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Discussion and decision 
1 Introduction
In RAN #62 meeting, the work item “Inter-eNB CoMP for LTE” was approved aiming to provide standardized support of CoMP involving multiple eNBs with non-ideal backhaul based on the findings of the feasibility study captured in TR 36.874. 
According to the conclusion of TR 36.874, it was observed that CoMP-NIB gain varies as a factor of deployment scenario, backhaul delay, coordination scheme, resource utilization factor, and coordination size. In case of CoMP scenario 2 (macro eNBs) with 5ms backhaul delay and high RU (0.5-0.8), it was observed that:
· For coordination size of 9, 
· 5% UPT gain has a median of -3.2% and a range of -6.0% ~ 6.8%

· Mean UPT gain has a median of -4.7% and a range of  -6.9% ~ 7.0% 

· For coordination size of 21, 
· 5% UPT gain has a median of 0.5% and a range of -23.0% ~ 24.7%

· Mean UPT gain has a median of -5.2% and a range of -12.4% ~ 13.1% 

In case of SCE scenario 1 (macro and small cells) with 5ms backhaul delay and high RU (0.5-0.8), it was observed that:
· (Sparse) For 4 small cells within one macro area, 
· 5% UPT gain has a median of 11.4% and a range of -9.6% ~ 16.2%

· Mean UPT gain has a median of 6.1% and a range of -11.6% ~ 10.3%

· (Dense) For 10 small cells within one macro area, 
· 5% UPT gain has a median of 16.4% and a range of 7.4% ~ 21.3%

· Mean UPT gain has a median of 1.4% and a range of -0.4% ~ 13.8% 

The conclusion section of TR 36.874 is captured in Annex A for easy reference. 
In RAN WG1 #76 meeting, there were two rounds of discussion on the signalling required for support of the inter-eNB CoMP. The proposals submitted in the second session are as follows:

Proposal in [1]:

· In order to realize both centralized and distributed coordination in terms of inter-eNB CoMP, at least the following signalling of information should be specified:

· At least the following signalling is provided from one node to another: 

· A CoMP hypothesis comprising a hypothetical resource allocation at at least the receiving node (e.g. in time/frequency/spatial domains) 

· A benefit metric (definition FFS) associated with the CoMP hypothesis, quantifying the benefit if the receiving node implements (its part of) the CoMP hypothesis 

· Note: How to react to a received benefit metric signaling is up to receiving node’s implementation. 

· The receiving node can send back a response e.g. “yes/no” to the sending node. 

· One or more sets of CSI reports (RI, PMI, CQI) of a set of UEs 

· One or more measurement reports (RSRP) of a set of UEs

· SRS received power of a set of UEs
· Used configurations or coordination request of SRS, CSI-RS, DMRS, CSI processes and CSI-IM
· Indication of coordination result for SRS, ZP CSI-RS, DMRS, CSI processes and CSI-IM configurations
Proposal in [2]:

· Enhanced RNTP can be signaled between eNBs to facilitate CoMP. 

· Enhanced RNTP can be used to coordinate PDSCH

· Coordination of EPDCCH may also be considered 

· Information granularity of the Enhanced RNTP is extended to the frequency/time domain

· Information in the Enhanced RNTP is (optionally multi-level) transmit power threshold for only the sender eNB.

· Possible enhancement on existing Status report, which can be signaled between eNBs to exchange the usage status of the indicated frequency/time resources

· If additional signaling is to be considered (e.g., benefit metric), further discussion is needed.

In the end, RAN1 was not yet able to agree on a set of signalling information for inter-eNB CoMP due to different preference on the level of standardized support of inter-eNB CoMP. 
2 Proposal

In order to complete the WI until June 2014 as planned while allowing implementation of both centralized and distributed coordination and to allow operators to choose what to implement in their networks, we propose that RAN agrees to the following proposal. 
Proposal: Task RAN3 to specify the support of the signalling information listed below in their meetings until June 2014 (RAN #64). 
· A CoMP hypothesis comprising a hypothetical resource allocation at at least the receiving node (e.g. in time/frequency/spatial domains) 
· The receiving node can send back a response e.g. “yes/no” to the sending node. 
· One or more sets of CSI reports (RI, PMI, CQI) of a set of UEs 

· One or more measurement reports (RSRP) of a set of UEs

· Enhanced RNTP can be signaled between eNBs to facilitate CoMP
· Information granularity of the Enhanced RNTP is extended to the frequency/time domain

· Information in the Enhanced RNTP is (optionally multi-level) transmit power threshold for only the sender eNB.

