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1. Introduction

In last RAN plenary RAN#61, the potential impact of Scalable-UMTS to RAN2 was discussed and some of possible issues were identified as below [1]:

· Impact on Mobility (Idle & Connected states)

· Impact on SIBs acquisition

· Impact on signalling and user plane latency

· Impact on MAC, RLC and RRC performance, including impact on timers and procedures

This paper tries to have some analysis on the impact on SIBs acquisition and some suggestions are given.
2. Discussion
As discussed in RAN1, the main mechanism implementing Scalable-UMTS is TTI extension, one of the potential impacts introduced by Scalable-UMTS concerning system information is the time duration for system info acquisition, e.g., if TTI is extended to be double, the system info broadcast time may also be doubled, which further raise the concerns on the access delay of a cell during idle or connected mobility.
We assume the same P-CCPCH Spreading Factor (SF256) is used for Scalable UMTS and UMTS. In this case, the BCH capacity of Scalable UMTS (N=2) will be halved comparing with UMTS. Below we discuss the solutions to maintain the same system info broadcast cycle time in Scalable UMTS as UMTS.
2.1. Solution1: To optimize the scheduling of system info 
This solution was proposed in [2]. This is based on change some system information scheduling parameters. i.e scaling the SIB_REP of some SIB(s). By doing so, we can archive the same system info broadcast cycle time for S-UMTS (N=2) as UMTS.
Below is the example of UMTS with the system info broadcast cycle 128 0ms.

Table 1 Example of UMTS MIB/SIB scheduling parameters (Scenario 1) 
	SIB Type
	SIB_REP
	Number of blocks   for the SIB (20ms)
	Number of  repetition per cycle
	Number of blocks   per cycle (20ms)

	MIB+SIB7
	8
	1
	16
	16

	SB1
	64
	1
	2
	2

	SIB1
	64
	1
	2
	2

	SIB2+ SIB3
	64
	1
	2
	2

	SIB5 
	64
	4
	2
	8

	SIB11
	128
	12
	1
	12

	SIB18
	64
	4
	2
	8

	Total
	　
	　
	　
	50


For Scalable UMTS, we can only modify the SIB_REP of SIB11 from 128 to 64. In this case, all of the system information can be scheduled in 1280 ms (32 blocks * 40ms). 
Table 2 S-UMTS MIB/SIB scheduling parameters for Scenario 1

	SIB Type
	SIB_REP
	Number of blocks   for the SIB (40ms)
	Number of  repetition per cycle
	Number of blocks   per cycle (40ms)

	MIB+SIB7
	8
	1
	8
	8

	SB1
	64
	1
	1
	1

	SIB1
	64
	1
	1
	1

	SIB2+SIB3
	64
	1
	1
	1

	SIB5 
	64
	4
	1
	4

	SIB11
	64
	12
	1
	12

	SIB18
	64
	4
	1
	4

	Total
	　
	　
	　
	31


2.2. Solution 2: To optimize the contents of system info 

It was discussed in RAN2 [3] that maybe, in some case, more blocks will be broadcasted considering that support new introduced features, we use the MIB/SIB scheduling in [3] as the example for how to optimize the contents of system info to archive the same system info broadcast cycle time for S-UMTS (N=2) as UMTS. 

Table 3 Example of UMTS MIB/SIB scheduling parameters (Scenario 2) [3]

	SIB Type
	SIB_REP
	Number of blocks   for the SIB (20ms)
	Number of  repetition per cycle
	Number of blocks per cycle (20ms)

	MIB+SIB7
	8
	1
	16
	16

	SB1
	32
	1
	4
	4

	SIB1+SIB2
	64
	1
	2
	2

	SIB3+SIB4
	64
	2
	2
	4

	SIB5 
	64
	5
	2
	10

	SIB11 
	128
	16
	1
	16

	SIB12+SIB18
	128
	1
	1
	1

	SIB19
	64
	2
	2
	4

	SIB21+SIB22
	64
	2
	2
	4

	Total
	　
	　
	　
	61


For Scalable UMTS, we can optimize the SIB11 contents by reduce the number of blocks from 16 to 8. In this case, all of the system information can be scheduled in 1280 ms (32 segments * 40ms). 

