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1 Introduction
In RAN2#79 meeting, per-HARQ process and TTI alignment and 2ms/10ms TTI concurrent sub-features dependencies were discussed and two options were proposed. The contribution tries to further analyze the issue and suggests proposals.
2 Discussion

In general each feature or sub-feature should be optional, so if we need to bundle them together we need a strong technical motivation, otherwise they should be separated and independent, in order to allow freedom of deployment for UE vendors and network vendors. If we introduce unnecessary bundling among features or sub-features we dangerously create dependencies and condition the roll out of features.

Options from last meeting were the conclusion of the discussion in RAN2 as follows:
· Option 1:

1) A UE supporting per-HARQ process grants sub-feature for CELL_FACH must also support TTI alignment between CELL_FACH & CELL_DCH and vice-versa.
2) A UE supporting per-HARQ and TTI alignment has to support 2ms/10ms. 

· Option 2:

1) A UE supporting TTI alignment has to support per-HARQ

2) A UE supporting per-HARQ has to support 2ms/10ms and vice-versa

The both options require max 4 signature partitions, which do not degrade RACH access performance as shown in [1], and the difference between option1 and option 2 is as shown below:

· The UE supporting per HARQ has to support TTI alignment in option 1.
· The UE supporting 2ms/10ms TTI concurrent has to support per HARQ in option 2.
This contribution analyzes whether the sub-feature dependency is necessary or not case by case.
2.1 UE supporting per HARQ has to support TTI alignment
As described in [2], combination of per HARQ and TTI alignment has the following advantages:

· It could reduce the intra-cell interference generated by CELL_FACH UEs and data rate is improved significantly.

· CELL_FACH and CELL_DCH UEs can be time-aligned, and it would allow a common TDM schedule for both CELL_DCH and CELL_FACH UEs, and protect CELL_DCH UEs from intra-cell interference caused by UEs in CELL_FACH state, and then resource efficiency is improved.

However, if the UE just supports per-HARQ not TTI alignment, since TTI is not aligned, intra-cell interference generated by CELL_FACH UEs is still remarkable and the gain of per HARQ is not that significant comparing with supporting both per-HARQ and TTI alignment.

Observation1: The gain of supporting per-HARQ only is not comparable to that of supporting both per-HARQ and TTI alignment. Hence, it is suggested per-HARQ and TTI alignment should be coupled together.
2.2 UE supporting concurrent 2ms/10ms TTI has to support per-HARQ

The motivation of introducing 2ms/10 TTI concurrent deployment is to enlarge UL coverage of UEs in cell edge and to improve data rate of UEs in cell center, while as discussed above, per-HARQ process serves quite different purpose, and the gain of 2ms/10 TTI concurrent deployment does not depend on per-HARQ process operation. Besides, if the UE supporting 2ms/10ms TTI concurrent deployment has to rely on the support of per-HARQ, the commercial availability of concurrent 2ms/10ms TTI may be delayed. Taking these factors into account, we think that the support of concurrent 2ms/10ms TTI should not rely on the support of per-HARQ process operation.
Observation2: There is no additional gain foreseen if the UE supporting concurrent 2ms/10ms TTI has to support per-HARQ process. Hence, the support of concurrent 2ms/10ms TTI should not rely on the support of per-HARQ process operation.
Based on above analysis, it could be seen that option 1 is a more reasonable way forward, hence it is proposed:
Proposal: Per-HARQ process and TTI alignment should be bundled, and the UE supporting Per-HARQ process or TTI alignment has to support 2ms/10ms.
3 Conclusion

The contribution tries to further analyze the sub-features dependency among per-HARQ process, TTI alignment and 2ms/10ms TTI concurrent deployment and it is proposed:
Proposal: Per-HARQ process and TTI alignment should be bundled, and the UE supporting Per-HARQ process or TTI alignment has to support 2ms/10ms.
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