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1. Introduction
According to the discussions on CoMP so far, it seems to be agreeable that the cells of cooperating set may belong to different eNBs (2 or more). And in the scenarios of Inter-eNB CoMP, it is a common understanding that only one serving eNB would take the full control of scheduling and HARQ functions, the other collaborative eNBs would receive the control indications from the serving eNB and passively act upon the control information. But the latency of propogation and processing of these control information on X2 interface between serving eNB and collaborative eNBs would no dout impose some difficulties on R8 scheduling and HARQ schemes. This contribution aims to raise a few concerns on Inter-eNB CoMP scenarios (especially the Joint Transmissing scenarios), and seek for some common understandings about these issues to set the basis for future study.
2. Discussion
2.1.  The synchronization of scheduling 
The serving eNB makes all the decisions of scheduling and pass the scheduling information to the non-serving eNBs. Because of the propagation latency of X2 interface, the serving eNB can’t send the scheduling order (DL Assignment or UL Grant) on PDCCH before the non-serving eNBs have received the information and got ready for joint transmission or reception, instead it has to send the scheduling information to non-serving eNBs first and then send it on PDCCH after some delay which matches X2 latency.
And since the joint transmission is supposed to be carried out by eNBs on the exactly the same TTI and same resources, the serving eNB must indicate to non-Serving eNBs explicitly on which TTI the scheduled transmission or reception is supposed to occur. The serving eNB should also take into account the fluctuation of X2 latency when calculating the particular TTI of join transmission.
Proposal: 
Serving eNB calculates the specific TTI of joint transmission taking into accout the X2 latency and fluctuation, and indicate it to non-serving eNBs to synchronise the scheduling of joint transmission. 

2.2. HARQ of non-serving eNB

We think that in Inter-eNB CoMP scenarios, the HARQ entity and processes of non-serving eNBs should not take part in the joint transmission. In DL transmission, the data(modulated or non-modulated) received from serving eNB would simply go to the physical layer, and in UL transmission, the data would be routed to serving eNB right after resource demapping or demodulation, bypassing any HARQ process(Fig 1).  By excluding the HARQ of non-serving eNBs, non-serving eNB would not expect any HARQ related information (such as HARQ feedback, Redundancy Version, NDI, etc), so a lot of difficulties could be avoided and the whole process could be much simplified.
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Proposal: 

The HARQ entity and processes of Non-Serving eNBs should be excluded from joint transmission schemes.

2.3. Re-transmission Handling
R8 has defined strict timing for HARQ feedback and re-transmission. In Inter-eNB joint transmission scenarios, it is difficult to keep up with the R8 timing due to extra delay of transporting control information and data through X2 interface, especially for UL transmission which is synchronous. For example, after a UL transmission, the UE would expect a HARQ feedback after 3 TTIs, yet 3ms may not be enough for serving eNB to collect the diversity data from non-serving eNBs to make a correct feedback. Another example is after UE receives a NACK it will start non-adaptive re-transmission after 3 TTIs, again 3 ms may not be enough for non-serving eNBs to get ready for jointly receiving re-transmission data.

Some rules should be made to avoid such difficult situation without modifying R8 timings. For example, maybe it is not very necessary for non-serving eNBs to joint re-transmission, we can leave the re-transmission to the serving eNB alone. Or we can rule out the non-adaptive re-transmission and limit it to adaptive re-transmission only.
Option 1: Non-serving eNBs don’t take part in re-transmission
Option 2: Only adaptive re-retransmission is allowed for Inter-eNB UL CoMP
3. Conclusions

Some concerns about the Inter-eNB joint transmission have been raised and analysed in this contribution, and some solutions are explored regarding these concerns.
Proposal 1: Serving eNB calculates the specific TTI of joint transmission taking into accout the X2 latency and fluctuation, and indicate it to non-serving eNBs
Proposal 2: The HARQ entity and processes of Non-Serving eNBs should be excluded from joint transmission schemes
Proposal 3: Non-serving eNBs don’t take part in re-transmission, or only adaptive re-retransmission is allowed for Inter-eNB UL CoMP
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