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1. Introduction
In RAN1 #68bis meeting, it was agreed for the naming and definition of CoMP Resource Management Set as follows [1].
Agreement from RAN1 #68bis:
· CoMP Resource Management Set: The set of CSI-RS resources for which CSI-RS based received signal measurements can be made and reported.
· These received signal measurements can be used to configure the CoMP Measurement Set
· Note that other measurements, such as mobility measurements or SRS, can also be used to configure the CoMP Measurement Set
· Note that this is independent of existing mobility measurements and procedures
· How the network decides which CSI-RS resources to include in the CoMP Resource Management Set is up to network implementation (also include in LS to RAN2)
· The set of CSI-RS resources in the CoMP Resource Management Set and the set of CSI-RS resources in the CoMP Measurement Set can be independent (also include in LS to RAN2)
· The CSI-RS based received signal quality measurement would at least be CSI-RS RSRP
In this contribution, we discuss about open issues on the details of CoMP Resource Management Set and definition of CSI-RS based signal quality measurement.
2. CSI-RS based signal quality measurement
2.1. Maximum size of CoMP Resource Management Set

As the number of CSI-RS resources for CoMP Resource Management Set increases, UE-side complexity corresponding to RSRP measurement also increases. Thus, we propose to limit the maximum size of CoMP Resource Management Set to 8 or under.
Proposal #1:
- The maximum size of CoMP Resource Management Set should be less than or equal to 8.
2.2. Number of antenna ports used for CSI-RS RSRP
According to the agreement from RAN1 #68bis meeting, CSI-RS RSRP was included as a CSI-RS based signal quality measurement of CoMP Resource Management Set. From [2], the definition of CRS based RSRP is as follows.
- Reference signal received power (RSRP), is defined as the linear average over the power contribution (in [W]) of the resource elements that carry cell-specific reference signal within the considered measurement frequency bandwidth.
- For RSRP determination the cell-specific reference signals R0 according TS 36.211 shall be used. If the UE can reliably detect that R1 is available it may use R1 in addition to R0 to determine RSRP. 
- The reference point for the RSRP shall be the antenna connector of the UE. 
- If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSRP of any of the individual diversity branches.
where Rp denotes a resource element used for reference signal transmission on antenna port p. As shown from above definition, the number of antenna ports which are used for measurement is at most 2 when CRS based RSRP measurement is performed. This is mainly due to the lack of information on antenna ports of other neighbouring cells at the UE side. However, this is not the case for CSI-RS RSRP measurement. Consider that one CSI-RS resource is configured to UE1 as CoMP Resource Management Set. If the CSI-RS resource is included CoMP Measurement Set of UE1, UE1 exactly knows how many antenna ports can be utilized for CSI-RS based RSRP measurement. Even if the CSI-RS resource is included CoMP Measurement Set of UE2, UE1 should be informed the information on the CSI-RS resource including the number of antenna ports to provide CSI-RS muting operation. To this end, if a CSI-RS resource included in CoMP Resource Management Set belongs to any CoMP Measurement Set, information on the antenna ports for the CSI-RS resource should be informed to UE configured the CSI-RS resource as an element of CoMP Resource Management Set.
Proposal #2:
- If a CSI-RS resource included in CoMP Resource Management Set belongs to any CoMP Measurement Set, information on the antenna ports for the CSI-RS resource should be informed to UE configured the CSI-RS resource as an element of CoMP Resource Management Set.
According to this, it is not preferred to make restriction on the number of antenna used for CSI-RS RSRP measurement. Thus, the number of antenna port used for CSI-RS RSRP measurement is at least one and can be extended up to 8 since 8 antenna ports can be supported per CSI-RS resource included in CoMP Measurement Set. However, if CSI-RS resource belongs only to CoMP Resource Management Set, it is beneficial to minimize the number of antenna ports for reducing the overhead of CSI-RS.
 Proposal #3:
- The number of antenna port used for CSI-RS RSRP measurement is at least one and can be extended up to 8. If CSI-RS resource belongs only to CoMP Resource Management Set, the number of antenna port should be up to 2.
2.3. Details of CSI-RS RSRP measurement definition
To define CSI-RS RSRP, some issues should be specified. At first, the numbering of CSI-RS ports for multiple CSI-RS resources should be considered [3]. For example, number of n-th antenna port of m-th CSI-RS resource can be assigned as 15+n+10m. Another issue to be considered is the possible scenario where TPs participating CoMP have different system bandwidths [4]. As discussed in [5], it is beneficial to configure CSI-RS with bandwidth information and the corresponding CSI-RS RSRP measurement should be performed within the configured bandwidth. Detailed wording for CSI-RS RSRP definition is proposed below.

Proposal for CSI-RS RSRP measurement definition

- Reference signal received power (RSRP), is defined as the linear average over the power contribution (in [W]) of the resource elements that carry channel-state information reference signal within the considered measurement frequency bandwidth.
- The number of n-th antenna port of m-th channel-state information reference signal resource is sequentially allocated according to the set {15+n+10m | n=0, …, N, m=0, …, M} where N and M are configured via RRC signalling.
- For RSRP determination the channel-state information reference signal R{15+n+10m | n=0, …, N, m=0, …, M} shall be used.
- The reference point for the RSRP shall be the antenna connector of the UE. 
- If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSRP of any of the individual diversity branches.

-If channel state information reference signal is configured with bandwidth, the measurement frequency bandwidth for RSRP should be limited to the configured bandwidth.
2.4. RSRQ-type CSI-RS based measurement
RSRP-type CSI-RS based measurement was suggested during RAN1 #68bis [1]. However, the benefits from the new definition should be clarified before standardizing it. It should be noted that the purpose of CSI-RS based measurement via CoMP Resource Management Set is to configure CoMP Measurement Set. Unlike RSRP-type CSI-RS based measurement, there seems no clear understanding how the RSRQ-type CSI-RS based measurement help the network to decide CoMP measurement set.
Proposal #4:
- The benefits of introducing RSRQ-type CSI-RS based measurement should be carefully proved before standardizing it.
3. Conclusion
We considered on the definition of CSI-RS based signal quality measurement in this contribution. The following proposals were provided based on the discussion:
Proposal #1:
- The maximum size of CoMP Resource Management Set should be less than or equal to 8.
Proposal #2:
- If a CSI-RS resource included in CoMP Resource Management Set belongs to any CoMP Measurement Set, information on the antenna ports for the CSI-RS resource should be informed to UE configured the CSI-RS resource as an element of CoMP Resource Management Set.
Proposal #3:
- The number of antenna port used for CSI-RS RSRP measurement is at least one and can be extended up to 8. If CSI-RS resource belongs only to CoMP Resource Management Set, the number of antenna port should be up to 2.

Proposal #4:
- The benefits of introducing RSRQ-type CSI-RS based measurement should be carefully proved before standardizing it.
______________________________________________________________________
References
[1] Chairman's Notes RAN1#68bis.

[2] 3GPP TS 36.214: “Evolved Universal Terrestrial Radio Access (E-UTRAN); Measurements”.

[3] R1-122298, Considerations on CSI-RS configuration for CoMP, LG Electronics.

[4] R1-121518, Discussion on bandwidth configuration of CSI-RS, Intel Corporation.

[5] R1-122290, Considerations on Rel-11 CoMP standardization, LG Electronics.

































































































































PAGE  
1

