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1/Introduction
At RAN1#34, simulation results in [1] have shown that using Selective Combining (SC) on S-CCPCH could bring significant performance gain of 0.7 to 2dB (1%BLER, 64kbps FACH) over current Rel-5/Rel-99 single Radio link (RL) S-CCPCH. Note that this gain comparison was made assuming roughly the same UE complexity in terms of memory requirement.

This paper provides general analysis on the impacts of SC on Rel-5/Rel-99 UE. The impact on hardware & architecture is the main focus in this paper. Noting that other modifications to support SC may belong to software side and are not treated here.    

In this paper, reference Rel-5/Rel-99 384kbps UE class is considered as an example without loss of generality.        

2/Discussion

A general Rel-5/Rel-99 UE channel decoding architecture is illustrated in Figure 1 [2]. 

The key memory requirements for this architecture are defined by [3]
· Frame buffer (size=K words), 

· TTI buffer (size=A*6.6 words), 

· and Decoded TrBlks buffer (size=A bits). 

For 384kbps UE class, K=19200 and A=6400 [3]. Note that multiple CCTrCHs share the same buffers but they are not shown in the figure.
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Figure 1: A general UE channel decoding architecture

To simplify the analysis we assume that UE receiving MBMS content only receives S-CCPCH on multiple RLs carrying single FACH. 

Following Figure 2 & Figure 3 give the examples on how SC shares the same Rel-5/Rel-99 UE memory resource when the delay between two RLs is 1TTI and 2TTIs respectively. 

In these examples, it is assumed that selection is done on each RL decode. This means that for a given TTI, a TrBlk that passed CRC check will be stored into the decoded buffer for that TTI and there is no need to decode the same TrBlk on other RL that comes with some delay. If the TTI of the last RL has arrived and there are still some TrBlks with failed CRCs, then the corresponding TrBlks of this RL will be stored into the decoded buffer and deliver to MAC layer.           
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Figure 2: Buffer usage (TTI 10ms, 2RLs, 1TTI delay) – Example 1
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Figure 3: Buffer usage (TTI 10ms, 2RLs, 2TTIs delay) – Example 2

From the examples, following observations can be made

· The frame buffer can support M RLs given that each RL occupy less than K/M words.

· The TTI buffer can support M RLs given that each RL occupy less than A*6.6/M words.

· Given that the number of RLs is fixed (2 in the examples), the usage of Decoded buffer by SC depends on the delay of the latest RL compared to the first RL. N TTIs delay would mean N times more buffer requirements compared to the case when N=1. The worst case (the shortest allowable delay) is when TTI=10ms as shown in the Example 1&2.   

If we assume that the Transport block set size per RL is less than A/M, then table bellow gives an example of the restrictions on the maximum delay between the RLs so that a Rel-5/Rel-99 UE (384kbps class) could support SC without the need for extra memory.

	Example of supported RABs
	Number of RL
	Transport block set size per RL

[bits]
	Maximum delay between RLs

[TTIs (ms)]

	32 kbps TTI 80ms (SF=64) 


	2
	336x 1x8 = 2688<6400/2

	2 (160)

	64 kbps TTI 40ms (SF=32) 


	2
	336x 2x4 = 2688<6400/2

	2 (80)

	128 kbps TTI 20ms (SF=16) 


	2
	336x 4x2 = 2688<6400/2

	2 (40)

	384 kbps TTI 10ms (SF=8) 


	1
	336x12x1 = 4032


	NA

	128 kbps TTI 40ms (SF=16) 


	1
	336x 4x4 = 5376


	NA


3/Conclusion
In this paper we have shown that introduction of SC into current Rel-5/Rel-99 UE is feasible with certain restrictions on the number of RLs being selectively combined, Transport block set size per RL and maximum delay between the RLs.  
Moreover, if the UE has 384kbps TTI 20ms capability, the UE can support 384kbps TTI 10ms for two RLs without big implementation impact.
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