Table 4 S-UMTS MIB/SIB scheduling parameters for Scenario 2

	SIB Type
	SIB_REP
	Number of blocks   for the SIB (40ms)
	Number of  repetition per cycle
	Number of blocks   per cycle (40ms)

	MIB+SIB7
	8
	1
	8
	8

	SB1
	32
	1
	2
	2

	SIB1+SIB2
	64
	1
	1
	1

	SIB3+SIB4
	64
	2
	1
	2

	SIB5 
	64
	5
	1
	5

	SIB11 
	64
	8
	1
	8

	SIB12+SIB18
	64
	1
	1
	1

	SIB19
	64
	2
	1
	2

	SIB21+SIB22
	64
	2
	1
	2

	Total
	　
	　
	　
	31


Below we analyze how to optimise the SIB11 to reduce the number of blocks. After we look the detail of the SIB11, we observe that the most of the bits are consumed by “Intra-frequency cell info list”, “Intra-frequency cell info list” and “Inter-RAT cell info list”. These three tables are shared by SIB11 and Measurement control message. Some of the IEs in these tables are not needed for SIB11. Below we show how to optimize the “Intra-frequency cell info list” to reduce the bits for intra-frequency neighbour cell:

For intra-frequency cell, current at least we require 23 bits for one intra-frequency neighbour cell. 

Table 5 One intra-frequency neighbour cell for SIB11 of UMTS
	Information Element/Group name
	Need
	Required
	Bits

	CHOICE Intra-frequency cell removal
	OP
	YES
	1

	>Remove all intra-frequency cells
	
	
	

	>Remove some intra-frequency cells
	
	
	

	>>Removed intra-frequency cells
	MP
	
	

	>>>Intra-frequency cell id
	MP
	
	

	>Remove no intra-frequency cells
	
	
	

	New intra-frequency cells
	OP
	
	

	>Intra-frequency cell id
	OP
	YES
	5

	>Cell info
	MP
	
	

	>>Cell individual offset
	MD
	
	

	>>Reference time difference to cell
	OP
	
	

	>>Read SFN indicator
	MP
	YES
	1

	>>CHOICE mode
	MP
	YES
	1

	>>>FDD
	
	
	

	>>>>Primary CPICH info
	OP
	YES
	9

	>>>>Primary CPICH Tx power
	OP
	
	

	>>>>TX Diversity Indicator
	MP
	YES
	1

	>>>TDD
	
	
	

	>>Cell Selection and Re-selection Info
	CV-BCHopt
	
	

	>>>Qoffset1s,n
	MD
	
	

	>>>Qoffset2s,n
	CV-FDD-Quality-Measure
	
	

	>>>Maximum allowed UL TX power
	MD
	
	

	>>>HCS neighbouring cell information
	OP
	
	

	>>>CHOICE mode
	MP
	YES
	3

	>>>>FDD
	
	
	

	>>>>>Qqualmin
	CV-FDD-Serving-Cell
	
	

	>>>>>Qrxlevmin
	MD
	
	

	>>>>>DeltaQrxlevmin
	CV-Delta
	
	

	>>>>TDD
	
	
	

	>>>>GSM
	
	
	

	>CHOICE mode specific info
	MP
	YES
	2

	>>No information
	
	
	

	>>TDD 1.28 Mcps
	
	
	

	>>> SNPL Monitor Set Indicator
	OP
	
	

	Total
	
	
	23


For Scalable UMTS, we can re-construct the above table as below. 
Table 6 One intra-frequency neighbour cell for SIB11 of Scalable UMTS

	Information Element/Group name
	Need
	Required
	Bits

	Cell individual offset
	MD
	
	

	Reference time difference to cell
	OP
	
	

	Primary CPICH info
	MP
	YES
	9

	Primary CPICH Tx power
	OP
	
	

	TX Diversity Indicator
	MD
	
	

	Cell Selection and Re-selection Info
	OP
	
	

	>Qoffset1s,n
	MD
	
	

	>Qoffset2s,n
	MD
	
	

	>Qqualmin
	MD
	
	

	>Qrxlevmin
	MD
	
	

	>Maximum allowed UL TX power
	MD
	
	

	>HCS neighbouring cell information
	OP
	
	

	Total
	
	
	9


The main changes are:
1. Remove some of the choice which is not used.

2. Remove the IE “Read SFN indicator” which is not used in cell selection/re-selection. 

3. Normally the IE “Intra-frequency cell id” do not required to be broadcasted. UE can consider the cell id based on the index of the intra-frequency neighbour cell list.

4. Made the TX Diversity Indicator as MD (Default is TX Diversity is not used).

By above optimization, the size of intra-frequency neighbour cell list will be reduced (23-9)/23 = 60%. The same we can optimize the inter-frequency neighbour cell list and inter-RAT neighbour cell list. It can be estimated that the whole SIB11 blocks can be halved by the optimization.

3. Conclusion
The solution of an optimized SIB scheduling mechanism for S-UMTS broadcast channels was introduced. The mechanism comprises modifying the structure of sib11 to get more capacity so that reducing the value of the broadcast channel parameter SIB_REP by a factor of 1/N which enables the performance of the S-UMTS N=2 broadcast channels to be comparable to that of normal UMTS. 

For N=4, in some case, maybe using above solutions, the system broadcast cycle for Scalable UMTS still can’t be the same as UMTS. Expand the capacity of BCH can be considered in this case. 

Proposal: To capture the two system information optimize solutions into the TR25.701.
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