3GPP TSG-RAN WG1 Meeting #67
R1-114307
San Francisco, USA, 14th – 18th November 2011
Agenda item:

7.2.1.4
Source:
Nokia Siemens Networks
Title:
Summary of the email discussion on "Method of performing system-level overhead analysis for PUCCH Format 3 TxD"
Document for:

Discussion and Decision

1. Introduction
As a result of discussions on the need for a new transmit diversity scheme for PUCCH format 3 at RAN1#66bis, an email discussion was triggered in the RAN1 email reflector [66bis-14]:
This email is to kick off discussion on the method of performing system-level overhead analysis for PUCCH Format 3 TxD. 

As a reference, the TDoc R1-112941 lists a few points to consider in the overhead analysis. Companies are welcome to share their view on which aspects to take into account. Also the evaluation methodology, including e.g. the need for system level simulations, is worth discussion. 
This contribution summarizes the views brought forward during the email discussion and makes proposals for method of performing system-level overhead analysis.
2. Discussion
Scenario
Based on the inputs it seems agreeable that the scenario to consider is DL Carrier aggregation with 2 or more CCs, Furthermore, in TDD DL-heavy configurations can be assumed. It was also pointed out that potential usage of Format 3 for CSI feedback signalling, CSI and ACK/NACK multiplexing, and CoMP can also be taken into account.

Aspects to consider in the system-level analysis

According to all the replies, it seems clear that the key point in the study is to determine to which extent the Format 3 shall be used. The factors impacting the usage include:

- PUCCH geometry

- DL throughput

- PDCCH Capacity

- Scheduler flexibility, including ARI

- UE Capabilities / the fraction of all UEs utilizing UL MIMO

- inter-cell interference (see below)

The impression from the email discussion is that it may be hard and perhaps also unnecessary to agree upon specific values for each of the points. Instead, it is suggested that when presenting the analysis, companies would also indicate which assumtions they have used and which aspects have been taken into account.
Finally, as in any CA work, the CA trade-off methodology agreed in RAN1#66 needs to be considered.
Need for system-level simulations
Based on the replies it seems clear that DL system level simulations are not necessary for the overhead analysis.

Regarding UL system-level simulations, it was pointed out that they will be useful in providing information of the practically achievable multiplexing capacity / overhead.
3. Conclusions

Based on the email discussion following proposals for method of performing system-level overhead analysis are made:
Scenario
Proposal 1: The CA scenario to consider is 2 or more DL CCs. Furthermore, in TDD DL-heavy configurations can be assumed. Potential usage of Format 3 for CSI feedback signalling as well as ACK/NACK and CSI multiplexing as well as CoMP can also be taken into account. 
Aspects to consider in the system-level analysis
Proposal 2: When presenting the analysis, companies should indicate which assumtion they have used and which aspects have been taken into account.
Need for system-level simulations
Proposal 3: DL system simulations are not necessary for the overhead analysis. UL system level simulations can be used to study the impact of inter-cell interference on the practically achievable multiplexing capacity.  

4. Appendix
Kick off –email:


This email is to kick off discussion on the method of performing system-level overhead analysis for PUCCH Format 3 TxD. 

As a reference, the TDoc R1-112941 lists a few points to consider in the overhead analysis. Companies are welcome to share their view on which aspects to take into account. Also the evaluation methodology, including e.g. the need for system level simulations, is worth discussion. 

Replies:
Ericsson & ST-Ericsson

The benefit of introducing a PUCCH TxD for Format 3 having near double spectral efficiency compared to SORTD and up to 2 dB coverage gain compared to SIMO is related to the question whether we expect the uplink to be capacity limited or not. Historically, we have tried to improve the spectral efficiency if there is a possibility without too much additional complexity. 

