Page 1

3GPP TSG RAN WG1 Meeting #64
R1-110780
Taipei, 21st - 25th February 2011


Agenda item:
4
Source: 
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title: 
Coexistence of RNTP and ABS 
Document for:
Discussion and decision
1
Introduction
In an LS from RAN3 [1], RAN3 requested advice from RAN1 on aspects that may need to be taken into account when considering coexistence between the Rel-8/9 frequency-domain ICIC using RNTP and the Rel-10 time-domain ICIC using ABS. An example scenario was given, where a macro cell has designated an ABS pattern and a pico cell within its coverage reports RNTP to the macro cell.
In this paper we discuss possible aspects for consideration and propose a reply to the LS. 

2
Analysis of scenarios for ABS/RNTP coexistence
Frequency-domain ICIC was introduced in Rel-8. In the downlink, this uses the X2 interface to exchange information related to transmission power (DL) in the form of per-PRB Relative Narrowband Transmit Power (RNTP) reports. An RNTP value “0” may be considered as a promise from the issuing eNB that the maximum instantaneous DL transmission power for UE-specific Resource Elements shall not be higher than a given threshold; if, on the other hand, the RNTP for a given RB is set to “1”, no promise is implied. 
The RNTP promise is valid for a given RB without any subframe discrimination or other time-domain information (except that the promise is valid until the eNB sends a new RNTP IE). The aim of the RNTP promise is to help the receiving eNB to select PRBs for DL scheduling of its own UEs located at the cell edge which may potentially  be interfered by transmissions from the eNB sending the RNTP promise. The detailed RNTP definition is given in TS 36.213.

In this paper we discuss RNTP usage of a picocell in following two scenarios. The overlaid macrocell has allocated ABSs.
1. "Isolated picocell scenario": The picocell is located "deep into" the macrocell coverage and isolated from other picocells. Such picocell is characterised by the fact that it will not need to perform inter-cell interference coordination with other cells than the overlaid macrocell.
2. "Coordinated picocell scenario": The picocell needs to perform inter-cell interference coordination with other cells (picocells or interfering macrocells) in addition to the overlaid macrocell.

Scenario 1: Isolated picocell scenario
In this scenario the picocell can fully exploit the scheduling resources provided by the ABS pattern of the macro cell, knowing that there is no risk of interfere with UEs served by other cells when it schedules cell-edge UEs with high power in the ABSs. This situation will in our view not necessarily exclude the need for inter-cell interference coordination using RNTP in the subframes not covered by the ABS pattern.  However, as shown in Fig. 1, an RNTP message issued by the picocell will in this situation reflect the high Tx power in the ABSs because cell-edge UEs are scheduled in these subframes in the entire available bandwidth. The macrocell will as a consequence not receive any useful information / RNTP promises valid for the non-ABS subframes.

[image: image1]
Fig. 1: Graphical illustration of frequency-domain RNTP reporting and time-domain ABS designation. In an isolated picocell example, the picocell has high traffic load at the cell edge, which results in high power being sent in all RBs in the ABSs designated by the overlaid macrocell.

Scenario 2: Coordinated picocell scenario
In this scenario the picocell shares the scheduling resources provided in the ABS pattern of the overlaid macrocell with UEs served by other cells, which did not designate ABSs (or designated other ABS patterns). The picocell will therefore not schedule UEs with high power in some resource blocks, even when within the ABS pattern. The RNTP promise will in this situation indicate in which subcarrier groups the picocell restricts the Tx power. 
This situation is illustrated in Fig. 2.


[image: image2]
Fig. 2: Coordinated picocell scenario where the picocell has high traffic load in the cell edge. However, due to a risk of interference towards UEs served by other cells, the picocell restricts its Tx power in some resource blocks, even in the ABSs of the overlaid macrocell.

In summary, it can be seen that at least in Scenario 1, with an isolated picocell in a macrocell, the picocell is not able to make a meaningful RNTP promise according to the Rel-8/9 definition of RNTP if it is to make full use of the designated ABSs.  However, in Scenario 2, with the picocell coordinating the scheduling in the frequency domain with other interfering pico- or macro-cells, the RNTP promise may be valid because the UE only partially uses the ABSs. 

3
Conclusions
In view of the above analysis, and the fact that RAN1 previously recommended that ABS subframe signalling over X2 "... should not affect existing Release 8/9 X2 RNTP, HII and OI IE definitions" [2], it seems beneficial if the RNTP definition can be indicated either to apply to ABSs or not to apply to ABSs.  
If no ABSs are signalled, the Rel-8/9 definition of RNTP would always apply. 
If ABSs are signalled, a picocell transmitting an RNTP indication could signal that the RNTP promise that the tx power will not exceed the threshold applied in all subframes, or that the RNTP promise applied in all non-ABS subframes. 

The exact details of the signalling would be up to RAN3 to define. 

We suggest below a possible reply LS to RAN3.
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1. Overall Description:

RAN1 thanks RAN3 for their LS on coexistence between Rel-8/9 RNTP-based ICIC and Rel-10 time-domain enhanced ICIC. 

RAN1 has reviewed the coexistence of these two ICIC mechanisms. 

RAN1 has the view that in some scenarios where ABSs are designated, for example by a macrocell, the interfered cell (for example a picocell) may wish to exclude the ABS subframes from any commitment that it indicates (via RNTP) to keep the tx power in certain RBs in the frequency-domain below a threshold. This would enable the picocell to make use of the entire bandwidth of the ABSs to schedule cell-edge UEs, while still giving a meaningful RNTP commitment relevant to the non-ABS subframes. On the other hand, there may be other scenarios in which the RNTP tx power commitment can apply to all subframes (as in Rel-8/9) including the ABSs; in this latter case the picocell would not be able to transmit at high power across the full bandwidth of the ABSs. 

RAN1 would therefore like to kindly suggest that it may be useful if the signalling of RNTP in Rel-10 can indicate whether the tx power commitment applies to all subframes or only to non-ABS subframes. The details of such signalling would be up to RAN3.
2. Actions:

To RAN3: 
RAN1 kindly requests RAN3 to take the above into account. 
3. Date of Next TSG-RAN WG3 Meetings:

TSG-RAN WG3 Meeting #65           9th - 12th May 2011
Kobe, Japan
TSG-RAN WG3 Meeting #66           22nd - 26th August 2011

Athens, Greece
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