3GPP TSG-RAN WG3 Meeting #89
R2-151474
Beijing, P. R. China, 24 - 28 August 2015
Agenda item:
11.3
Source:
Nokia Networks
Title:
eRNTP signalling
Document for:
Discussion and Decision

1
Introduction
At RAN3#88, it was agreed to introduce the Enhanced RNTP IE to the LOAD INFORMATION message using a single power threshold as the baseline [1].

In this paper, we analyze the impact of this agreement on the inter-eNB CoMP signalling framework. Also, the impacts of adding a second power threshold are discussed.
2
Discussion
In Rel-12, inter-eNB CoMP is achieved using the LOAD INFORMATION message containing the CoMP Information IE as shown in Figure 1.
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Figure 1: Inter-eNB CoMP (Rel-12)
The steps of Figure 1 are as follows:

Step 1:
eNB1 sends the LOAD INFORMATION message to eNB2, including the CoMP Information IE.  The CoMP Information IE conveys a list of CoMP Hypothesis Sets (CHS), each associated with a Benefit Metric (BM) that quantifies the benefit to a cell of eNB1 assuming that the CHS is applied.
Step 2:
Based on the received CoMP information, eNB2 determines a resource allocation for cell(s) belonging to itself, eNB1 and/or their neighbour.
Step 3:
eNB2 sends the LOAD INFORMATION message to eNB1, including the CoMP Information IE.  The CoMP Information IE conveys a CoMP Hypothesis Set (CHS) that reflects the resource allocation determined in Step 2. The CHS is associated with a Benefit Metric (BM), but the BM may be set to the special value ‘-101’ to indicate “unknown benefit”.
Step 4:
eNB1 may take the received resource allocation information into account for Radio Resource Management (RRM).

In Rel-13, the RNTP IE is extended to include the Enhanced RNTP IE.  The Enhanced RNTP IE can be used to convey information about the adopted resource allocation of a cell of the sending eNB, in the frequency/power/time domain.  An example of inter-eNB CoMP signalling in Rel-13 is shown in Figure 2.
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Figure 2: Inter-eNB CoMP (Rel-13)
The difference between Rel-12 and Rel-13 is shown in step 3 of Figure 2:
-
Rel-12: The CoMP Information IE is always used to convey the (hypothetical) resource allocation for cell(s) belonging to eNB2, eNB1 and/or their neighbours.
-
Rel-13: There are 3 different options:
a)
The CoMP Information IE (only) is used to convey the (hypothetical) resource allocation for cell(s) belonging to eNB2, eNB1 and/or their neighbours ( same as Rel-12.
b)
The RNTP IE (only) is used to convey the adopted resource allocation for cell(s) belonging to eNB2; there is no resource allocation information for cell(s) belonging to eNB1 or neighbours ( Example: distributed coordination
c)
The RNTP IE is used to convey the adopted resource allocation for cell(s) belonging to eNB2, and the CoMP Information IE is used to convey the (hypothetical) resource allocation for cell(s) belonging to eNB1 and/or neighbours.
In other words, the RNTP IE can be used instead of (or in addition to) the CoMP Information IE to convey resource allocation information for cells belonging to the sending eNB.  

Observation 1:
There is an overlap in functionality between the CoMP Information IE and the RNTP IE in Rel-13, i.e. two different ways to convey resource allocation information when it involves cells belonging to the sending eNB.
Furthermore, at RAN3#88 there was discussion whether to support Enhanced RNTP using an additional 2nd power threshold.  According to the proposal in [2], an eNB has the option to send the Enhanced RNTP IE (one power threshold = 1 bit per PRB) or the Enhanced RNTP with Two Power Thresholds IE (two power thresholds = 2 bits per PRB).

The proposed encoding for the Enhanced RNTP with Two Power Thresholds IE is actually a superset of the Enhanced RNTP IE in that it supports a superset of the code points. In other words, the Enhanced RNTP IE is simply a coding optimization of the Enhanced RNTP with Two Power Thresholds IE for the case where the sending eNB is not signalling “Tx is equal or higher than eRNTP High Power Threshold”. It does not seem like good protocol design to include two different encodings of an IE where one is simply a coding optimization of the other, since this increases complexity of the receiving eNB and increases the risk of interoperability issues (on top of the increased complexity already introduced by overlap in functionality with the CoMP Information IE).  RAN3 should try to minimize the number of different options for an eNB to convey information about its adopted resource allocation.
Observation 2:
The Enhanced RNTP IE is simply a coding optimization of the Enhanced RNTP with Two Power Thresholds IE; allowing both IEs increases complexity and risk of interoperability issues.

This leads to the following proposal:

Proposal:
There is no need to support both the Enhanced RNTP IE and the Enhanced RNTP with Two Power Thresholds IE; only one of the two options should be supported.
3
Conclusion
In this paper, we analyzed the impact to the inter-eNB CoMP signalling framework of introducing the Enhanced RNTP IE to the LOAD INFORMATION message, and discussed the impacts of using one or two power thresholds.  The following observations were made:
Observation 1:
There is an overlap in functionality between the CoMP Information IE and the RNTP IE in Rel-13, i.e. two different ways to convey resource allocation information when it involves cells belonging to the sending eNB.

Observation 2:
The Enhanced RNTP IE is simply a coding optimization of the Enhanced RNTP with Two Power Thresholds IE; allowing both IEs increases complexity and risk of interoperability issues.

Based on the above observations, the following is proposed:
Proposal:
There is no need to support both the Enhanced RNTP IE and the Enhanced RNTP with Two Power Thresholds IE; only one of the two options should be supported.
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