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1/ Introduction:

It was decided at the last RAN1#37 that the MBMS UE capability will be defined in terms of memory requirement [1]
· Based on set of combinations of (Bitrate, Number of RL, TTI)
· Relation to Soft Combining is FFS.

This paper discuses the memory requirement to support selective combining (SC) for MBMS which we believe is the main aspect of the definition of the MBMS UE capability. The paper starts with recapturing the key factors to be considered when deciding UE capability as presented in [2]. Furthermore, memory requirement analysis for different UE capabilities based on a more realistic assumption regarding turbo-decoding processing capability is provided.     

2/ Discussion:

A summary of different proposals on the minimum MBMS UE capability was given in [2], where 3 basic UE capabilities have been defined. Following are the main conclusions from the paper:  

1. All 3 capabilities support data rate of 256kbps depending on the choice of number of RLs and TTI length. 

2. Given the same data rate, using UE CAPABILITY_2 or UE CAPABILITY_3 could provide (on average) a power saving of 0.5dB or 1.0dB for Node B at the expense of 2 times or 4 times larger buffer requirement respectively compared to UE CAPABILITY_1 respectively. Note that UE CAPABILITY_1 is comparable to the Rel’99 384kbps UE class.  

3. At 256kbps, for all three capabilities, almost all Node B power is required to achieve 1% BLER & 95% coverage.        

Most of the contributions so far provide estimates of memory requirements based on the assumption that turbo decoding of the TTI completes within 10ms (one radio frame) after the TTI data has been received so that memory can be freed for storing the next TTI. However, if a more realistic assumption is taken into account, that is that decoding time is proportional with the data rate, TTI length and number of RLs then the estimated memory requirements should be revised. 

The following Figure 1, Figure 2, and Figure 3 illustrate an example on memory requirement of UE CAPABILITY_1, UE CAPABILITY_2 and UE CAPABILITY_3 when all are required to support SC with 2RLs and 80ms TTI at the data rate of 64kbps, 128kbps & 256kbps respectively. 

In general, if a turbo decoder of the Rel’99 384kbps UE is used then UE CAPABILITY_1 cannot finish decoding of (2RLs, 80ms TTI, 64kbps) within 10ms as shown in [3].   

If we assume that using an “upgraded” version of a turbo decoder of the Rel’99 384kbps UE, a UE CAPABILITY_1 can complete TTI decoding (at data rate of 64kbps) within 10ms after the TTI data has been received (as shown in Figure 1), then TTI memory of (16*X) words is required (where X is the frame memory of UE CAPABILITY_1). 
If the same “upgraded” turbo decoder is used by UE CAPABILITY_2 then decoding of the TTI (at data rate of 128kbps) is expected to be completed within 20 ms after the TTI data has been received (as shown in Figure 2). This translates to an actual TTI memory requirement of (18*2*X), which is 2.25 times (not 2 times as shown in some existing contributions) higher than that of UE CAPABILITY_1.
In the case of UE CAPABILITY_3, decoding of TTI (at data rate of 256kbps) is expected to be completed within 40ms (as shown in Figure 3) and actual TTI memory requirement of (22*4*X) is 5.5 times (not 4 times as shown in some existing contributions) higher than that of UE CAPABILITY_3.
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Figure 1: Processing for 64kbps 2RLs 80ms TTI
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Figure 2: Processing for 128kbps 2RLs 80ms TTI
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Figure 3: Processing for 256kbps 2RLs 80ms TTI

3/ Conclusions
While:

· UE CAPABILITY_2 or UE CAPABILITY_3 could provide (on average) a power saving of 0.5dB or 1.0dB for Node B respectively

Given that:
· Actual TTI memory requirement of UE CAPABILITY_2 or UE CAPABILITY_3 is 2.25 times or 5.5 times higher than that of UE CAPABILITY_1 respectively.
· All 3 capabilities support data rate of 256kbps depending on the choice of number of RLs and TTI length.

· There is demand for early introduction of MBMS to market

We propose UE CAPABILITY_1 as minimum UE capability for MBMS.    
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