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Introduction

During RAN2 #59bis document R2-074386, Improvements to Cell Reselection was discussed.  In this document it was pointed out that the use of either RSCP or Ec/Io (but not both simultaneously) in inter-frequency cell reselection could be problematic in specific circumstances.  No conclusion could be reached at the meeting, and, as a consequence, it was decided to hold an e-mail discussion on the subject.
Discussion

In the kick off [1] of the e-mail discussion the following questions were raised:
Q1. Does the current mechanism for inter-frequency cell reselection (based on either RSCP or Ec/Io measurements, but not both simultaneously) need to be improved?

Q2. If the answer to Q1 is yes, should we consider the introduction of a mechanism that uses both RSCP and Ec/Io simultaneously?

Q3. If the answers to Q1 and Q2 are both positive, which schemes should be considered, in addition to the scheme proposed in the following document?
R2-074386, Improvements to Cell Reselection, QUALCOMM Europe

The companies that participated to the e-mail discussion formulated the following answers:

Q1. Does the current mechanism for inter-frequency cell reselection (based on either RSCP or Ec/Io measurements, but not both simultaneously) need to be improved?
A1. 

[DoCoMo] Yes [2]; 

[T-Mobile] Yes [3];  

[Nokia] There would be some benefits in analysing the reselection mechanisms and measurement quantities we have today and see if they still fit in our more packet oriented Rel-7/8 world [4].
Q2. If the answer to Q1 is yes, should we consider the introduction of a mechanism that uses both RSCP and Ec/Io simultaneously?
A2. 

[DoCoMo] Yes [2]; 

[T-Mobile] Yes [3];  

[Nokia] This is one proposal that has its merits and we would like to further analyse whether it provides system level benefits [4].

Q3. If the answers to Q1 and Q2 are both positive, which schemes should be considered, in addition to the scheme proposed in the following document?
R2-074386, Improvements to Cell Reselection, QUALCOMM Europe
A3. 

[DoCoMo] We think the proposed algorithm in R2-074386 is mostly good, but somewhat skeptical that step iv) is really needed. Since step iv is identical to current cell reselection mechanism, wouldn't the end result be very similar to what we have today? 

Additionally, we believe that Qhyst parameter should be made available separately for Ec/No and RSCP [2]; 

[T-Mobile] Additionally to the proposed algorithm TMO believes that splitting the Inter-Frequency ScalingFactor for Treselection into two should be done. One for PCH/FACH and the other one for idle mode. This would allow to set a higher scaling factor for idle mode without impacting the reselection performance in PCH and FACH [3];  

[Nokia] We believe we should have further evaluation of the measurement quantities for reselection we have today, considering also the impact to Inter-RAT reselections, and see what further options are available [4].
In addition to the above answers, the following points were raised during the e-mail discussion:

· The problems pointed out in this discussion seem to be more evident when HSDPA is deployed on multiple frequencies [3].

· We should consider the packet traffic impact to the measurement quantities and reselection algorithms.  In particular, the properties of RSCP and Ec/Io quantities have to be further studied in the scenario of heavy usage of HS-DSCH + E-DCH [4].

· Issues similar to the ones discussed in this e-mail discussion could potentially arise in LTE as well (heavy packet traffic), and we should also monitor the decisions that will be taken for LTE inter-frequency cell reselection [4].

· Changes to the inter-frequency cell reselection should take into account inter-RAT cell reselection, so that the new procedures do not cause inter-frequency ping-pong via GSM or LTE (3-way ping-pong) [4].

Conclusion

The companies who participated in the discussion agreed that there is room for improvements in the UMTS inter-frequency cell reselection procedure.  The detailed improvements should be further discussed, also taking into account the decisions for LTE, where similar issues may arise.
Appendix - References
[1]. E-mail to kick off the e-mail discussion sent to RAN2 reflector by Qualcomm on Monday Oct 22nd.
Dear All,

This is to kick off the email discussion on the benefits of improvements for inter-frequency cell reselection.

The aim of the discussion is to answer the following questions:

Q1. Does the current mechanism for inter-frequency cell reselection (based on either RSCP or Ec/Io measurements, but not both simultaneously) need to be improved?

Q2. If the answer to Q1 is yes, should we consider the introduction of a mechanism that uses both RSCP and Ec/Io simultaneously?

Q3. If the answers to Q1 and Q2 are both positive, which schemes should be considered, in addition to the scheme proposed in the following document?
R2-074386, Improvements to Cell Reselection, QUALCOMM Europe

The deadline for this e-mail discussion is Wednesday, October 24th.
The outcome of this discussion will be captured in R2-074548.

Best Regards,



        Francesco Grilli


[2]. E-mail sent to RAN2 reflector by NTT DoCoMo on Tuesday Oct 23rd.

Dear all, 

During the discussion of R2-074386 at RAN2#59bis, as an operator who has already deployed multi-carrier and multi-band, NTT DoCoMo was asked about the opinion of the proposal. 

Now that I have checked with our network planning group, I can give following answers. 

