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1. Introduction

This contribution contains Alcatel’s comments and suggestions for the RAN1 answer on the RAN3 LS on RRM. Starting from the draft Siemens provided, Alcatel proposed some changes on the Email reflector. Also a couple of other companies provided comments. 

This document provides Alcatel’s views on the current status of the discussion. 

Section 2 contains all the comments and the rationale behind the proposed modifications. The modified LS is attached at the end of the document. 

2. Discussion

Question 2: Performance gain of RRM techniques 

The notion expressed in the last sentence of the section is quite negative towards static interference co-ordination. This judgement is quite premature. We therefore suggest to remove this sentence.

Question 3: Signalling Exchanges between network nodes 

Our comments and suggestions for this question are all focussed around two issues:

First, the Siemens answer doesn't take into consideration that the question is entirely focussed on the signalling exchanges between eNode Bs. In the answer signalling exchanges beween UE and Node B and inter Node B exchanges are aggregated in one resulting amount of signalling traffic. However, the answer shouldn't include any information flows that are related to the air interface only.

Second, the Siemens answer doesn't reflect the fact, that there a number of interference co-ordination schemes, that need no amount of signalling interchanges in the network at all.

Third we think that the statement "The frequency of the information exchange depends on load in the cells  (especially for high cell loads a coordination could be beneficial ). The frequency of the information exchange depends on load in the cells  (especially for high cell loads a coordination could be beneficial ). " isn't technically correct. In fact two neighbouring cells can only exchange frequently resources if these two neighbouring cells frequently exchange the role 'being higher loaded than the other cell': At one time instance cell1 being highly loaded and the other cell2  being slightly loaded and at the next time instance e.g. after 1 s cell1 being slightly loaded and cell2 highly loaded. But this also means that the cells are in average not fully loaded and the exchange of resources is just used to increase the peak data rate.

We have proposed related changes to the liaison statement.

Question 4: Frequency of resource allocation 

The answer doesn't reflect the fact, that some of the interference co- ordination schemes are static in nature and don't need any signalling exchange. We captured this concern in an addition to the liaison statement.

Question 5: Handover requirements

The answer contained in the Siemens draft is quite specifically tailored to the interference co-ordination scheme proposed by Siemens. It is claimed that this scheme allows for a significant broadening of the hand-over regions.

This judgement seems to be quite premature. Taking a more broader look at all interference co-ordination schemes proposed in RAN1, the effect on the hand- over regions shows a large variation. On the whole, more stringent requirements are expected. This is reflected in our proposed answer to RAN3.

Moreover, talking to network planning specialists, it turned out, that having large handover regions is not their primary objective. On the contrary, quite distinct cell boundaries are helpful to them e.g. avoiding the overlap of a large number of cells.

3. Summary

This document provides Alcatel suggestions with regard to the answer to the RRM LS to RAN3. A complete proposal for an answer is attached. 

-----------------------------------------------------Start of Proposal------------------------------------------------------------

Overall Description:

RAN WG1 would like to thank RAN WG3 for their LS on Radio Resource Management (RRM) related to the study item on Evolved UTRA and UTRAN (LTE) and the corresponding detailed questions.

This LS was presented and shortly discussed at the RAN WG1 ad hoc 23.-25.01.2006 in Helsinki and
it was decided to have further email discussion about a possible answer before RAN1 #44.

As the requested level of detail is going partly beyond the current status of the RAN WG1 discussions and simulations on LTE this LS is trying to provide an interim answer on some of the questions:

Q0)
Which kind of radio resources are considered to be managed by RRM?

Answer:

LTE is considering DL OFDMA and UL SC-FDMA as multiple access scheme which means that as basic radio resources to be managed there are:

· frequency (in terms of multiples of subcarriers: one subcarrier: 15kHz),

· time (in terms of symbols and sub-frames of 0.5ms);
note: Without a time synchronized network this resource will not be managed between different cells of different eNode Bs.

· transmit power.

Nevertheless, there are a number of other parameters influencing the exploitation of these resources, e.g. modulation, coding, hybrid ARQ, TX/RX antenna/spatial diversity.

Q1)
Which inter-cell RRM techniques are considered in RAN1?

Answer:

The time domain is basically controlled by schedulers and corresponding HARQ schemes. An inter-eNode B network synchronisation is currently not defined.

With respect to the time/frequency and the power domain RAN1 has discussed the following classes of interference mitigation schemes among different cells (see TR 25.814 v1.0.1 for more details):

1. An avoidance of interference by interference coordination (putting restrictions on resource usage)

2. Interference cancellation

3. Inter-cell-interference randomization/averaging (e.g. by cell specific scrambling or interleaving (IDMA) or or by frequency hopping)

However, listing all sort of possible inter-cell RRM techniques is quite difficult e.g. a load based handover or beamforming or MIMO could also be considered as RRM techniques. In the following we will therefore focus on the different interference mitigation schemes among different eNode Bs when talking about RRM techniques.

