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1
Introduction
During the RAN2#89 and RAN2#89bis, the topic of UL and DL BW class signalling was discussed in RAN2. The minutes of the discussion are shown below.

UL CA Capabilities

R2-151073
Email Discussion Report on Capability signalling for UL CA [89#23][LTE/CA]; Nokia Networks; Report; result of email discussion [89#23][LTE/CA]; REL-10; LTE_CA-Core; 

-
Chairman wonders why we now want to eliminate this overhead-saving signalling. It is also a non-backwards compatible change, i.e., we cannot require legacy UEs to support it. So, networks probably anyway need to be prepared to receive lists with more than one entry. 

R2-151432
Restriction to CA capability signalling; Nokia Networks; CR; 36.331; C; REL-11; LTE-CA-core; 

-
Chairman thinks that “If the network is implemented according to the CR and the UE is not” the NW will not utilize configurations actually supported by the UE. Nokia Networks agrees that this needs to be corrected. 

-
QC thinks that we should also change it from Rel-10 if we decide to change. Otherwise, networks certainly need to support the only behaviour for Rel-10. 

-
Chairman still believes that this is a non-necessary non-backwards compatible change. 

=>
CB: [LTE/CA] Discuss further whether we really want to do a non-essential, non-backwards compatible change. (Nokia Networks)

-
Nokia Networks reports that still several supporting companies. Supporting companies would prefer to change this from Rel-10 and companies that in practice there will not be any UE diverging from what this CR requires. Nokia Networks thinks that the DL aspect would need further checking. Nokia Networks would be fine to discuss the CRs until next meeting. Nokia Networks would suggest that we agree on the principle for the UL. Samsung wonders what we really want to achieve with this CR. Nokia Networks thinks that companies agreed that this is a flexibility which is not possible. Nokia Networks thinks it makes the handling of capabilities on the NW side easier. Samsung agrees with the chairman that there is very little motivation while the CR would remove a possible overhead reduction. Secondly the CR is not backwards compatible. 

=>
Postponed

In this contribution, we continue the postponed discussion and consider both UL and DL CA BW class signalling.

2
Signalling one BW class per band combination entry
2.1
Previous discussion 

During the RAN2#89, the contributions [1]

 REF _Ref419384567 \r \h 
[2]

 REF _Ref419384568 \r \h 
[3] discussed the need for limiting the CA capability signalling to a single BW class per band combination entry for UL CA. As a result, an e-mail discussion was agreed to better discuss the topic. The result of the e-mail discussion was then further discussed during RAN2#89bis in [4], together with the CRs [5]

 REF _Ref419384667 \r \h 
[6] attempting to represent the consensus reached during the discussion. However, the CRs could not be agreed due to following objections:
· The proposed changes are non-backward-compatible.

· Reducing flexibility is unnecessary at this phase and cannot be agreed to Rel-10.

· UE capability sizes should be as small as possible, which is contrary to what this CR aims to do.

We will consider these arguments to address these concerns.

Argument of Non-backward-compatibility 
The argument stated during RAN2#89bis was that the changes can be seen non-backward-compatible since they concern what the UEs would signal towards the network in the UE capability. However, it is clear that the CRs are not proposing any changes to the ASN.1, and the proposed restriction seems, based on the e-mail discussion, be the way all the involved companies consider the capabilities to be signalled anyway. 

Further, the downside of the change at the network side would be that the network might not be able to parse the UE capability indications. However, given that there have so far not been any UEs in the field where UL CA had been implemented, this argument does not truly hold since no UEs indicating anything else than UL BW class “A” have existed so far. 
Observation 1: There is no backward compatibility problem for ASN.1 from the proposal.
Observation 2: Since no UE has supported UL CA so far, no UE can have indicated its capabilities differently than the CR proposes. 

Argument of “Unnecessary changes”

The primary argument during the meeting was based on the proposals being “unnecessary”. This was motivated by the non-backward-compatibility argument: Given that network would anyway have to interpret the legacy UEs in the way disallowed by the CRs, there would be no saving for the network side.
However, it is obvious that the change eases network implementation since the UE capability indications become more explicit: UE would explicitly indicate each and every BW class combination with different band combination entries, saving network from having to infer from the capabilities whether UE. This is, as stated already during the original contribution [1], in line with the earlier agreements in RAN2, e.g. the RRC CR1315[7], where it was agreed that UE shall explicitly indicate all of its supported BW classes. 
Observation 3: RAN2 has already agreed that UE should explicitly indicate all of its band combination capabilities.

