will be used also for the BCH2, a decisions that ultimately lies within RAN2’s responsibility area. If some other transport channel was to be used instead, there might be some additional changes, but on the whole the specification impact would remain very small.

TS 25.211:
--- Text omitted ---
4.1.2.1
BCH - Broadcast Channel

The Broadcast Channel (BCH) is a downlink transport channel that is used to broadcast system- and cell-specific information. The BCH is always transmitted over the entire cell and has a single non-zero transport format.
--- Text omitted ---
5.3.1
Downlink transmit diversity

Table 10 summarises the possible application of open and closed loop transmit diversity modes on different downlink physical channel types. Simultaneous use of STTD and closed loop modes on the same physical channel is not allowed. In addition, if Tx diversity is applied on any of the downlink physical channels allocated to a UE(s) that is configured to use P-CPICH as a phase reference on both antennas, then Tx diversity shall also be applied on P-CCPCH and SCH. If Tx diversity is applied on SCH it shall also be applied on P-CCPCH and vice versa. Regarding CPICH transmission in case of transmit diversity used on SCH and P-CCPCH, see subclause 5.3.3.1. An S-CCPCH carrying BCH shall be transmitted with the same diversity mode as P-CCPCH.
--- Text omitted ---
5.3.3.4
Secondary Common Control Physical Channel (S-CCPCH)

The Secondary CCPCH is used to carry the FACH and PCH, and may also be used to carry the BCH. There are two types of Secondary CCPCH: those that include TFCI and those that do not include TFCI. It is the UTRAN that determines if a TFCI should be transmitted, hence making it mandatory for all UEs to support the use of TFCI. The set of possible rates for the Secondary CCPCH is the same as for the downlink DPCH, see subclause 5.3.2. The frame structure of the Secondary CCPCH is shown in figure 17. 
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Figure 17: Frame structure for Secondary Common Control Physical Channel

The parameter k in figure 17 determines the total number of bits per downlink Secondary CCPCH slot. It is related to the spreading factor SF of the physical channel as SF = 256/2k. The spreading factor range is from 256 down to 4. A Secondary CCPCH carrying BCH is mapped to spreading factor 256, slot format 0.
The values for the number of bits per field are given in Table 18. The channel bit and symbol rates given in Table 18 are the rates immediately before spreading. The slot formats applicable to QPSK with pilot bits are not supported in this release. The pilot patterns for the slot formats applicable to QPSK are given in Table 19. DTX shall be used in the pilot field of the 16QAM slot formats, i.e. no pilot bits are used in this release.

The FACH and PCH can be mapped to the same or to separate Secondary CCPCHs. If FACH and PCH are mapped to the same Secondary CCPCH, they can be mapped to the same frame. The BCH can only be mapped to a separate Secondary CCPCH. The main difference between a CCPCH and a downlink dedicated physical channel is that a CCPCH is not inner-loop power controlled. The main difference between the Primary and Secondary CCPCH is that the transport channel mapped to the Primary CCPCH (BCH) can only have a fixed predefined transport format combination, while the Secondary CCPCH support multiple transport format combinations using TFCI.

--- Text omitted ---
6.1
Mapping of transport channels onto physical channels

Figure 27 summarises the mapping of transport channels onto physical channels. 
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Figure 27: Transport-channel to physical-channel mapping

The DCHs are coded and multiplexed as described in [3], and the resulting data stream is mapped sequentially (first-in-first-mapped) directly to the physical channel(s). The mapping of BCH and FACH/PCH is equally straightforward, where the data stream after coding and interleaving is mapped sequentially to the CCPCHs. A BCH can be mapped to either Primary CCPCH or Secondary CCPCH, while FACH/PCH is always mapped to Secondary CCPCH. Also for the RACH, the coded and interleaved bits are sequentially mapped to the physical channel, in this case the message part of the PRACH. The E-DCH is coded as described in [3], and the resulting data stream is mapped sequentially (first-in-first-mapped) directly to the physical channel(s).

--- Text omitted ---
7.1
General

The P-CCPCH, on which the cell SFN is transmitted, is used as timing reference for all the physical channels, directly for downlink and indirectly for uplink.
Figure 29 describes the frame timing of some of the downlink physical channels; the timing of the remaining downlink physical channels and of the uplink physical channels is specified in the remaining subclauses. For the AICH the access slot timing is included. Transmission timing for uplink physical channels is given by the received timing of downlink physical channels.
 SHAPE  \* MERGEFORMAT 



Figure 29: Radio frame timing and access slot timing of downlink physical channels

The following applies:

-
SCH (primary and secondary), CPICH (primary and secondary and demodulation CPICHs), P-CCPCH and S-CCPCH carrying BCH have identical frame timings.

-
The S-CCPCH timing may be different for different S-CCPCHs, but the offset from the P-CCPCH frame timing is a multiple of 256 chips, i.e. S-CCPCH,k = Tk ( 256 chip, Tk ( {0, 1, …, 149}. For S-CCPCH carrying BCH Tk  = 0. For MBSFN operations using slot formats 21 to 23 in table 18, the offset shall be set in accordance with S-CCPCH,k = 256 + ( Tk /10(. ( 2560 chip.

-
If the PICH is associated to the S-CCPCH, the PICH timing is PICH = 7680 chips prior to its corresponding S-CCPCH frame timing, i.e. the timing of the S-CCPCH carrying the PCH transport channel with the corresponding paging information, see also subclause 7.2. If the PICH is associated to the HS-SCCH, the PICH frame timing is the same as the HS-SCCH frame timing.

--- Text omitted ---
TS 25.212:

--- Text omitted ---
4.2.13.6
Broadcast channel (BCH)

-
There can only be one TrCH in the BCH CCTrCH, i.e. I=1, sk = f1k, and S = V1.

-
There can only be one transport block in each transmission time interval, i.e. M1 = 1.

-
All transport format attributes have predefined values which are provided in [11] apart from the rate matching RM1.

-
The Static rate matching parameter RM1 is not provided by higher layer signalling neither fixed. Any value may be used as there is one transport channel in the CCTrCH, hence one transport channel per Transport Format Combination and no need to do any balancing between multiple transport channels.

-
Only one primary  or secondary CCPCH is used per CCTrCH, i.e. P=1.

--- Text omitted ---
TS 25.213:

--- Text omitted ---
5.2.2
Scrambling code

--- Text omitted ---
Each cell is allocated one and only one primary scrambling code. The primary CCPCH, primary CPICH, PICH, MICH, AICH and S-CCPCH carrying PCH or BCH shall always be transmitted using the primary scrambling code. The other downlink physical channels may be transmitted with either the primary scrambling code or a secondary scrambling code from the set associated with the primary scrambling code of the cell.

--- Text omitted ---
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