Q2)
Which performance gains (i.e. cell throughput and per user scheduling fairness) can be expected from each technique?

RAN1 is asked to take the sensitivity of the techniques w.r.t. signalling delays into account.

Answer:

At RAN1 #42, 29.08. -02.09.2005 in London, a number of interference mitigation proposals for DL and UL were discussed under agenda item 10.2.1 indicating promising qualitative gains.
Nevertheless, RAN WG1 will have to further investigate the different classes/proposals to be able to provide quantitative performance figures based on system level simulations with commonly agreed simulation assumptions.

Regarding the impact of signalling delays on RRM techniques: This question is related to the question of how often the signalling needs to be updated (see Q3.3). 
Q3)
Which information exchange between network nodes is needed for each technique?

Q3.1)
How does the information look like (e.g. measurements, hopping sequences)?

Answer:

1. interference coordination:
Static interference co-ordination is set up by O&M and doesn’t need any signalling information exchange. 

Dynamic interference co-ordination: 
information about the interference situation and corresponding restrictions for the resource usage, e.g. power profile for subcarriers for cell regions (from the radio resource managing function to the corresponding eNode B), pathloss/location estimate (from UEs), interference/SIR reports (from UEs for DL or from eNode B for UL), resource request/grant messages between eNode Bs. 
2. interference cancellation: information about the channel/signal to be cancelled e.g. pilot structure in neighbour cells for cancelling pilots

3. interference averaging: usually no information exchange needed

Q3.2)
Is this information provided by the UE or by the eNodeB?

Answer:


As indicated in Q3.1 the only candiate for information exchanged between eNodeBs are resource request/grant messages. However the need for this depends on the adopted scheme. 
Q3.3)
How frequently is information exchange typically envisaged for each technique [msec, sec, hours, days] and what size would the related information have?

Answer:

1. interference coordination: 
This can be a fully static scheme, needing no information exchange at all. 
In case of dynamic co-ordination, the frequency of the information exchange depends on how often the load in the cells change (especially for medium cell loads a coordination could be beneficial for increasing the peak bit rate). The dynamics of the load changes is estimated to be in the range of seconds (semi-static). Additionally it can be thought of a faster adaptation dependent on the scheduler and used services. The question on how dynamically an interference coordination scheme needs to adapt to this for optimal performance is for further study.
2. interference cancellation: As long as the channel/signal to be cancelled has unchanged characteristics there is no need for information exchange, this can be static/configurable scheme.

3. interference averaging: This can be a static scheme.

Q4)
How frequent will radio resources allocated to users at the cell-edge typically need to be re-configured for each technique [ms, s, h, d]?

Answer:
In first answer would be 'similar range as for Q3.3 and similar as for other areas of the cell'

1. interference coordination: unless a different averaging of received interference information is applied at the cell edge. 
Depending on the scheme the cell configuration might be static configured by OAM  with an update frequency in the range of h or d or semistatic where the cell configuration is adapted in the range of s. Additionally between eNodeBs some schemes might foresee a co-ordination between schedulers by the exchange of e.g. SIR/interference, resource messages, and load information. The frequency is in s.
2. interference cancellation: provided that signal to cancel changes as fast as for other areas in the cell.

3. interference averaging: provided that cell-edge is treated like other areas of the cell.

But details of the concepts would have to be checked first.

Q5)
RAN3 would also like to understand whether the LTE access scheme puts different requirements on timing for mobility compared to Rel-6, due to different behaviour at the cell edge?

Answer:


A variety of interference co-ordination schemes are currently under study in RAN1. Each of them is characterised through a specific behaviour at the cell edge and therefore specific implications on the handover regions. Although details are for further study, it is expected, that the LTE handover regions are somewhat smaller than for Rel-6. This implies more stringent timing requirements. 
Moreover, from a system point of view it is not necessarily true, that extended hand-over regions are advantageous. For a couple of network planning issues e.g. number of neighbouring cells present at a given location, handling is easier with quite distinct cell boundaries. As a consequence, handover region performance is not supposed to be a crucial criterium for selecting the appropriate interference co-ordination scheme. 
2. Actions:

To RAN WG3 group.

ACTION:
RAN WG1 would like to ask RAN WG3 to take note of the provided answers.

3. Date of Next TSG RAN WG1 Meetings:

TSG RAN WG1 / WG2 Joint meeting
27th – 31st March 2006

Athens, Greece

TSG RAN WG1 Meeting #45
8th – 12th May 2006

China

-------------------------------------------------------End of Proposal------------------------------------------------------------
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