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1
Introduction
This document presents an issue that has been discussed in RAN WG4 (but impacts RAN2 specs) for the previous 2 meetings and in RAN Plenary ([1][2][3] and [4]) regarding requirements for Pcell support by UEs supporting CA combinations. It also proposes a way forward. It raises 4 observations, and 4 proposals 
In last RAN Plenary meeting, RAN tasked RAN4 to conclude in this topic by RAN#67(March 9th 2015). Hence, RAN4 has to conclude during RAN4#73-AH or RAN4#74.
2
Discussion on current situation in RAN4 (RF)

As part of the RAN4 work on CA combinations, RF requirements have been specified for each combination based on the assumption that requirements need to cope with Pcell in all frequency bands of the combination. To allow for this, in many cases operators have agreed to relax RF requirements to enable this. In some cases, it has been indicated that Pcell support in one frequency band of a combination would be too difficult to implement, and operators have agreed not to add Pcell requirements in such exceptional cases.
Therefore, operators have been bringing band combinations along with channel bandwidth combination sets to 3GPP, and operators have not been adding requirements on Pcell support, because they have assumed for each combination proposed, Pcell is assumed to be implemented in every frequency band. And in RAN4, there have been discussions on a case-by-case basis as to whether operators need Pcell support versus accepting proposed relaxations (examples where Pcell limitations were discussed but not agreed: 1+3, 3+42, 1+28, 7+8, and examples where Pcell limitations have been agreed in RAN4 and documented in RAN4: 1+41).
Excerpt from 36.101 today:

However, it has now become clear from vendor product roadmap discussions that OEM vendors in some cases (especially those which required harmonic trap filter) are declaring support for inter-band CA combinations, but NOT supporting Pcell in all frequency bands of each combination, despite RAN4 requirements being set assuming Pcell support in all frequency bands.
Observation 1: RAN4 situation is that RF requirements are specified considering Pcell is supported in all bands, and exceptions are handled on a case by case basis. However currently these restrictions are not linked to RAN2 radio access capability specifications.
3
Discussion on current situation in RAN2 (RRC)
It seems that RRC coding in RAN2 specifications supports the possibility to report back to the network capabilities per frequency band, and therefore OEM can indicate “no UL channel bandwidth combination (UL CA BW class)” is supported in e.g. frequency band A of band combination A+B, and nothing on band B, to indicate to the network lack of support of Pcell in Band B. However, our understanding is that this was never discussed in RAN2 when the specifications were agreed in Rel-10 and therefore requirements for Pcell support seem to be ambiguous.
The RAN2 specification that allows for full flexibility, without any reference to either RAN4 requirements or any additional information as to how and when full flexibility can be used, is as follows:

---- start of Excerpt from 36.306 v12.2.0 ----
4.3.5
RF parameters

4.3.5.1
supportedBandListEUTRA
This field defines which E-UTRA radio frequency bands [6] are supported by the UE. For each band, support for either only half duplex operation, or full duplex operation is indicated. For TDD, the half duplex indication is not applicable.

4.3.5.2
supportedBandCombination

This field defines the carrier aggregation, MIMO and MBMS reception capabilities supported by the UE for configurations with inter-band, intra-band non-contiguous, intra-band contiguous carrier aggregation and without carrier aggregation. For each band in a band combination the UE provides the supported CA bandwidth classes and the corresponding MIMO capabilities for downlink. The UE also has to provide the supported uplink CA bandwidth class and the corresponding MIMO capability for at least one band in the band combination. A MIMO capability applies to all carriers of a bandwidth class of a band in a band combination.

