3GPP TSG-RAN WG4 Meeting #69
R4-136459
San Francisco, USA, 11th - 15th Nov, 2013

Agenda item:       8.26
Source:
Broadcom Corporation
Title:
Way forward for dual uplink inter-band CA ΔTIB and ΔRIB
Document for:     Approval
1 Introduction

Dual uplink inter-band CA work has been on-going in since RAN4# 66bis. There have been some contributions presented for approval that suggest reusing single uplink inter-band CA ΔTIB and ΔRIB values. Whilst this sounds logical for the majority of band combinations, some companies have wanted to defer the approval of ΔTIB and ΔRIB values until the group has studied more on the issues that may have an impact to these values. We do understand RAN4 needs to make progress and thus this contribution discusses this issue and makes a way forward proposal.
2 Discussion
Carrier aggregation specifications are based on single main antenna implementation. Thus it is justified to assume that the same basic assumptions can be used for single uplink inter-band CA and dual uplink inter-band CA to derive ΔTIB and ΔRIB. With the same assumptions the outcome would naturally be similar that is the dual uplink inter-band CA ΔTIB and ΔRIB would be equal to single uplink inter-band CA ΔTIB and ΔRIB.
However, there are differences between single and dual uplink inter-band CA. In dual uplink inter-band CA the intermodulation produced by the two uplinks may cause problems depending where and at what power level the intermodulation power hit. Several contributions have shown that in case intermodulation hits on top of own downlink or on top of non-3GPP radio such as WiFi there will be significant received signal performance degradation unless something is done to mitigate the intermodulation power.
This “something” could be for instance additional filtering and/or some power restrictions. Also other means to mitigate the intermodulation power exist. Additional filtering would naturally increase the additional IL resulting in potentially higher ΔTIB and ΔRIB. Filtering is not always an applicable solution. For some cases it works, for the other ones it does not. In case filtering would be used, the additional impacts to some other bands UE supports cannot be totally ignored. Based on earlier experiences from very lively discussions on additional IL and respective relaxations one can easily predict it takes a lot of time and even more energy to reach agreements. Thus we feel something needs to be done to be able to approve baseline relaxations with certain side conditions in order not to unnecessarily delay dual uplink inter-band CA work. We discuss the following two alternatives for Way Forward:
1) Begin to approve proposals for dual uplink inter-band CA that reuse single uplink inter-band CA ΔTIB and ΔRIB values. This alternative would require a side condition to clarify that these relaxations do not include any means to mitigate potential intermodulation problems. Thus it can be that these values need to be revised later if the mitigation of intermodulation problem requires additional RF front-end components such as filters. The good thing in this proposal is that it allows companies to bring ΔTIB and ΔRIB values into approval whenever they want to. Another thing is that when the relaxations are agreed without intermodulation mitigation there is no need to revise them later unless RAN4 agrees to include passive intermodulation mitigation such as additional filtering. If there will be no agreement on the respective additional IL and respective increase to agreed relaxations then the particular band combination cannot use additional filtering to mitigate the intermodulation problem. Instead some other means should be used.
2) Wait until all the analysis on the impact of intermodulation and the means to potentially mitigate the intermodulation problems are done to protect both own DL and non-3GPP radios. Clear good thing in this option is that everything would be agreed only when all relevant information is available. Bad thing is that it would take most probably several meetings until RAN4 could do any ΔTIB and ΔRIB decisions.
Our preference is option 1. Reusing single uplink inter-band CA relaxations is justified with certain conditions. Those can be used as long as it is commonly understood those relaxations don’t include any intermodulation mitigation by additional filtering. We believe that at least for clear majority of band combinations there will be no need for later review because of the following issues.

In general, it seems that for the clear majority of the band combinations additional filtering is not the best way to mitigate intermodulation problem. Additional filters would degrade UE performance. In addition, in RAN4 it would be extremely difficult to agree how much the additional relaxation on top of the single uplink inter-band CA relaxations would be. Even more difficult issue would be the applicability to other impacted bands, to single uplink inter-band CA, and to other RAT’s. 
Our proposal for the way forward is:

From RAN4#69 forward, approve proposals for dual uplink inter-band CA that reuse single uplink inter-band CA ΔTIB and ΔRIB values. It is understood in RAN4 that these relaxations don’t include any intermodulation mitigation mechanism and they can be revisited later in case the mitigation of intermodulation problem is at least partially handled by additional RF-front end components 
If the seen important by the group, a note can be added to each TP that explicitly says relaxations can be revisited later if additional filtering is used to mitigate potential intermodulation problem
3 Conclusion 
Way forward on dual uplink inter-band CA ΔTIB and ΔRIB values was discussed. The following WF was proposed:
From RAN4#69 forward, approve proposals for dual uplink inter-band CA that reuse single uplink inter-band CA ΔTIB and ΔRIB values. It is understood in RAN4 that these relaxations don’t include any intermodulation mitigation mechanism and they can be revisited later in case the mitigation of intermodulation problem is at least partially handled by additional RF-front end components 
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