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1
Introduction

In this paper, we give some discussions and guidelines on how to handle the new added channel bandwidths for the NR CA combinations.
2
Discussion

2.1 Issue description for the completed combinations in the spec
In the past RAN4 meetings, plenty of NR CA configurations including intra-band and inter-band NR CA configurations had been requested by the companies, where for each configuration, the supported channel bandwidths are listed associated with the BCS. Meanwhile many new band related WIDs to add the new channel bandwidths for the NR bands were proposed. 

We take band WID of n1[1] as example, the objections are shown below.
The objective of this WI is to add to NR band n1 the support of channel bandwidths of 30 and 40 MHz, with subcarrier spacing of 15 kHz, 30 kHz and 60 kHz. Specifically, it includes the following aspects:

Specify UE RF requirements if necessary, including the consideration of A-MPR to address the potential impact of wider channel bandwidths on RF requirements. 

Enable optional UE support of the above wider channel bandwidth in Rel-15 in a release independent manner.

It shall be noted that there was additional WID [2] on addition of 25MHz and 50MHz for band n1, in which the objective are similar as above.
From the above obejection, it is not explicit to say how to handle the related NR CA combinations. According to the lastest status report [3], all of the works have been completed, where only UE RF requirement of REFSEN and A-MPR are studied and mentioned in the SR, and also 30MHz and 40MHz were introduced into the 38.101-1 and 38.104. However, there were no contributions to discuss how to handle the related NR CA configurations, for example, the completed CA combinations like CA_n1A-n3A, CA_n1A-n7A and CA_n1A-n8A, only up to 20MHz channel bandwidth is supported for band n1 in these combs. 
There are many other similar WIDs have the similar situation, where the works are only focus on the potential impact of wider channel bandwidths on RF requirements such as REFSEN, A-MPR etc.

Usually the discussion for NR CA configurations and new WID for NR bands are in parallel, even some NR CA configurations had been completed before the band related WID to introduce new channel bandwidth of the constituent band.

The problem is how to handle the completed NR CA configurations since the new channel bandwidths are introduced for the constituent band by the band WIDs. This situation had been happened for many NR CA configurations. Even for some Rel-15 NR CA configurations since the new band WIDs are proposed in Rel-16 WID.

Also there are plenty of NR CA configurations not completed, but there are no guidelines on how to introduce the new added channel bandwidth.
Observation 1. How to handle the  NR CA configurations due to new channel bandwidths are introduced for the constituent band is FFS. 

After talking to some other companies, the common understaning is that it is better there is a guideline to handle this problem.
2.2 How to solve the issue
For the completed NR CA configuration in the spec, there are two direct ways to solve the issue, the first one is update the channel bandwidths of the completed NR CA configuration and the second one is introducation of the new BCSs. 

Regarding the first one, it seems impossible to restrict the UE always support all the channel bandwidths of the constituent bands in a certain band combination, which is depends on the UE capability, and also the demands to add new channel bandwidth for a band are usually from operators, whici means the maximum supported channel bandwidths may not different (reported by supportedBandiwidth IE) for operators since different operators may have different demands on the channel bandwidths for a certain band. For example band n1, the new channel bandwidth of 30/40MHz were proposed by one operator and 25/50MHz were proposed by the other operator.  In addition, some band specific WID are still being discussed, it will cause complexity by using this apporach.
Regarding second one, BCSs concept have been used for both intra-band non-contiguous/contiguous CA and inter-band CA since LTE in RAN4. It provides a solution when more inter-band CA configurations in a same band combination is introduced, where for each BCS, the UE supported channel bandwidth for the same CA band combinations can be different depending on the UE capability. 

For NR CA, same BCSs concept of LTE CA are re-used. Actually different BCS for the same NR CA combination have already used in the spec, such as CA_n3A-n41A. In addition, 32 size BCS had been defined in supportedBandwidthCombinationSet IE. Hence the second apporach is a good way to go.
BandCombination ::=                 SEQUENCE {

    bandList                            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters,

    featureSetCombination               FeatureSetCombinationId,

    ca-ParametersEUTRA                  CA-ParametersEUTRA                          OPTIONAL,

    ca-ParametersNR                     CA-ParametersNR                             OPTIONAL,

    mrdc-Parameters                     MRDC-Parameters                             OPTIONAL,

    supportedBandwidthCombinationSet    BIT STRING (SIZE (1..32))                   OPTIONAL,

    powerClass-v1530                    ENUMERATED {pc2}                            OPTIONAL
For thoses who have the demand to include the new added channel bandwidths for the completed NR CA configuration, then a new request to basket WIDs will be needed first, after the WIDs are agreed, then proponent can bring CR to introduced new BCS(s). The rules and treat procedures are the same with what we are using at present.
Proposal 1. For the completed NR CA configurations in the spec, introduce new BCS(s) to include the new added channel bandwidths. In this case, new request to basket WID is needed for thoses who have the demands to include the new added channel bandwidths for the completed NR CA configurations. After the basket WID is agreed, proponents bring CR to introduce new BCS(s).