Observation 4: The proposal allows easier network implementation since network does not have to combine multiple BW classes to determine UE capabilities.
Argument of “Capability size optimization”

The final argument mentioned during the discussions was that we shouldn’t do changes that increase the UE capability signalling size. We would note that the feature for “requested frequency bands” was introduced due to the fact that UE capability sizes were already becoming large. At that time, it was also clarified that if UE cannot fit all of its capabilities within the legacy capability list, it is up to UE implementation which capabilities are included. The network can then utilize the “requested frequency bands” to retrieve the additional capabilities it may need. 

Hence, while it is true that the change might increase the capability sizes for some UEs, the problem of large capabilities already exists even without the change. Given that the 3GPP is anyway discussing extending the CA capabilities for up to 32 carriers, it is already clear that the UE capability indications for >5 CCs will have to be redone. At that time, it is then also possible to consider further.

Finally, we would note that combining different BW classes is only possible cases for which the two BW class entries support exactly the same number of MIMO layers, same number of CSI processes for each band in the band combination, support of multiple TA, support of simultaneous Tx/Rx, support of Dual Connectivity and support of NAICS is possible. Considering that it is very unlikely that a UE would support all of these with the same parameters, it is anyway envisioned that UEs would only signal one BW class per band combination entry anyway.
Observation 5: The limitation only increases CA capability size in cases where each and every BW class would allow the same number of CA band combination – specific parameters (e.g. MIMO layers, number of CSI processes, DC, NAICS).
Observation 6: It is likely that UEs would anyway implement the limitation in practice, so there would be no difference to UE capability size.
2.2
On DL CA signalling

The matter of DL BW classes was briefly considered but perhaps not extensively discussed during the e-mail discussion [4]. In particular, the issues 1, 3, 5 and 8 explicitly mention both UL and DL BW classes. However, it can be said that since the original discussion was triggered by the UL CA implementations starting to become a market reality, some companies might not have realized the full extent of the changes.

Observation 7: The DL aspects have already been discussed during the previous e-mail discussion.

Perhaps the biggest open issue is whether there would be whether there are some UEs that would utilize the flexibility allowed by the current signalling, given that 3DL CA is appearing on the market. However, based on the discussion during RAN2#89bis this is not the case. Further, as noted in observation 6, this would be very unlikely even in the future, so no issues are foreseen from DL perspective, either.

3
Conclusion
We have discussed the aspect of limiting the CA capability signalling to only one BW class per band combination entry. The following observations were made: 

Observation 1: There is no backward compatibility problem for ASN.1 from the proposal.

Observation 2: Since no UE has supported UL CA so far, no UE can have indicated its capabilities differently than the CR proposes. 

Observation 3: RAN2 has already agreed that UE should explicitly indicate all of its band combination capabilities.

Observation 4: The proposal allows easier network implementation since network does not have to combine multiple BW classes to determine UE capabilities.

Observation 5: The limitation only increases CA capability size in cases where each and every BW class would allow the same number of CA band combination – specific parameters (e.g. MIMO layers, number of CSI processes, DC, NAICS).
Observation 6: It is likely that UEs would anyway implement the limitation in practice, so there would be no difference to UE capability size.
Observation 7: The DL aspects have already been discussed during the previous e-mail discussion.

Based on these, we note that the arguments brought forward earlier do not seem valid. Therefore, we propose to adopt the limitation to only allow one BW class per band combination entry in the UE capability signalling. Since the capability signalling was defined from Rel-10, we would propose to adopt it from that release.
Proposal 1: Adopt the restriction that UE shall only indicate one UL BW in one band combination entry from Rel-10

Proposal 2: Implement the restriction as a modification to field description in capability signalling.
The CRs implementing these proposals can be found in [9]

 REF _Ref419387836 \r \h 
[10]

 REF _Ref419387837 \r \h 
[11].
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