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Discussion and decision
1 Introduction 
In the last RAN1 meeting, RAN 1 had made some progress in the different CoMP schemes.
In this document, a high level overview on the work that needs to be done for the various CoMP schemes from RAN 2 (and RAN 3) perspective is provided. The aim is to define the areas where standardisation from RAN 2 and RAN 3 are required.
2 Discussion
2.1 Background
The following CoMP schemes are currently being discussed in RAN 1:

· Joint Processing

· Joint transmission (JT) for the DL and Joint reception (JR) for the UL

· For JT: The data for a UE is transmitted simultaneously from multiple points
· For JR: The data from a UE is received simultaneously by multiple points

· Dynamic point selection (DPS) for DL and UL

· DL DPS: The data for a UE is transmitted from a single point and this can be changed from subframe to subframe.
· UL DPS: The data from a UE is received by a single point and this can be changed from subframe to subframe.

· PDCCH transmission for a UE is from the serving cell (macro or pico cell) 

· Coordinated scheduling/Coordinated beamforming (CS/CB)
· Like in Rel-8 Frequency domain ICIC or Rel-10 time domain ICIC, the UE is being served by the serving cell and X2AP coordination is performed between eNBs 
For CS/CB, the main impact for higher layer will be in RAN 3 on further X2AP scheduling coordination. Other impact will be on the RRC configuration signalling which can be discussed once it is finalised in RAN 1, Hence there is no impact to RAN 2 other than RRC configuration signalling.
Observation#1: For CS/CB CoMP scheme, there is no impact to RAN 2 other than RRC configuration signalling.

There are 4 different deployment scenarios that are considered in RAN 1 [1] and the transmission points of the scenarios may be on the same eNB or different eNBs.  Scenarios 2-4 allow for the points from different eNB to be transmitted to the same UE. JT and JR are more likely to be intra-eNB in Rel-11. There will be certain level of impact to RRC signalling. But since this is still being discussed in RAN 1, the impact to RAN 2 related to RRC signalling can be discussed once it is sufficiently progressed in RAN 1 (see for example [1]).  However, we think that it is still worthwhile to discuss the inter-eNB aspect, particularly for the case of DPS. 
Observation#2: Wait for RAN 1 progress on the RAN 2 impact related to RRC configuration signalling

Observation#3: Focus on DPS in RAN 2 for the inter-eNB case.
For inter-eNB case, it is assumed that only high throughput/low latency backhaul is considered as the performance of CoMP is sensitive to backhaul delay.

Assumption: It is assumed that only high throughput/low latency backhaul is considered for inter-eNB CoMP scheme (i.e. DPS) 

In the next section, the impact to RAN 2 is analysed.
2.2 Impact of DPS to RAN 2 and RAN 3
2.2.1 User Plane Impact

2.2.1.1 User plane data split

Even though there is only 1 transmission/reception point that will transmit/receive data to/from a UE, this point can change dynamically from subframe to subframe. There needs to be a serving cell to decide on which points in the cooperating set to use at each TTI and also to perform the user plane protocol (PDCP/RLC/MAC). The main architectural question is where is the split going to occur for the user plane data at the serving cell. For the HARQ operation, HARQ protocol is done on the MAC but there are 2 places where the channel coding and redundancy version generation can be performed, either:
· at the serving cell (i.e. the interface is in the middle of the physical layer, below the channel coding and rate matching), or
· at the transmission/reception point (i.e. the interface is at the MAC PDU level).
If the channel coding and redundancy version generation / rate matching is performed at the central node/serving cell, only one circular buffer needs to be maintained at the network side; however this will also create a large backhaul overhead due to the need to transfer encoded bits. On the other hand if the redundancy version is generated at the transmission point, the only thing that needs to be sent is the MAC PDU (for DL) and an indication of which RV is to be generated.

