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1 Introduction

In RAN4 #64 in Qing Dao it was proposed to change the inter band TAE requirement to 260 ns from rel-10 and upwards [1] or to update the TR 36.808 TR [2] with similar information and findings.

The rationale was that a tighter TAE would enable a dual UL to be managed with one TA, if dual UEs would have only single TAG support.

Timing alignment, in general, was also discussed as a part of 3GPP rel-10 CA development in [3] and for rel-11 NC CA in [4].
2 Discussion
2.1 Collocated CA inter band with a dual UL UE
The use case in collocated CA inter band with a dual UL UE.
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As described in [4], The maximum deviation from optimal eNB reception point is affected by a number of factors:
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 is the allowed Timing Advance adjustment accuracy of the Pcell TA value =  ±4TS from TS 36.133 subclause 7.3.
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is the uncertainty of the reception time in the UE downlink. 
This uncertainty is approximately ±5 Ts (90%) in good SNR and ±9 Ts (90%) in bad SNR [x].


If we for the collocated case adds the fact that we will have a certain difference for first path timing, for a high band + low band inter band CA combination,  due to different multipath channels in the different frequency bands, as described in [3], we get: 
· 
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is the difference of the first path timing for Scenario #2, collocated inter band. The difference of the first path timing between F1 and F2 would be larger than 0.52 us, for 2.5 ~ 3% for Scenario #2 in TS 36.133 Annex J.
Finally, the sum of the errors must be less than Max = (CP - channel dispersion)/2 = ( EVA channel 2.51 µs example) = (144 Ts – 2.51  µs)/2 = (4.69 µs – 2.51 µs)/2 = 2.18/2 µs = 1.09 µs = 33.4 Ts.

This leads to:
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 + TAE < Max => TAE <  Max - 
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 =>
=> TAE <  33.4 - 8 - 4 - 9 - 16 = - 3.6 Ts.
There exists no solution for this case, with the border conditions given here. This means that the multi-path delay has to be less than the EVA case given these, pessimistic, assumptions.
Ericsson proposes that the Technical report is updated with the information given above.

2.2 Non collocated Macro+RRH
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It is to be noted that a tighter time alignment will not benefit a dual UL UE with single TAG support, for the non collocated macro+tth case. Dual TAG support is needed.
3 Conclusion
Conclusions: 

1. There exists a certain extra spread in the arrival times, for a high band + low band, combination. This has been estimated to > 16 Ts (0.5 microseconds) for 3% of a simulated UE population [3].  Tighter time alignment will not fully resolve this effect. The effective CP is reduced.
2. Ericsson propose that the Technical report TR 36.808 is updated taking conclusion 1 into consideration.
3. Tighter time alignment will not benefit a dual UL UE with single TAG support, for the non collocated macro+tth  case. The release-11 feature multiple TA support is needed, for this case.
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