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1. Introduction
During the RAN4 #37 meeting in Seoul, an LS from RAN-2 [1] identified a potential problem with soft-combining in the base-band algorithms for MBMS if the S-CCPCH power offset from different radio links were not the same. 

Knowledge about the S-CCPCH power offset between the serving cell and the neighbour cell(s) would typically be used in the base-band modem algorithms to appropriately weight the samples prior to decoding. Since the offsets are currently not signalled and it is not easy to estimate this in the absence of dedicated pilots, this can lead to sub-optimal radio link performance.

Should the S-CCPCH offsets not be signalled, it could lead to degraded radio link performance for MTCH reception. This could force operators to deploy MBMS with a fixed S-CCPCH offset across the network which could result in non-optimal use of Node-B power/capacity.

We note that this is not a new problem in RAN. When DPCH soft-combining was introduced in R’99 the same problem had to be solved and it was decided then to signal to the UE the value of the Information Element (IE) “Power Offset PPilot-DPDCH“(TS 25.331, Section 10.3.6.18). 
The LS from RAN-2 had requested for RAN-4 to indicate if there were any gains in performance if the offsets between S-CCPCHs that were being soft-combined if these offsets were signalled.

It was decided in Seoul, that RAN-4 companies would bring simulation results at the next RAN-4 meeting in Denver to better understand the issue raised by RAN-2. In this contribution we present some simulation results to show the impact on link performance with and without knowledge of the S-CCPCH offsets.

Note that RAN-2 is planning to freeze ASN.1 in March 06 and as such RAN-4 will need to respond to RAN-2 during the current RAN-4 #38 meeting if any signalling changes are deemed useful.

2. Simulation Assumptions and Results
We simulate soft-combining with 2 radio links. The MTCH data rate is 256 kbps with a 40 msec TTI. The details of the simulation assumptions can be found in Annex A.

Radio Link 2 is assumed to have an S-CCPCH offset that is 3 dB lower than that for Radio Link 1. 

With a 10% SDU Error Rate as the target performance requirement, the table below summarizes the performance  loss if a 3 dB offset existed between the radio links but the receiver had no knowledge about this offset and assumed that the same offset existed between all the S-CCPCHs. We also present results for the case when the S-CCPCH offsets are known at the UE.
Table 1: MTCH detection without Implementation Margin

	Description
	S-CCPCH_Ec/Ior of Radio Link 1
	RLC SDU ER

	0 dB offset between the 2 Radio Links
	-6.3 dB
	0.1

	3 dB offset between the 2 Radio Links with no knowledge of offsets
	-4.8 dB
	0.1

	3 dB offset between the 2 Radio Links with knowledge of offsets
	-5.3 dB
	0.1


We note that with a 3 dB offset, the S-CCPCH Ec/Ior of Radio Link 1 has to be increased by 1.5 dB to achieve the 10% RLC SDU Error Rate (note that since the offset of Radio Link 1 and Radio Link 2 is fixed at 3 dB, it means that the S-CCPCH Ec/Ior of all Radio Links have to be increased by 1.5 dB).

If the 3 dB offset was signalled and taken into account by the UE in soft-combining, the S-CCPCH Ec/Ior of the radio-links has to be increased by 1.0 dB instead of 1.5 dB --- a gain of 0.5 dB in performance.
3. Conclusions 

In this contribution we have presented results in the case when 2 radio links have different S-CCPCH offsets. For the simulation case presented in this contribution, if the UE does not have knowledge of the offsets, this results in a link degradation of 1.5 dB dB. If the S-CCPCH offsets are signalled, this leads to a link degradation of 1.0 dB --- a 0.5 dB increase in link performance.
Since RAN-2 has to freeze ASN.1 in March 06, we believe that RAN-4 can use the results from this contribution to provide feedback to RAN-2 on the benefits of the UE having knowledge of the S-CCPCH offsets for soft-combining.
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Appendix A: MTCH Simulation Assumptions
The parameters for the MTCH demodulation tests are specified in Table A.1 to A.2.

Table A1: Parameters for MTCH detection

	Parameter
	Unit
	Radio Link 1
	Radio Link 2

	Phase reference
	-
	P-CPICH
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	dBm/3.84 MHz
	-60
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	dB
	-3
	-3

	MTCH Data Rate
	
	256 kbps
	256 kbps

	Propagation condition
	
	VA3

	Delay of Radio Link  2 compared with Radio Link 1
	
	
	20 ms


Table A.2: Physical channel parameters for S-CCPCH

	Parameter
	Unit
	Level

	User Data Rate
	Kpbs
	256

	Channel bit rate
	Kbps
	960

	Channel symbol rate 
	Ksps
	480

	Slot Format #i
	-
	14

	TFCI
	-
	ON

	Power offsets of TFCI and Pilot fields relative to data field
	dB
	0


Table A.3: Transport channel parameters for S-CCPCH

	Parameter
	MTCH

	User Data Rate
	256 kbps
	

	Transport Channel Number 
	1 
	

	Transport Block Size
	2560
	

	Transport Block Set Size
	10240
	

	Nr of transport blocks/TTI
	4
	

	RLC SDU block size
	10160 
	

	Transmission Time Interval
	40 ms
	

	Type of Error Protection
	Turbo
	

	Rate Matching attribute
	256
	

	Size of CRC
	16
	

	Position of TrCH in radio frame
	Flexible
	


3

