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1
Introduction
This document discusses the issue raised in [1] at RAN4#82bis regarding how to efficiently manage more than 2CC LTE-NR band combinations in RAN4.
2
RAN4 management of LTE-NR band combinations

Regarding “efficient handling” of work, in LTE there is a rapporteur for each “order” of CCs specified, and a dedicated technical work for that. This is because there are lots of combinations proposed and the rapporteur is required to implement CRs every meeting. 

For Release 15 specifications, we believe that it may be best to have a single Technical Report for LTE-NR band combinations, with “fallbacks” included in the same sections as higher order CC combinations, where proposed for above 2CC configurations. 

Having a single TR will enable meeting documents to be minimized, due to a single agenda item (so fallbacks can be proposed in the same documents as the source higher order CC combination. This saves meeting delegates’ time and ensures easier management due to all of the information being in one place, and means that delegates do not need to switch rooms during the meeting to cover 3CC and 2CC fallbacks stemming from a single source 4CC combination, which is required today for LTE. 

The rapporteur work is limited to the Technical Report, as CRs will not be expected until December. If the NR rapporteur is not able to manage this workload on top of the nominal NR work, then it may be useful to allocate a specific rapporteur to LTE-NR band combinations Technical Report. 

If at a later stage this work becomes unmanageable for one dedicated person, then it may make sense to further split the workload.

Observation 1: Having a specific Technical Report and potentially a dedicated rapporteur to cover LTE-NR band combinations may help NR rapporteur workload, and help document and status management for Release 15 (at least until December 2017).
3
Putting “above 2CC” combinations discussion into context
RAN4 is targeting completion of a first version of core specifications for NR in line with the completion of core specs in other groups (in December 2017). Therefore, scheduling and completing work efficiently is important. The most important work to finalise is clearly the generic work on RF requirements, which essentially means we only really need to complete 1 NR band for sub-6GHz, and 1 NR band for above-6GHz, plus 1 LTE-NR band combination by that date to ensure that we have the full structure of the RAN4 RF specifications in place. 

On band-specific work, fortunately we have agreed the principle that, as soon as we freeze Release 15 specifications, we will treat new bands and band combinations in a Release-independent manner from that point on, enabling us to complete further work immediately after as part of the Release 16 specifications. This has the benefit of taking the pressure off RAN4 to complete all band-specific work by a particular deadline, and gives more chance that operators will be less sensitive to the Release 15 deadline as a threshold, and will instead target the completion of work in line with deployment plans.
Observation 2: Band-specific work can be contribution driven, and once we have covered the basic requirements for the release 15 core specs, then further work will be completed when it can.
Band-specific work has the following components:

· Translation of requirements for EXISTING LTE bands to NR – applicable for sub-6GHz bands. The specific regional requirements are already in place here, so this is not likely to be a lot of work.
· Specification of NEW frequency bands for NR that did not exist in LTE – applicable for sub-6GHz bands and mmW frequency bands. Where such bands may have different requirements in different regions (continents, nations, or even in different zones within nations) this may end up being a big effort.
· LTE-NR band combinations – given that the LTE bands are already specified, then lots of work can likely be re-used. Increasing CCs on the LTE side is likely not to be significantly different to what we have done for LTE band combinations for the last 3 Releases of 3GPP.
· NR-NR band combinations – this will be a bit more effort than LTE-NR band combinations.
Observation 3: “More than 2CC” LTE-NR configurations, especially when the higher order of CCs is on LTE side, does not seem to be the issue requiring most meeting time or resource compared to other band-specific work.
NR in sub-6GHz bands will be important at least in Europe. 3.4-3.8GHz seems to be an important spectrum range for many operators, but it is unlikely that large amounts of bandwidth will be available iniitally in  that band, or any sub-6GHz bands in many European countries.
Therefore if we just rely on a 2CC LTE-NR band combination, we may end up with no or small increase to user data rates than is already achievable to LTE, or even lower data rates. Therefore, focussing purely on 2CC combinations may just delay NR takeup until something more powerful comes along, and may delay revenue generation from NR technology for the whole industry.

Observation 4: More than 2CC LTE-NR combinations seems critical for customers to see the benefits of NR technology as a compliment to existing networks.

Finally, LTE work on 5 DL CCs and 2 UL CCs is ongoing in RAN4. This is taking resource from RAN4. It is highly likely to be the same people who will be doing the work on both LTE and NR combinations. So if there is an issue for LTE-NR combinations there is an issue for LTE band combinations too. 
Observation 5: LTE band combinations should also be considered with any resource management for LTE-NRband combinations.
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