The above discussion is mainly for the completed NR CA configurations in the spec. However, there are many NR CA configurations have not completed yet, and also these combination were requested by the companies before the new channel bandwidths introduced to the constituent band, and in general, when the TP for a combination is provided, the supported channel bandwidth are based on the channel bandwidths captured in the WID when this combination was requested.
For these combinations, in order to avoid large combination numbers, it is feasible for proponent to sent new request to update the channel bandwidth under the same BCS for their own configurations in the basket WID before the TP is provided.
Proposal 2. For the uncompleted NR CA configurations, proponents sent new request to basket WID to update the channel bandwidth under the same BCS before the TP is provided. After the basket WID is agreed, proponents bring TP to complete their configurations.

It shall be noted the basket WID are usually for e-mail approved in RAN4 #N meeting, which means CR in proposal 1 or TP in proposal 2 can only be availabe after RAN4 #N meeting.
There is a special case, which is proponents have demands to update the new channel bandwidth after the TP is provided/approved. This case may happen in the case of there are more than one RAN4 meetings between RAN #M and RAN #M+1, where the TP for NR CA configurations based on the channel bandwidth captured in current WID is provided and agreed and also it is reflected in the big CR in first RAN4 meeting,  but the big CR is on hold due to the different time arrangment between RAN4 and RAN meeting.

Proposal 3. For the case that the TP is provided and reflected in the big CR, but the big CR is on hold. In this case, new request to basket WID is needed for thoses who have the demands to update the channel bandwidth under the same BCS.  After the basket WID is agreed, proponents bring CR to complete their configurations.
Let’s take a simple flow chat in figure 1 to make it more clear. In figure 1, there are two RAN4 meetings (#N and #N+1) between RAN #M and RAN #M+1, and the TP for NR CA configurations is provided and approved in RAN4 #N meeting and also is captured in the big CR after the meeting, but the big CR is on hold, and later the companies want to add new channel bandwidth to this configurations. In this case, a new request to the basket WID is needed to update the channel bandwidth under the same BCS in RAN4 #N+1 meeting, and the revised WID will be also approved in RAN4 #N+1 meeting. After the basket WID is agreed,  proponent can bring the CR based on the TS published after RAN #M+1 to add the new channel bandwidths to the combination.
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Figure 1. Flow for the case that the TP is provided and reflected in the big CR, but the big CR is on hold
2.3 Future Releases
The Rel-16 timeline for basket WID will be completed at June RAN plenary, and the incompleted combinations will be remove to Rel-17. Also it can be foreseen that more and more new CA combinations will be available, the situation in Rel-17 will be the same with Rel-16, where new channel bandwidths for a certain band will be introduced, especially brand new channel bandwidth will be discussed in Rel-17. Therefore, the above proposals will also be applicable for Rel-17.
Proposal 4. The above proposals will also be applicable for Rel-17.
3
Conclusion
In this paper, we give some initial guidelines on how to handle the new added channel bandwidth for the NR CA combinations. It becomes more urgent with the increasing new channel bandwidths are introduced in the spec.
The observation and proposals are:

Observation. How to handle the NR CA configurations due to new channel bandwidths are introduced for the constituent band is FFS. 

Proposal 1. For the completed NR CA configurations in the spec, introduce new BCS(s) to include the new added channel bandwidths. In this case, new request to basket WID is needed for thoses who have the demands to include the new added channel bandwidths for the completed NR CA configurations. After the basket WID is agreed, proponents bring CR to introduce new BCS(s).

Proposal 2. For the uncompleted NR CA configurations, proponents sent new request to basket WID to update the channel bandwidth under the same BCS before the TP is provided. After the basket WID is agreed, proponents bring TP to complete their configurations.

Proposal 3. For the case that the TP is provided and reflected in the big CR, but the big CR is on hold. In this case, new request to basket WID is needed for thoses who have the demands to update the channel bandwidth under the same BCS.  After the basket WID is agreed, proponents bring CR to complete their configurations.
Proposal 4. The above proposals will also be applicable for Rel-17.

The above proposals can be applied to NR CA basket WID[4~8]. 
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