TSG-RAN WG1 Meeting #38bis
R1-041176
Seoul, Korea, September 20-24, 2004

Source:
Ericsson

Title:
Time alignment for MBMS soft combining

Agenda Item:
5.1

Document for:
Decision

1. Introduction

RAN1 has agreed on a number of requirements for the UE capability for MBMS, including support for macro-diversity combining using RAKE or Selection Combining. Bitrates of up to 256kbps are supported, depending on the combination of number of radio links, TTI, SF and combining method. The UE memory requirement for selective combining is based on the baseline capability of 2 RL with 80ms TTI, 128kbps and SF16, which is equivalent to 2 RL with 40ms TTI, 256kbps and SF8.

In this contribution we propose the maximum allowed time slip between MBMS transmissions from multiple cells, for which soft combining should be supported by the UE.

2. Maximum allowed time slip to facilitate soft combining

Table 1 shows the upper limit of required level of time alignment in order to facilitate soft combining in the UE, based on the memory requirement for selective combining as derived in [1]. For lower bitrates, even higher time slips could be allowed in theory.
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	Required time alignment for soft combining
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Table 1: Maximum RL timing difference at the UE for soft combining (based on the 
memory capabilities according to the baseline for selective combining)

From a UTRAN perspective, the achievable time alignment is mainly determined by the TTI on the Iub, time drift between base stations, S-CCPCH frame offset and propagation delays. We see no need to require UE support for time slips significantly larger than 80ms. Assuming that the S-CCPCH frame offset can be adjusted individually to align the transmission timings from all transmitting cells, the time slip should be determined the TTI and a margin for propagation delay and time drift.

Considering also the combinations of maximum bitrate, number of RL and TTI already agreed for selective combining, it appears that a TTI of 80ms can be supported for all bitrates, except for 256kbps with 2 RL, where a TTI of 40ms is supported.

With these constraints, it seems reasonable to allow a maximum time slip that is oriented on the UTRAN achievable levels of time alignment, i.e. mostly following the TTI, which also seems to fall below the baseline memory capabilities of the UE. 

3. Conclusion

We propose that soft combining is supported in the UE when the time difference at the UE receiver is at most the length of the TTI plus 2560 chips to allow for propagation delays and time drift, i.e. up to 40ms + 2560chip for a maximum bitrate of 256kbps, and up to 80ms + 2560chip for a maximum bitrate of 128kbps.
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