Please see our comments below, tagged with [DCM] 

----- Original Message ----- 

From: Francesco Grilli 

To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG 

Sent: Tuesday, October 23, 2007 8:28 AM 

Subject: [RAN2#59bis] Point 18. Improvements for inter-frequency cell reselection 

Dear All,

This is to kick off the email discussion on the benefits of improvements for inter-frequency cell reselection.

The aim of the discussion is to answer the following questions:

Q1. Does the current mechanism for inter-frequency cell reselection (based on either RSCP or Ec/Io measurements, but not both simultaneously) need to be improved?

[DCM] We are seeing some problems in our network that is similar to what's described in Figure2 and Figure 3 in R2-074386. Although we have not deployed the cell reselection mechanism in Rel-5, we do not foresee it will solve the problem. Therefore, our answer is "yes." 

Q2. If the answer to Q1 is yes, should we consider the introduction of a mechanism that uses both RSCP and Ec/Io simultaneously?

[DCM] We do see a benefit in introducing a cell reselection mechansim that uses RSCP and Ec/No simultaneously. So, "yes" here as well. 

Q3. If the answers to Q1 and Q2 are both positive, which schemes should be considered, in addition to the scheme proposed in the following document?
R2-074386, Improvements to Cell Reselection, QUALCOMM Europe

[DCM] 

We think the proposed algorithm in R2-074386 is mostly good, but somewhat skeptical that step iv) is really needed. Since step iv is identical to current cell reselection mechanism, wouldn't the end result be very similar to what we have today? 

Additionally, we believe that Qhyst parameter should be made available separately for Ec/No and RSCP. 

Best regards, 
Kota Fujimura 

The deadline for this e-mail discussion is Wednesday, October 24th.
The outcome of this discussion will be captured in R2-074548.

Best Regards,


Francesco Grilli

[3]. E-mail sent to RAN2 reflector by T-Mobile on Friday Oct 26th.

Dear Francesco, Dear All, 

As already mentioned during RAN2#59bis TMO believes that the inter-frequency cell reselection algorithm shall be improved. Today TMO already sees issues like the one described in R2-074386 in our network. Especially on sites where HSDPA is deployed on both frequencies. Therefore I would like to answer the questions as follows: 

Q1: Yes, the inter-frequency cell reselection algorithm shall be improved. 

Q2: Yes, TMO believes that this approach could avoid the highlighted issues. 

Q3: Additionally to the proposed algorithm TMO believes that splitting the Inter-FrequencyScalingFactor for Treselection into two should be done. One for PCH/FACH and the other one for idle mode. This would allow to the set a higher scaling factor for idle mode without impacting the reselection performance in PCH and FACH. 

BR 

Harald
[4]. E-mail sent to RAN2 reflector by Nokia on Friday Oct 26th.

Dear Francesco,
 

Following the discussion at the last meeting and after some internal+offline discussions, we do also see the benefits in investigating some cell reselection improvements.
Basically, what your document has pointed out is that we have to consider the packet traffic impact to the measurement quantities and reselection algorithms.
In this respect there is already some discussion regarding measurement quantities for properties for reselection in LTE. We feel we need to have a further look also into the properties of RSCP and Ec/Io quantities considering a heavy usage of HS-DSCH + E-DCH in UMTS. Similarly, this discussion in UMTS could be taken into account in the LTE reselection system design.
 

We also would like to consider the impact of any inter-frequency reselection improvement to Inter-RAT reselections - i.e. not cause inter-frequency ping-pong via GSM or LTE (3-way ping-pong).
Considering the timeframe for these discussions (Rel-8), we feel it would be useful to take some time to perform further analysis on the points above before committing to a particular solution.
 

We also provided some answers to your questions below.
 

 

Regards,
Luis 



From: ext Francesco Grilli [mailto:francesco@QUALCOMM.COM] 
Sent: 23 October 2007 00:29
To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG
Subject: [RAN2#59bis] Point 18. Improvements for inter-frequency cell reselection
Dear All,

This is to kick off the email discussion on the benefits of improvements for inter-frequency cell reselection.

The aim of the discussion is to answer the following questions:

Q1. Does the current mechanism for inter-frequency cell reselection (based on either RSCP or Ec/Io measurements, but not both simultaneously) need to be improved?
[LMB] There would be some benefits in analysing the reselection mechanisms and measurement quantities we have today and see if they still fit in our more packet oriented Rel-7/8 world.

Q2. If the answer to Q1 is yes, should we consider the introduction of a mechanism that uses both RSCP and Ec/Io simultaneously?
[LMB] This is one proposal that has its merits and we would like to further analyse whether it provides system level benefits.

Q3. If the answers to Q1 and Q2 are both positive, which schemes should be considered, in addition to the scheme proposed in the following document?
R2-074386, Improvements to Cell Reselection, QUALCOMM Europe
[LMB] We believe we should have further evaluation of the measurement quantities for reselection we have today, considering also the impact to Inter-RAT reselections, and see what further options are available.

The deadline for this e-mail discussion is Wednesday, October 24th.
The outcome of this discussion will be captured in R2-074548.

Best Regards,



        Francesco Grilli