· Possible enhancement on existing Status report, which can be signaled between eNBs to exchange the usage status of the indicated frequency/time resources
References
[1] R1-141006, Way Forward on Signaling for Inter-eNB CoMP, Samsung, CATT, CMCC, China Telecom, China Unicom, Deutsche Telekom, ETRI, KDDI, Qualcomm, SK Telecom, Telecom Italia, ZTE, 3GPP TSG RAN WG1 meeting #76
[2] R1-140973, WF on CoMP-NIB signalling, LG Electronics, Ericsson, Fujitsu, Huawei, HiSilicon, Hitachi, IAESI, NSN, Nokia, 3GPP TSG RAN WG1 meeting #76

Annex A: TR36.874 Section 7 Conclusion 
Scatter plots for performance under CoMP scenario 2, SCE scenario 1, and SCE scenario 2a in case of 5ms backhaul delay and high RU are provided in Figure 7-1, Figure 7-2, and Figure 7-3, respectively.

Scatter plots for performance under CoMP scenario 2, SCE scenario 1, and SCE scenario 2a in case of 50ms backhaul delay and high RU are provided in Figure 7-4, Figure 7-5, and Figure 7-6, respectively.

It was observed that CoMP-NIB gain varies as a factor of deployment scenario, backhaul delay, coordination scheme, resource utilization factor, and coordination size.

· In case of 5ms backhaul delay and high RU

· For CoMP scenario 2 with coordination size of 9, it is observed that 

· Mean UPT gain has a median of -4.7%

· 5% UPT gain has a median of -3.2% 
· For CoMP scenario 2 with coordination size of 21, it is observed that 

· Mean UPT gain has a median of -5.2%

· 5% UPT gain has a median of 0.5% 

· For SCE scenario 1 in case of 4 small cells within one macro area, it is observed that 

· Mean UPT gain has a median of 6.1%

· 5% UPT gain has a median of 11.4%
· For SCE scenario 1 in case of 10 small cells within one macro area, it is observed that 

· Mean UPT gain has a median of 1.4%

· 5% UPT gain has a median of 16.4%

· For SCE scenario 2a in case of 4 small cells within one macro area, it is observed that 

· Mean UPT gain has a median of 5.1%

· 5% UPT gain has a median of 6.8%

· For SCE scenario 2a in case of 10 small cells within one macro area, it is observed that 

· Mean UPT gain has a median of 22.9%

· 5% UPT gain has a median of 11.7% 

· In case of 50ms backhaul delay and high RU

· For CoMP scenario 2 with coordination size of 9, it is observed that 

· Mean UPT gain has a median of -16.3%

· 5% UPT gain has a median of -11.4%
· For CoMP scenario 2 with coordination size of 21, it is observed that 

· Mean UPT gain has a median of -13.1%

· 5% UPT gain has a median of -2.9%  

· For SCE scenario 1 in case of 4 small cells within one macro area, it is observed that 

· Mean UPT gain has a median of -0.5%

· 5% UPT gain has a median of 2.9%
· For SCE scenario 1 in case of 10 small cells within one macro area, it is observed that 

· Mean UPT gain has a median of -0.1%

· 5% UPT gain has a median of -1.6%

· For SCE scenario 2a in case of 4 small cells within one macro area, it is observed that 

· Mean UPT gain has a median of -8.2%

· 5% UPT gain has a median of -2.2%

· For SCE scenario 2a in case of 10 small cells within one macro area, it is observed that 

· Mean UPT gain has a median of -0.9%

· 5% UPT gain has a median of 2.0% 

In summary in CoMP scenario 2 for 9 cell coordination, inter-site CoMP does not provide significant gain over intra-site CoMP with 5ms backhaul latency, with median of -4.7% and range of -6.9 to 7%. 
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Figure 7-1: Scatter plot for performance under CoMP scenario 2 with NIB in case of 5ms backhaul delay and high RU (blue: 9-cell coordination, red: 21-cell coordination)
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Figure 7-2: Scatter plot for performance under SCE scenario 1 with NIB in case of 5ms backhaul delay and high RU (blue: sparse deployment, red: dense deployment)
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Figure 7-3: Scatter plot for performance under SCE scenario 2a with NIB in case of 5ms backhaul delay and high RU (blue: sparse deployment, red: dense deployment)
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Figure 7-4: Scatter plot for performance under CoMP scenario 2 with NIB in case of 50ms backhaul delay and high RU (blue: 9-cell coordination, red: 21-cell coordination)
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Figure 7-5: Scatter plot for performance under SCE scenario 1 with NIB in case of 50ms backhaul delay and high RU (blue: sparse deployment, red: dense deployment)
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Figure 7-6: Scatter plot for performance under SCE scenario 2a with NIB in case of 50ms backhaul delay and high RU (blue: sparse deployment, red: dense deployment)
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