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1. 
Currently the ‘scrambling code change’ parameter in [1] is set to ‘No’. In this contribution, we propose that this parameter should be changed from its default value to ‘Yes’. We discuss the motivation behind this proposed modification. We also mention the new performance requirements, which are to be specified by having this new parameter setting. 
2. Discussion

The handover between two access networks is indeed one of the major design guidelines of UTRAN [2-3]. In WCDMA compressed mode is used to carry out different types measurement for the purpose of monitoring cells on other FDD frequencies and on other radio access technologies such as GSM [4]. The measurements can then be used by the UTRAN to perform handover to another access network or to another frequency. The use of compressed mode prevents the simultaneous use of two receiver chains. 

Different compressed mode methods are specified in [5]. One of these methods is called spreading factor reduction in which during the compressed mode frame the spreading factor is reduced by two (SF/2). The channelization codes are limited in the downlink. The reduction in the spreading factor during the compressed mode means more usage of the code tree, which could eventually lead to the shortage of the channelization codes. In order to prevent this bottleneck, there is a provision of allowing the UE to use a different scrambling code during the compressed mode frame. This is possible due to the fact that each downlink scrambling code is associated with a left alternative scrambling code and a right alternative scrambling code that may be used during compressed frames [6]. This change in the scrambling code is explicitly ordered by the UTRAN through higher layer signalling [7]. The change in the scrambling code allows the UTRAN great deal of flexibility in terms of radio resource management such as the prevention of call dropping due to the temporary code shortage. On the downside, the scrambling code change leads to the degradation of the link performance since the alternative scrambling codes are non-orthogonal to the main scrambling code in the cell. The UE using an alternative scrambling code will experience higher own cell interference compared to the case in which an alternative scrambling code is not used. For instance this will eventually lead to higher downlink transmitted DPCH_Ec/Ior power ratio to achieve the same BLER target.

3. Proposal

The tables A.21 and A.22 in [1] specify some downlink compressed mode reference parameters, which are used in the UE test cases given in [1] and [8] respectively. One of these reference parameters is the ‘scrambling code change’, whose default value is set to ‘No’ in both tables. This means that all the corresponding performance requirements and the test cases are valid in an event when the scrambling code is not changed during the compressed mode. This will not guarantee appropriate performance in realistic situation, where it might be necessary to change the scrambling code in order to cope up with the code shortage. Our proposal is to change the ‘scrambling code change’ setting to ‘Yes’ for SF/2 compressed mode method in tables A.21 and A.22 as illustrated below. 

Table A.21: Compressed mode reference pattern 1 parameters

	Parameter
	Set 1
	Set 2
	Note

	TGSN (Transmission Gap Starting Slot Number)
	11
	11
	

	TGL1 (Transmission Gap Length 1) 
	7
	7
	

	TGL2 (Transmission Gap Length 2)
	-
	-
	Only one gap in use.

	TGD (Transmission Gap Distance) 
	0
	0
	Only one gap in use.

	TGPL1 (Transmission Gap Pattern Length) 
	4
	4
	

	TGPL2 (Transmission Gap Pattern Length)
	-
	-
	Only one pattern in use.

	TGPRC (Transmission Gap Pattern Repetition Count) 
	NA
	NA
	Defined by higher layers

	TGCFN (Transmission Gap Connection Frame Number):
	NA
	NA
	Defined by higher layers

	UL/DL compressed mode selection
	DL & UL
	DL & UL
	2 configurations possible DL &UL / DL

	UL compressed mode method
	SF/2
	SF/2
	

	DL compressed mode method
	SF/2
	Puncturing
	

	Downlink frame type and Slot format
	11B
	11A
	

	Scrambling code change
	Yes
	No
	

	RPP (Recovery period power control mode)
	0
	0
	

	ITP (Initial transmission power control mode)
	0
	0
	


Table A.22: Compressed mode reference pattern 2 parameters

	Parameter
	Set 1
	Set 2
	Set 3
	Note

	TGSN (Transmission Gap Starting Slot Number)
	4
	4
	10
	

	TGL1 (Transmission Gap Length 1) 
	7
	7
	10
	

	TGL2 (Transmission Gap Length 2)
	-
	-
	-
	Only one gap in use.

	TGD (Transmission Gap Distance) 
	0
	0
	0
	

	TGPL1 (Transmission Gap Pattern Length) 
	3
	12
	11
	

	TGPL2 (Transmission Gap Pattern Length)
	-
	-
	-
	Only one pattern in use.

	TGPRC (Transmission Gap Pattern Repetition Count) 
	NA
	NA
	NA
	Defined by higher layers

	TGCFN (Transmission Gap Connection Frame Number):
	NA
	NA
	NA
	Defined by higher layers

	UL/DL compressed mode selection
	DL & UL
	DL & UL
	DL & UL
	2 configurations possible. DL & UL / DL

	UL compressed mode method
	SF/2
	SF/2
	SF/2
	

	DL compressed mode method
	SF/2
	SF/2
	Puncturing
	

	Downlink frame type and Slot format
	11B
	11B
	11A
	

	Scrambling code change
	-Yes
	Yes
	No
	

	RPP (Recovery period power control mode)
	0
	0
	0
	

	ITP (Initial transmission power control mode)
	0
	0
	0
	


4. Impact of Modification

This change in the parameter setting would require new link performance requirements, which should be verified through simulations. More specifically, this modification will affect the downlink compressed mode requirements in section 8.9 [1]. This means the requirements and tests for scrambling code change are also to be modified in section 8.9 [1].  The UE will be required to successfully switch to an alternative scrambling code during a frame. The UE performance can be severely degraded if the switching algorithm is not efficient since the interference conditions will change. Therefore, UE that passes the test cases related to ‘scrambling code change’ should also be capable enough to perform well in case the scrambling code change is not allowed. 

The RAN WG 4 is therefore asked to approve this document in order to initiate the work leading to evaluation of the new requirements when the scrambling code is changed during the compressed mode.  

5. Conclusions

In compressed mode where the spreading factor reduction is used, there is a provision of changing the scrambling code to an alternative scrambling code to prevent the shortage of the channelization codes. But the relevant performance requirements and the test cases in [1] and [8] are applicable to the scenario where the scrambling code cannot be changed. We propose to modify the ‘scrambling code change’ parameter setting in [1] from ‘No’ to ‘Yes’. This modification would require new downlink compressed mode performance requirements. 
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