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1. Introduction
CoMP has been captured in 36.814 as candidate to enhance LTE-advanced system performance. This contribution discusses the potential CoMP influences on the RAN2 spec in view of the already achieved progress in RAN1.
2. DL CoMP related issues
RAN1 has defined some CoMP related terminology, such as CoMP coordinating set, CoMP measurement set and so on. Another related but not CoMP specific terminology is RRM measurement set which is defined in R8. BS (base station) can first configure this RRM measurement set based on the legacy L3 procedure for UE to perform legacy DL measurement. Based on UE’s report (FDD/TDD) or UL sounding (TDD), BS generates CoMP measurement set and informs UE, which then performs the CoMP specific measurement and reports accordingly. RAN2 should define the CoMP related procedures, such as CoMP measurement set configuration/reconfiguration, CoMP specific measurement configuration/ reconfiguration, CoMP specific report mode configuration/ reconfiguration and so on.
36.814 has captured two DL CoMP modes, that is, JP (Joint Processing) and CS(Coordinated Scheduling). One operation of the former is data to a single UE is simultaneously transmitted from multiple transmission points. So all involved BSs should share the same content for UE combing purpose. RAN2 is responsible to solve the issue about how to achieve this kind of content synchronization among BSs. According to current LTE defined network architecture, there are at least three levels of data sharing, that is, IP packet, TB and L1 sampling. Different strategies have different impacts on the L2 protocol structure, control signaling exchanged via X2, X2 capacity consumption and so on. If IP level synchronization is adopted, S1 or X2 disorder and/or loss should be resolved, all involved non-serving BS should setup the temporary L2 entity with the same configuration as that of the serving BS.  As for the other two schemes, there is no X2 disorder issue since only one data block is sent. The only issue is the X2 loss where the BSs missing the data just keep silence and there is no serious impact. RAN2 should be responsible to determine which one should be selected to facilitated CoMP implementation and discuss its impact to the protocol structure, complexity and so on.
For DL CoMP, UE receives the DL PDCCH from the serving cell, which means the UE should also feedback its HARQ ACK/NACK to its serving cell. It is obvious that multiple BSs are involved in the first transmission. But how to perform the retransmission is also RAN2 issue. At least two possible options exist. The first one is that the involved BSs buffer the data and if retransmission is needed, the serving BS notifies involved non-serving BS to perform the retransmission. The second one is that all involved non-serving BS does not buffer the data, if retransmission is needed, the serving BS forward data to them once more as done in first transmission. Taking into account the aforementioned three content synchronization strategies, the L1 sampling scheme is not valid for the first option. So RAN2 should discuss and determine which one should be adopted for DL CoMP retransmission, taking into account the impact to the X2 signaling exchanging, non-serving BSs buffer requirements, content synchronization strategy and so on. 
For DL CoMP, a lot of information needed to be exchanged among involved BSs, such as data block, scheduling information, HARQ related information and so on. The X2 capability and transmission delay will have big impact on DL CoMP performance which should be studied in RAN2/RAN3.
Another issue is how to adopt DL CoMP feature to better HO UP procedure. For example, if the target BS belongs to the DL CoMP set, RAN2 should study whether the data forwarding from the source  BS to the target BS is still necessary; how to decrease the UP interruption time to better HO performance; whether the UP transmission interruption is still valid  and so on.
3. UL CoMP related issues
For UL CoMP, multiple BSs are involved in the UL reception and performing the combining accordingly to better UL transmission performance. The first issue is that all involved BS should be able to receive UE’s UL transmission. At least two options can be adopted to solve this issue. The first one is to adopt longer CP which is not the RAN2 issue. The second one is that all involved BSs should be limited by the spatial position within a certain propagation delay, which requires the BSs exchange their respective propagation delay information. How to implement this solution is RAN2 issue. For example, UE can perform the dedicated PRACH transmission so that every potential BS can detect this PRACH and exchange their propagation delays to decide whether a BS should be involved or not. One issue is that all involved BSs should be informed of the UE used dedicated PRACH preamble so that the time information exchanging can be guaranteed at the network. All these procedure should be defined in RAN2.
The second issue is how to utilize the UL CoMP feature to better HO performance. If the target BS belongs to the UL CoMP set and is already UL synchronized to UE, it is not necessary to perform the synchronization to target BS during the HO and hence helps to decrease the interruption time. For example, the indication can be inserted in the HO command to ask for UE to ignore the PRACH transmission but perform the HO complete transmission directly after the needed configuration procedure. 
During UL CoMP transmission, assuming serving BS is in charge of the final combining, all involved non-serving BSs should forward its received UL transmission to serving BS for this purpose. There are at least two options for this forwarding. Non-serving BS always forwards its received signal to serving BS or only forwards by serving BS’s request if the decoding in serving BS is failure. Another issue is what should be forwarded on X2, such as soft bit, baseband sampling or MAC PDU. RAN2 should study the impact to X2 capacity consumption, latency impact to HARQ process and so on. 
According to LTE defined HARQ timeline, the UE waits for its HARQ feedback 4ms after corresponding PUSCH transmission and if nothing is received, the UE will perform non-adaptive retransmission as if NACK is detected. To support the backward compatibility, the LTE defined HARQ timeline will be adopted at LTE-advanced system. The issue is that all network process should be finished during 4ms. But according to current X2 transmission delay, it is very hard to satisfy this requirement without new X2 technology. Taking into account the demand-forwarding scheme as aforementioned, the delay is longer because the serving  BS should first decode the UL transmission and on failure, involved non-serving BS is asked to forward received signal to serving BS for combining and then generate the related HARQ feedback. There are two X2 transmissions and the impact to UL HARQ operation is more stringent. How to solve this issue is RAN2 responsibility, for example, generating ACK regardless the combining is finished or not or extend the HARQ RTT by TTI bundling strategy. But the impact to TDD HARQ process operation is not so serious since the 4ms HARQ timeline in TDD system is relaxed due to UL/DL configuration.
4. Summary
This contribution gives an overview of the CoMP related RAN2 issues according to the current status in RAN1. 
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