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1 Introduction
At RAN2#70bis meeting, two schemes about T-SI and SI structure are discussed in [1][2][3]:
· Scheme1: not extend SI structure and T-SI is per carrier/carrier group;
· Scheme2 :extend SI to report SNPL of other carriers and T-SI is per UE
In this contribution, we analysis these two schemes from the resource utilization and a reasonable one is recommended.
2 Discussion
2.1 Usage of SNPL
SNPL is the ratio of P-CCPCH RSCP of the serving cell and the P-CCPCH RSCP of the neighbour cells, it show the interference to the neighbour cells caused by the E-PUCH transmission of the current UE. NW will use this information in resource allocation procedure. In the SC-HSUPA procedure, once the NW found that the UE will cause a significant interference to the neighbour cell, the NW will lower down the power grant of the UE to avoid the interference. In MC-HSUPA, due to the different neighbour cell configuration on different carriers, different carriers within the cell may have different SNPL monitor set, which means UE may cause a significant interference to neighbour CELL A on carrier a, but no interference on carrier b (CELL A do not have a frequency which is the same as carrier b). In this case, knowing the SNPL from all the configured E-DCH carrier will give NW a better choice other than lower down the grant power, the NW can select a carrier with better SNPL to schedule the UE. 
2.2 Scheme 1
SI structure is not extended in scheme1 which is the same as that of SC-HSUPA:
	SNPL
(5 bits)
	UPH

(5 bits)
	TEBS

(5 bits)
	HLBS

(4 bits)
	HLID

(4 bits)


Figure 1

T-SI is maintained per carrier/carrier group, each carrier/carrier group maintain a T-SI and report SI respectively.
2.3 Scheme 2
SI structure is extended to report SNPL of other carrier:

	SNPL1

(5 bits)
	UPH

(5 bits)
	TEBS

(5 bits)
	HLBS

(4 bits)
	HLID

(4 bits)
	SNPL bitmap=11111
(n-1 bits)
	SNPL2

(5 bits)
	……
	SNPLn

(5 bits)


Figure2

The SNPL1 is the SNPL from the current carrier, SNPL2~SNPLn are the SNPLs from the other carriers, the SNPL bitmap indicate whether the SNPLs from the other carriers are exist.

When SI is reported due to the padding bits, SPNL of other carrier will be attached according to the amount of spare bits in MAC-I PDU.

When SI is reported due to the period trigger, a granted carrier will be selected to report SI and SNPLs from all carriers will be attached in it. 

2.4 Analysis
Period trigger
Take the N carriers into account:

For scheme 1, SI structure include TEBS(5bits),HLBS (4bits),HLID (4bits),UPH (5bits) and SNPL (5bits) in which total bits are 23bits, when T-SIs are expired, SI will be reported in every granted carriers, which means 23*N bits will be reported for SI. As TEBS,HLBS,HLID are per UE and UPH is assumed to be calculated between carriers, these fields will be reported repeatedly in every carriers and the total redundancy bits are 18*（N-1）bits, at the same time N T-SI will be maintained by UE.
For scheme 2, SI structure include TEBS(5bits),HLBS (4bits),HLID (4bits),UPH (5bits),SNPL bitmap (5bits, only needed if N>1) and SNPL1~6 in which total bits are 23+5*N bits (if N>1). When T-SI is expired, a granted carrier is selected to report SI, that is to say 23+5*N bits will be reported, in which only the SNPL bitmap is redundant,which is 5 bits. At the same time only one T-SI is maintained by UE.
Comparison of these two schemes is showed below:
Table 1
	
	N=1
	N=2
	N=3
	N=4
	N=5
	N=6

	Scheme 1
	Total reporting bits
	23
	46
	69
	92
	115
	138

	
	Redundant bits
	0
	18
	36
	54
	72
	90

	
	Rate of redundancy
	0
	39%
	52%
	59%
	63%
	65%

	
	T-SI number
	1
	2
	3
	4
	5
	6

	Scheme 2
	Total reporting bits
	23
	33
	38
	43
	48
	53

	
	Redundant bits
	0
	5
	5
	5
	5
	5

	
	Rate of redundancy
	0
	15%
	13%
	12%
	10%
	9%

	
	T-SI number
	1
	1
	1
	1
	1
	1


From the comparison of scheme 1 and scheme 2 in table 1, we can see that:

· When N>1, the total reporting bits in scheme1 is more than in scheme2, furthermore it is increased along with the number of carriers in scheme1;
· When N>1, the reported redundant bits in scheme1 is more than 4~18 times than in scheme2;
· In scheme 1, the rate of redundancy is increased along with the number of carriers, especially when N>2, the rate of redundancy in scheme 1 is more than 50%, that is to say more than half of total bits are redundant for SI reporting by period trigger;
· Number of T-SI maintained by UE in scheme 1 is also increased along with the number of carriers, complexity of implementation is also increased.

On the other hand, no granted carriers in scheme 1 will be schedule sometimes to obtain their SNPL, it will increase the reporting bits, waste the granted resources and increase complexity of implementation. But in scheme 2, SNPL of all carriers are reported in the SI, it is helpful for effective schedule of NW, no extra-schedule will be needed for no granted carriers.
Inband SI transmission
For inband SI transmission, spare bits of MAC-I PDU is used to report SI, when the number of spare bits is more than 23bits (In case of L2 enhancement, the NW can still configure several Macd-flows which can not share the transmission resource with each other. e.g. the Macd-flow for Sig or VOIP may not share the resource with best effort PS services due to the different QoS requirement. ), scheme1 will remain reporting SI with 23bits, the bits left will be filled with padding bits; but scheme2 can utilize the padding bits left to report SNPL of other carriers. We can see that scheme 2 can utilize the grand resources more effectively.
So we suggest that:
Suggest 1：in MC-HSUPA, SI structure in scheme 2 should be used。
3 Conclusion
Based on above analysis, we give our suggest that:
Suggest 1：in MC-HSUPA, SI structure in scheme 2 should be used。
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