---- end of Excerpt from 36.306v 12.2.0 ----
An example of this in a communication between terminal and NW is as follows:

---- UE log from R5-134269 Ericsson ----

	The signalling of UE-EUTRA-Capability in TS36.331 [2] for supportedBandCombination-r10 of CA Inter-band configuration CA_4A-17A with two DL and one UL is illustrated by:

        rf-Parameters-v1020 {

          supportedBandCombination-r10 {

            {

              {

                bandEUTRA-r10 4,

                bandParametersUL-r10 {

                  {

                    ca-BandwidthClassUL-r10 a

                  }

                },

                bandParametersDL-r10 {

                  {

                    ca-BandwidthClassDL-r10 a,

                    supportedMIMO-CapabilityDL-r10 twoLayers

                  }

                }
              },

              {

                bandEUTRA-r10 17,

                bandParametersDL-r10 {

                  {

                    ca-BandwidthClassDL-r10 a,

                    supportedMIMO-CapabilityDL-r10 twoLayers

                  }

                }

              }
            },

            {

              {

                bandEUTRA-r10 4,

                bandParametersDL-r10 {

                  {

                    ca-BandwidthClassDL-r10 a,

                    supportedMIMO-CapabilityDL-r10 twoLayers

                  }

                }

              },

              {

                bandEUTRA-r10 17,

                bandParametersUL-r10 {

                  {

                    ca-BandwidthClassUL-r10 a

                  }

                },

                bandParametersDL-r10 {

                  {

                    ca-BandwidthClassDL-r10 a,

                    supportedMIMO-CapabilityDL-r10 twoLayers

                  }

                }

              }
            }

[Ericsson explanation: “The yellow part indicates that the UE supports CA_4A-17A with band 4 as the PCell. The turquoise part indicates that the UE supports CA_4A-17A with band 17 as Pcell]


---- end of UE log ---

Observation 2: 36.306 are the RAN2 specifications that seem to allow for per band Pcell support signalling from UE to the NW. And they do not refer to any RAN4 specification, nor include any mention to those exceptions handled by RAN4 where Pcell is not allowed. Hence the signalling in R2 seems to be missing that information currently
During RAN4 discussions on this issue, it was requested for RAN4 to send an LS to RAN2 to confirm that RAN4 assumes both Pcell shall be supported in each aggregated band unless specified otherwise, and those exceptions are handled today in RAN4 (36.101 as in the example for 1+41 CA), however this was rejected because 2 companies felt the specifications were clear, despite a number of companies believing that it is unclear.
This lack of transparency means that:

· RF requirements are relaxed to cope with scenarios that UEs may not ever implement
· Terminal fragmentation not consistent with how requirements were defined

· Unlike for channel bandwidth combination sets, when operators request work in 3GPP from now on, they will have no idea what the outcome would be in terms of supported Pcell configurations in terminal products
	Observation 3: This lack of transparency means that:

· RF requirements are relaxed to cope with scenarios that UEs may not ever implement

· Terminal fragmentation not consistent with how requirements were defined

· Unlike for channel bandwidth combination sets, when operators request work in 3GPP from now on, they will have no idea what the outcome would be in terms of supported Pcell configurations in terminal products


4
Similarities with 256QAM
As an example of RAN2 flexible signalling driven by RAN4 defined requirements, but on a completely different feature, we show an example on how the discussion between RAN4 and RAN2 has occurred regarding the support of 256QAM in a terminal.
During last RAN4 meeting (RAN4#73 SF), RAN4 discussed the UE requirements for supporting 256QAM with the intention to feedback RAN2 as to how the signalling of the support could be, on a per band basis or on a per UE basis.

In order to provide full signalling flexibility and accommodate future RAN4 decisions on the 256QAM support, per band signalling was agreed in 36.331.

Nonetheless at the same time, 36.306 (capability spec) details that if 256QAM is supported in the terminal in one band, all rest of the bands support 256QAM (see highlighted green text below). And this is in line to the opinion of majority of operators in RAN4. It can be noted that the decision was made in the Plenary (RAN#66) through RAN4 input in the absence of RAN4 agreement.

