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1. Introduction

During the RAN1#36 meeting in Malaga, RAN1 concluded that the feature is to bring benefits even if there are some restrictions on the applicability of the feature as brought up by RAN3. RAN1 replied to RAN2/RAN3 in LS[2], asking  RAN2/RAN3 to analyse the signalling complexity w.r.t. the following three alternatives. 

1. Per radio link. I.e. there would be one SF/2 channelization code signalled to the UE and to the Node B per each downlink DPDCH for each radiolink employing the code sharing feature. 

That is, only one shared channelization code is used for compressed mode frames for all TGPSes .

2. Per radio link. I.e. there would be one SF/2 channelization code signalled to the UE and to the Node B per each downlink DPDCH for each radio link employing this feature. The feature could be activated/deactivated per configured Transmission Gap Pattern Sequence (TGPS).  

that is, it is possible to select SF/2 method (R99/R6) per TGPS. If the R6 method is used, then only one shared channelization code is used for compressed mode frames for all TGPSes that use the R6 SF/2 method.

3. Per configured Transmission Gap Pattern Sequence. I.e. there would be one SF/2 channelization code signalled to the UE and to the Node B per each TGPS per downlink DPDCH for each radio link employing this feature.
that is, it is possible to select SF/2 method (R99/R6) per TGPS. If the R6 method is used, then one shared channelization code is used for compressed mode frames for each TGPS which use the R6 SF/2 method (the channelization code can be differenent to one used for different TGPS).
This document analyses the signalling impact of each option from RAN2 perspective.

2 Analysis of Impact on RRC Signalling

2.1 Signalling Impact for option 1

The expected changes to RRC spec are shown below. 

------------------------------------------------------------------------------------------------------------------------------------------

10.3.6.21
Downlink DPCH info for each RL

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE mode
	MP
	
	
	
	

	>FDD
	
	
	
	
	

	>>DL channelisation code
	MP
	1 to <maxDPCH-Dlchan>
	
	For the purpose of physical channel mapping [27] the DPCHs are numbered, starting from DPCH number 1, according to the order that they are contained in this IE.
	

	>>>Secondary scrambling code
	MD
	
	Secondary scrambling code 10.3.6.74
	Default is the same scrambling code as for the Primary CPICH 
	

	>>>Spreading factor
	MP
	
	Integer(4, 8, 16, 32, 64, 128, 256, 512)
	Defined in CHOICE SF512-AndCodenumber with "code number" in ASN.1.
	

	>>>Code number
	MP
	
	Integer(0..Spreading factor - 1)
	
	

	>>>Scrambling code change 
	CH-SF/2
	
	Enumerated (code change, no code change)
	Indicates whether the alternative scrambling code is used for compressed mode method 'SF/2'. 
	

	>>>Code number for compressed mode method SF/2
	OP
	
	Integer(0..SF/2 - 1)
	Indicates the code to be used for compressed mode method 'SF/2'.
	REL-6

	>>TPC combination index
	MP
	
	TPC combination index 10.3.6.85
	
	

	>>SSDT Cell Identity
	OP
	
	SSDT Cell Identity 10.3.6.76
	
	


2.2 Signalling Impact for option 2
The expected changes to RRC spec are shown below. 

---------------------------------------------------------------------------------------------------

10.3.6.21
Downlink DPCH info for each RL

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE mode
	MP
	
	
	
	

	>FDD
	
	
	
	
	

	>>DL channelisation code
	MP
	1 to <maxDPCH-Dlchan>
	
	For the purpose of physical channel mapping [27] the DPCHs are numbered, starting from DPCH number 1, according to the order that they are contained in this IE.
	

	>>>Secondary scrambling code
	MD
	
	Secondary scrambling code 10.3.6.74
	Default is the same scrambling code as for the Primary CPICH 
	

	>>>Spreading factor
	MP
	
	Integer(4, 8, 16, 32, 64, 128, 256, 512)
	Defined in CHOICE SF512-AndCodenumber with "code number" in ASN.1.
	

	>>>Code number
	MP
	
	Integer(0..Spreading factor - 1)
	
	

	>>>Scrambling code change 
	CH-SF/2
	
	Enumerated (code change, no code change)
	Indicates whether the alternative scrambling code is used for compressed mode method 'SF/2'. 
	

	>>>Compressed Mode Information 
	OP
	
	
	
	REL-6

	>>>>Code number for compressed mode method SF/2
	MP
	
	Integer(0..SF/2 - 1)
	Indicates the code to be used for compressed mode method 'SF/2'.
	REL-6

	>>>>TGPS Information
	MP
	1 to <maxTGPS>
	TGPSI 10.3.6.82
	
	REL-6

	>>>>>TGPSI
	
	
	TGPSI 10.3.6.82
	
	REL-6

	>>TPC combination index
	MP
	
	TPC combination index 10.3.6.85
	
	

	>>SSDT Cell Identity
	OP
	
	SSDT Cell Identity 10.3.6.76
	
	


2.2 Signalling Impact for option 3
---------------------------------------------------------------------------------------------------

10.3.6.21
Downlink DPCH info for each RL

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE mode
	MP
	
	
	
	

	>FDD
	
	
	
	
	

	>>DL channelisation code
	MP
	1 to <maxDPCH-Dlchan>
	
	For the purpose of physical channel mapping [27] the DPCHs are numbered, starting from DPCH number 1, according to the order that they are contained in this IE.
	

	>>>Secondary scrambling code
	MD
	
	Secondary scrambling code 10.3.6.74
	Default is the same scrambling code as for the Primary CPICH 
	

	>>>Spreading factor
	MP
	
	Integer(4, 8, 16, 32, 64, 128, 256, 512)
	Defined in CHOICE SF512-AndCodenumber with "code number" in ASN.1.
	

	>>>Code number
	MP
	
	Integer(0..Spreading factor - 1)
	
	

	>>>Scrambling code change 
	CH-SF/2
	
	Enumerated (code change, no code change)
	Indicates whether the alternative scrambling code is used for compressed mode method 'SF/2'. 
	

	>>>Compressed Mode Information 
	OP
	1 to <maxTGPS>
	
	
	REL-6

	>>>>TGPSI
	MP
	
	TGPSI 10.3.6.82
	
	REL-6

	>>>>Code number for compressed mode method SF/2
	MP
	
	Integer(0..SF/2 - 1)
	Indicates the code to be used for compressed mode method 'SF/2'.
	REL-6

	>>TPC combination index
	MP
	
	TPC combination index 10.3.6.85
	
	

	>>SSDT Cell Identity
	OP
	
	SSDT Cell Identity 10.3.6.76
	
	


 3. Conclusion

This contribution showed the signalling impacts in RRC specification for implementing the new SF/2 Compressed mode method. Based on this contribution it can be seen that Option 1 is the simplest solution and it introduces the smallest signalling overhead. Therefore, it is proposed that RAN2 indicates to RAN1 that Option 1 is the preferred solution from RRC point of view. 

