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1. Introduction
RAN2 has started to implement NR L1 parameters under the email discussion [99#22]. Besides that, UE RF related parameters need to be implemented into NR RRC. At least, the RF parameters required for EN-DC have to be completed until December 2017. Although the RF parameters/features for NR standalone are not so urgent, it would be good to start to investigate together with RAN4. As experienced for LTE, some of the RF related features were introduced into the (early) frozen releases due to the reasoning that RF features are release independent. For instance, MFBI was introduced from Rel-8 while in the Rel-11 era. Multiple NS/P-Max was introduced from Rel-10 while in the Rel-13 era. Given that the RF characteristics are agnostic to RAT, it is likely that the same features for LTE would require for NR. It is desirable that such the features are introduced from the initial release to avoid late extension to the frozen releases in future. This paper summarises the RF parameters/features based on the LTE experience and proposes to send an LS to RAN4 to kick off the discussion.
2. Discussion
2.1. UE RF related parameters
The following parameters are defined for LTE, which are likely to be defined for NR:
1.
Frequency band indicator
RAN4 has already agreed that the range of NR band numbering is 1 to 512. The numbering rule is defined as follows [1]:

-
For NR in LTE “refarming” bands, reuse LTE band numbers for NR;

-
Use prefix “n” to differentiate from LTE bands, e.g. LTE band 1 corresponds to NR band “n1”.

-
New bands for NR are assigned band numbers on a “first come first served” basis in reserved ranges regardless of duplex mode or RAT;

-
Reserved range is 65-256 for new LTE (FDD) and new NR sub6 bands, 257-512 for NR mmW bands;

-
New LTE only TDD band can use band number from existing LTE TDD numbering space until all numbers up to 63 are used and after that from 65-256 space.
-
For both re-farming LTE bands and new NR bands, duplex mode should be assigned and described in band defining table (e.g. in 38.101).

On the NR band number, the current RAN4 progress is enough for RAN2 to develop the RRC signalling.
2.
CA bandwidth class


In contrast, how to define CA bandwidth class for NR is FFS as shown below [1]:

-
FFS: CA bandwidth class (postfix of the bands) for NR;

-
How to handle the single carrier operation with larger than 100PRBs?

-
How to handle different maximum bandwidth for each frequency range?
-
FFS: How to handle BCS for NR.

-
Reuse exiting BCS concept or adopt simplified BCS concept or no BCS?

The CA bandwidth class is required to express an NR band combination as well as an EN-DC band combination and so has to be implemented until December 2017.
3.
ARFCN

At RAN2 #99, RAN2 agreed that there is one NR-ARFCN per measurement object and the location of SS-block in the frequency range is denoted by an offset to NR-ARFCN if SS-block is not located in the centre carrier. On the other hand, RAN4 is still discussing how to define the ARFCN for NR and has yet to be concluded. Related to this, there is one open issue whether the sub-carrier spacing for SS-block is different from the default value for a given frequency band. It was extensively discussed in the last AH meeting together with RAN1 but unable to conclude. If the sub-carrier spacing for SS-block is different, the definition of ARFCN might be different from LTE. In this case, the RAN2 agreement might have to be revisit. The NR ARFCN is also required for EN-DC and so has to be implemented until December 2017.
4.
Additional spectrum emission (NS value)

The additional spectrum emission (i.e. NS value in the RAN4 specification) is needed for EN-DC as well as NR standalone. From RAN2 viewpoints, it is enough to know the value range of the NR value for NR. For LTE, the value range has just extended up to 288 at the last meeting. On the other hand, there was a proposal not to extend the value range by defining the NS value per frequency band in the RAN4 specification [2]. Although it was not agreed for LTE, it is worthwhile thinking of it for NR. For instance, RAN2 could ask RAN4 whether the initial value range for LTE (1 to 32) is sufficient for NR if the NS value is defined per frequency band (i.e. the same value can be used for different frequency bands). 
2.2. UE RF related features
Up to Rel-14, the following features related to UE RF have been introduced for LTE:
a.
Multiple frequency band indication (MFBI);
b.
Modified MRP behaviour;

c.
Multiple NS/P-Max;

d.
Additional Rx/Tx performance requirements.

The above features except for d. were introduced into the frozen release by late non-critical extension. Since these features are not specific to RAT or rather, related to spectrum allocation and regulations, these features are likely to be required for NR. If so, it would be sensible to support them from the beginning rather than introducing into the frozen release later, especially if RAN4 acknowledges the necessity. In that sense, the need of these features could also be asked to RAN4 at this point of time in order to receive their feedback enough before the end of Rel-15.
3. Summary and proposal
Based on the discussion in this paper, the followings are proposed:
Proposal:
Ask RAN4 to provide feedback on UE RF related parameters/features for NR by sending an LS as early as possible in this meeting.

A draft LS is provided in [3].
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