---- start of 36.306 excerpt ---

4.3.5.7
dl-256QAM-r12
This field defines whether the UE supports 256QAM in DL. This field is only applicable for UEs of category 11-15. It is mandatory for UEs of category 13-15 to support this feature. A UE that supports 256QAM in DL shall support 256QAM in DL in all supported frequency bands.
---- end of 36.306 excerpt ---

Observation 4: As an example, in 256QAM, RAN2 agreed a fully flexible signalling, but RAN4 (RAN through RAN4 input) specified in capability spec (36.306) that the feature shall be supported in all bands supported, as this is how requirements have been defined in RAN4. This is similar to Pcell, where RAN2 decided fully flexible signalling, but in this case RAN4 requirements although assume Pcell is supported in all bands, the capability signalling spec (36.306) does not reflect that
5
Proposed way forward
In summary 4 observations have been made.

Observation 1: RAN4 situation is that RF requirements are specified considering Pcell is supported in all bands, and exceptions are handled on a case by case basis. However currently these restrictions are not linked to RAN2 radio access capability specifications.
Observation 2: 36.306 are the RAN2 specifications that seem to allow for per band Pcell support signalling from UE to the NW. And they do not refer to any RAN4 specification, nor include any mention to those exceptions handled by RAN4 where Pcell is not allowed. Hence the signalling in R2 seems to be missing that information currently
	Observation 3: This lack of transparency means that:

· RF requirements are relaxed to cope with scenarios that UEs may not ever implement

· Terminal fragmentation not consistent with how requirements were defined

· Unlike for channel bandwidth combination sets, when operators request work in 3GPP from now on, they will have no idea what the outcome would be in terms of supported Pcell configurations in terminal products


Observation 4: As an example, in 256QAM, RAN2 agreed a fully flexible signalling, but RAN4 (RAN through RAN4 input) specified in capability spec (36.306) that the feature shall be supported in all bands supported, as this is how requirements have been defined in RAN4. This is similar to Pcell, where RAN2 decided fully flexible signalling, but in this case RAN4 requirements although assume Pcell is supported in all bands, the capability signalling spec (36.306) does not reflect that
In consequence it is proposed that:

1. 3GPP, both RAN4 and RAN2 to clarify what is required in terms of Pcell support configuration for CA combinations as defined in RAN4 specifications. Today RAN4 specs cover all CA combinations, and declare when there is a limitation or not. As having all these details, and exceptions, in RAN2 specs (36.306) can be cumbersome, we propose RAN4 to handle the detail on the exceptions, and RAN2 to refer to the RAN4 table where exceptions are declared
2. The CR in R4-AH-XXX is agreed and LS is sent to RAN2 to apply the necessary and appropriate changes in 36.306 (capability signalling) to accommodate point 1 above
3. For future band combinations, that the RAN4 specifications are clarified as to whether Pcell support is required for all aggregated frequency bands or not (in a way that aligns with the nature of RF requirements discussions in RAN4), and this is consistent with RAN2
4. WIDs to transparently indicate whether Pcell support is required within a band/bandwidth combination or not.  It is also possible that limitations are defined during the course of the WI progress, so that WID may need to be updated in case no limitations were allowed in the beginning
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Annex – Possible 36.306 CR (Informative)

Below possible changes on 36.306 with reference to 36.101 specifications (reference [6] in 36.306):

---- start of 36.306 possible changes ---

4.3.5
RF parameters

4.3.5.1
supportedBandListEUTRA
This field defines which E-UTRA radio frequency bands [6] are supported by the UE. For each band, support for either only half duplex operation, or full duplex operation is indicated. For TDD, the half duplex indication is not applicable.

4.3.5.2
supportedBandCombination

This field defines the carrier aggregation, MIMO and MBMS reception capabilities supported by the UE for configurations with inter-band, intra-band non-contiguous, intra-band contiguous carrier aggregation and without carrier aggregation. For each band in a band combination the UE provides the supported CA bandwidth classes and the corresponding MIMO capabilities for downlink. The UE also has to provide the supported uplink CA bandwidth class for the bands in a band combination as specified in TS 36.101 [6] in Table 5.5A-1, 5.5A-2, 5.5A-2a and 5.5A-3 and the corresponding MIMO capability for at least one band in the band combination. A MIMO capability applies to all carriers of a bandwidth class of a band in a band combination.

---- end of 36.306 possible changes ---
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