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1. Introduction
A Study Item on Energy Saving for UMTS was approved at RAN#46, and initial discussions on the objectives and candidate techniques took place at the previous RAN WG1 #59bis and #60 meetings. During the discussion on Metrics and Evaluation, the cell load model was to be based on ETSI TS 102 706 V1.1.1 [1]. We think it could be helpful to further identify the most relevant cell load models for this study. 
This document mainly discusses cell load model for energy saving, and proposes an updated model for evaluation.

2. Discussion
A cell load model with the definition shown below has recently been introduced in the ETSI specification [1]. 
The test model shall be according TS 125 141 v8.3.0, clause 6.1.1.1, Test Model 1. For RF output powers below 100 %, only a dedicated number of codes out of 64 (counted from top of the table) shall be used to generate the desired RF-load as stated in table E.1 (denoted as Table 1 below ).

For a RF load of 50 %, only the first 15 codes listed in Test Model 1 shall be applied (DPCH power: 27,8 %).
For a RF load of 30 % only the first 3 codes shall be applied (DPCH power: 7,53 %).
Regarding a RF load of 10 % only the "Primary CPICH" shall be activated.

The DPCH power given above is relative to the maximum output power on the TX antenna interface under test. CCH contains P-CCPCH+SCH, Primary CPICH, PICH and S-CCPCH (including PCH (SF=256)).

Table 1: Load model for WCDMA/HSDPA

	
	Low load (10 %)
	Medium load (30 %)
	Busy hour load (50 %)

	RF load for 111 per cell
	Only Primary CPICH 
	CCH + first 3 codes 
	CCH + first 15 codes 

	RF load for 222 per cell
	Only Primary CPICH 
	CCH + first 3 codes 
	CCH + first 15 codes 

	RF load for 333 per cell
	Only Primary CPICH 
	CCH + first 3 codes 
	CCH + first 15 codes 

	Load level duration
	6 hours
	10 hours
	8 hours


This load model is based on Test Model 1 in [2] where 64 DPCHs applying QPSK at 30 ksps (SF=128) are distributed randomly across the code space at random power levels. It defines 10% RF load as low load, 30% as medium load and 50% as busy hour load. However, these load assumptions do not seem very attractive for a practical network.
Low load only contains transmission power of P-CPICH, on the assumption that all the other downlink channels are switched off. However, in practical WCDMA/HSDPA networks even in the case of a lightly loaded scenario, the overhead channels such as P-CCPCH, S-CCPCH, SCH and PICH are still on transmission. So we propose for low RF load that “Primary CPICH, SCH, Primary CCPCH, Secondary CCPCH and PICH” shall be activated. Typical values for these channels are 10% for P-CPICH, 10% for SCH and P-CCPCH, 1.6% for S-CCPCH, and 1.6% for PICH according to specification of Test Model 1. This sums up to a total of 23.2% of the total transmit power. “CCH” is still used in short which contains P-CCPCH+SCH, Primary CPICH, PICH and S-CCPCH.
For a medium RF load, the document [1] specifies that DPCH only uses 7.53% of the total power. And, for a busy hour load, DPCH uses 27.8 % of total power. These assumptions are not very suitable for an evaluation with downlink traffic, since a fixed number of only 3 codes for medium load and even 15 codes for busy hour are actually too small for practical downlink services. Therefore, we propose updated assumptions of larger cell load for medium and busy hour models, which are up to 50% and 75% of total output power respectively. However, the values of 50% and 75% are only approximation on the basis of experience and are not perfectly accuracy.
Under this assumption, given 23.2% load for CCH, the total power of DPCH to the total output power shall be no more than 26.8% for new medium load (50%) and in consequence the first 15 codes of 64 codes shall be applied to DPCH at most according to Test model 1 in [2]. Similarly, for new busy hour load (75%), the first 36 codes out of 64 codes would be applied to DPCH and the total power of DPCH shall be no more than 51.8%.
Therefore, we propose to assume a DPCH with about 26.8% of the total RF output power in medium cell load in addition to the P-CCPCH, SCH, Primary CPICH, PICH and S-CCPCH, which sums up to 50% in total; a DPCH with about 51.8% of the total RF output power in busy hour cell load in addition to the P-CCPCH, SCH, Primary CPICH, PICH and S-CCPCH, which sums up to 75% in total. 

In addition, cell load model based on Test Model 1 only refers to the power level of DPCH mainly relevant to R99, but no specification for HSDPA transmission. Perhaps one simple way is to convert 8 DPCH (SF128) codes to one HS-PDSCH (SF16) code. But it is also not reasonable as the power level of DPCH for this test mode is arbitrarily distributed and combined power of 8 DPCH (SF128) codes might be higher than required power of one HS-PDSCH (SF16) code. Therefore, the test model including HSDPA related information shall be further specially taken into account.

Furthermore, the multi-carrier HSDPA operation implies to another special case that serving HS-DSCH cell may be deployed only on one of carriers. The other carriers served as secondary HS-DSCH cells only, where some of downlink channels are never been transmitted. In that case, primary carrier would have more cell load than the secondary carriers. So sometimes primary carrier has to evaluate as busy hour load while secondary carriers as medium load. From this point of view the usage of cell load model for multi-carrier scenarios also needs to be discussed further more.
3. Conclusion
In this document we provide an updated cell load model for energy saving and propose to adopt the model in Table 2 for further studies.
Table 2: Load model for WCDMA

	
	Low load (23.2 %)
	Medium load (50 %)
	Busy hour load (75 %)

	RF load for 111 per cell
	CCH
	CCH+ 26.8% DPCH power 
	CCH + 51.8% DPCH power 

	RF load for 222 per cell
	CCH
	CCH+ 26.8% DPCH power
	CCH + 51.8% DPCH power

	RF load for 333 per cell
	CCH
	CCH+ 26.8% DPCH power
	CCH + 51.8% DPCH power

	Load level duration
	6 hours
	10 hours
	8 hours
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