An aspect to consider in the overhead or uplink capacity analysis is to what extent PUCCH Format 3 resources are expected to be reserved in a cell. Note that the number of reserved Format 3 resources is the important factor determining the overhead, not the number of used Format 3 resources in a given subframe. Scenarios to consider (where Format 3 is used) are aggregation of >2 DL CC and TDD with a DL heavy configurations. One should also consider the eventual Rel.11 extensions of PUCCH Format 3, e.g. for CSI+A/N feedback, in which case semi-static Format 3 resources may need to be reserved. 

We suggest to use the CA trade-off methodology concluded in Athens; to identify applicable scenarios where a significant increase of the spectral efficiency for TxD with Format 3 is beneficial and where a slight loss in coverage (relative to SORTD) is of relatively lower importance. Furthermore, to analyze the TX and RX complexity and workload impact in RAN1/2/4 to introduce this is also part of the trade-off analysis. 

--------------------------------------------------------------------------
Nokia Siemens Networks & Nokia

Aspects to consider in the system-level analysis:

The points raised in R1-112941 make a good baseline, i.e.:

- PUCCH geometry

- DL throughput

- PDCCH Capacity

- Scheduler flexibility, including ARI

- UE Capabilities / the fraction of all UEs utilizing UL MIMO

Additionally, we think following aspects need to be taken in to account:

- inter-cell interference (see below)

The need for system-level simulations:

Uplink: 

As the main point in the discussion is multiplexing capacity, it would be useful to verify with UL system simulations if the improved mux capacity can be utilized in practice, i.e. will the increased inter-cell interference (due to larger number of multiplexed users) start to limit the usefulness of the potential new TxD scheme. 

 

Downlink:  

While the system level simulations in general are useful when evaluating PUCCH enhancements, we think it is not quite straight forward to apply them in the case of PUCCH format 3 TxD. E.g. finding consistent simulation assumptions capable of verifying the impact of e.g. the scheduler and the PDCCH capacity seems very challenging. In any case, the first step in such simulations would be to agree upon the aspects to consider (i.e. similar to the list above). Therefore we think DL system-level simulations are an overkill and well justified PDCCH overhead calculations will suffice. 

 

Furthermore, we agree with Ericsson that the agreed methodology for CA trade-off analysis is valid also here.

------------------------------------------------------------------------------
Alcatel-Lucent & Alcatel-Lucent Shanghai Bell
Scenarios to be considered for format 3

· FDD: > 2 DL CCs; it can also be considered as a way to reduce the PUCCH resources for <= 2 DL CCs (replacing format 1b with channel selection) 
· TDD: >= 2 DL CCs 
· Potentially the use of format 3 to support multiple periodic CSI reports, periodic CSI report + HARQ-ACK (most likely semi-statically configured) 
· Potentially the use of format 3 to support CoMP (most likely semi-statically configured) 
We agree that it is a meaningful exercise to evaluate the extent to which format 3 will be used in the system, and how much benefit the new TxD scheme brings. However, we don’t think that the system level simulations would be really necessary. Instead, some analysis can be done. In general, we think we should avoid the tendency of performing system level simulations for every single item. This does not necessarily mean that system level simulations do not provide any useful information at all. It is a tradeoff between the amount of effort and the insights provided by the simulation results. Given the RAN1 work load, simulation effort can be devoted to other features that must have simulation results to support.

Although the points raised in R1-112941 may be considered for the overhead analysis, we wonder how these factors should be taken into account. To be more specific, do we need to agree on a common set of assumptions? E.g. the percentage of UEs that have aggregated DL CCs highly depends on the traffic model/data demand of the UEs; the PDCCH capacity can be potentially improved by E-PDCCH; the percentage of UEs supporting DL CA and UL MIMO is also a very sensitive factor. The bottom line is, the overhead analysis results can be very different depending on what assumptions are made.

The points raised in R1-112941 do not take into account scenario 3 and 4 above, where the format 3 resources are most likely to be configured semi-statically. These semi-statically configured resources should be considered separately.