Hence, for both UL and DL DPS, the most logical place to split the user plane data seems to be at the MAC transport channel level at the serving cell (i.e. MAC PDUs/transport blocks are prepared by the user plane at the serving cell and transported to/from the active point at that TTI).
Proposal#1: Discuss the user plane data split for CoMP. One possible candidate is: user plane data is split at the MAC transport channel level (i.e. UL SCH or DL SCH) and MAC PDUs/transport blocks are transported to the active point at that TTI. Redundancy version generation / rate matching is performed at each transmission or reception point before it is received at the serving cell.
2.2.1.2 What information needs to be provided to the transmission point or reception point at TTI level
As the transmission/reception point needs to perform channel coding and decoding at every TTI, information related to channel coding and decoding needs to be provided to the transmission/reception point. A good source of such information is in the PDCCH DCI (i.e. DL: RV and MCS, Resource Block Assignment, PMI/TPMI; UL: RV and MCS, Resource Block Assignment, Frequency Hopping flag, Resource allocation flag) that is sent to the UE for UL grant or DL assignment.
Proposal#2: Discuss the information that needs to be provided to the transmission point and reception point at TTI level. Example of such information: PDCCH DCI information (i.e. DL: RV and MCS, Resource Block Assignment, PMI/TPMI; UL: RV and MCS, Resource Block Assignment, Frequency Hopping flag, Resource allocation flag) sent to the UE for UL grant or DL assignment shall be provided to the transmission/reception point at TTI level.
There is no need to provide the UL ACK/NACK to transmission point other than the serving cell because the PHICH for the UE is always with the serving cell.

2.2.1.3 What information needs to be provided by the reception point at TTI level

PUCCH (i.e. CSI, DL ACK/NACK and SR) can be received at a point that is different to the serving cell and can be in a different eNB. Hence, there is also a need to convey from the reception point to the central node/serving cell at TTI level on the UE feedback in the PUCCH. Furthermore, CSI and ACK/NACK can also be received on the PUSCH and they also need to be conveyed to the central node/serving cell.
Proposal#3: Discuss the information that need to be collected from the reception point at TTI level. Example of such information: CSI, DL ACK/NACK and SR can be received from reception points other than the serving cell at the TTI level.
In order to send/receive the MAC PDU and the information in Proposal#2 and #3, a data transport is required to be defined by RAN 3
Proposal#4: A data transport needs to be defined by RAN 3 to support Proposal#1, 2 and 3.    
2.2.2 X2 Signalling impact

To support the data transport and some coordination of resources between points of different eNBs, some information needs to be exchanged between the eNBs. Examples of such exchanges between eNB are:

Per UE procedure:

When a point from different eNB to the serving eNB becomes part of the CoMP Measurement Set for a UE, data transport needs to be setup between the eNB. It needs to be released when it is no longer part of the CoMP Measurement Set
Per Cell procedure:

· PUCCH resources exchange to allow for serving cell to setup PUCCH resources for a UE

· RB coordination for UL and DL resource

· CSI-RS resources (for different ports of a cell in neighbouring eNB) needs to be exchanged

· etc

Proposal#5: UE and Cell specific procedure needs to be defined by RAN 3.
3 Conclusions
In this contribution, a high level overview on the work that needs to be done for the various CoMP schemes from RAN 2 (and RAN 3) perspective is provided and it is requested that RAN2 discusses the following observations and proposals:
Observation#1: For CS/CB CoMP scheme, there is no impact to RAN 2 other than RRC configuration signalling impact.
Observation#2: Focus on DPS in RAN 2 for the inter-eNB case.

Assumption: It is assumed that only high throughput/low latency backhaul is considered for inter-eNB CoMP scheme (i.e. DPS) 
Proposal#1: Discuss the user plane data split for CoMP. Our preference is: user plane data is split at the MAC transport channel level (i.e. UL SCH or DL SCH) and MAC PDUs/transport blocks are transported to the active point at that TTI. Redundancy version/rate matching is performed at each transmission or reception point before it is received at the centre node/serving cell.

Proposal#2: Discuss the information that needs to be provided to the transmission point and reception point at TTI level. Example of such information: PDCCH DCI information (i.e. DL: RV and MCS, Resource Block Assignment, PMI/TPMI; UL: RV and MCS, Resource Block Assignment, Frequency Hopping flag, Resource allocation flag) sent to the UE for UL grant or DL assignment shall be provided to the transmission/reception point at TTI level.

Proposal#3: Discuss the information that need to be collected from the reception point at TTI level. Example of such information: CSI, DL ACK/NACK and SR can be received from reception points other than the serving cell at the TTI level.

Proposal#4: A data transport needs to be defined by RAN 3 to support Proposal#1, 2 and 3.    
Proposal#5: UE and Cell specific procedure needs to be defined by RAN 3.
RRC configuration signalling will also need to be discussed (see for example [1]) once RAN 1 has progressed sufficiently.
4 Reference
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