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1 Background
Three relevant questions on the bandwidth combination sets and CA configurations have been asked in an LS from RAN2 [1]. We propose that the following clarifications are made to the issues raised, taken in turn.

The first issue concerns the indication of the bandwidth combination set: 
Issue 1:

BandwidthCombinationSet is designed as band combination level in RAN2. According to current RAN2’s signalling design, UE may indicate support for multiple CA configurations in one BandCombination indication. The issue was raised that how to handle the case that a UE supports multiple CA configurations, but cannot support a BandwidthCombinationSet for all Bandwidth Classes. 
As a hypothetical example, assume a UE supports CA_1A_5A for bandwidth combination sets (0,1) and CA_1C_5A for bandwidth combination set 0. The RAN2 signalling allows the UE to signal in the same band combination signalling that it supports band combinations of (1A, 1C) and 5A. However, if UE does not support the same bandwidth combination sets of CA_1A_5A and CA_1C_5A, RAN2 agreed that the UE must signal the support separately for CA_1A_5A and CA_1C_5A, i.e. UE would separately indicate support for {CA_1A_5A, (0,1)} and {CA_1C_5A, 0}.

Based on the above example, RAN2 finally agreed on the following: 

RAN2 agreement on Issue 1: The BandwidthCombinationSet indicated for a BandCombination are applicable to all Bandwidth Classes indicated by the UE in this BandCombination. If the UE does not support a BandwidthCombinationSet for all Bandwidth Classes in a BandCombination, the UE shall split the BandCombination and indicate BandwidthCombinationSets applicable to each of them.
Q1: RAN2 respectfully asks RAN4 to confirm whether RAN2 agreement on Issue 1 is in agreement with RAN4 understanding.
The agreement is in accordance with RAN4 understanding if it means that 
· the support of bandwidth combination sets can be represented by the same bit string (SupportedBandwidthCombinationSet) for each CA configuration of the band combination.

This seems to be in accordance with the description of the issue but not the RAN2 agreement that can be interpreted as if different CA configurations must have the same bandwidth combination set (elements of the set). Indeed, the default leftmost bit 0 could would most likely represent two different sets, for example,
· “0”: 10 + 10 MHz for CA_1A-5A but

· “0”: {10 + 20} MHz + 10 MHz for CA_1C-5A.
It may therefore be better to phrase the agreement in terms if the bit string variable name SupportedBandwidthCombinationSet to avoid ambiguity such as e.g.
The bit string SupportedBandwidthCombinationSet indicated for a supported band combination is applicable to all CA configurations of this band combination indicated. If the UE does not support a bandwidth combination set associated by a given bit for all supported CA configurations of the band combination, the UE shall indicate support of these CA configurations separately in the SupportedBandCombination.
Otherwise, with the above interpretation, the signalling procedure proposed by RAN2 seems to resolve the issue when the same bit string cannot be used. 
It may also be possible to change the enumeration of the bandwidth combination set to apply for each band combination (CA_1-5) rather than the CA configuration (CA_1A-5A and CA_1C-5A). In our example above, the bandwidth sets for CA_1-5 would be
· “0”: 10 + 10 MHz for CA_1A-5A but

· “1”: {10 + 20} MHz + 10 MHz for CA_1C-5A.

This means that the bitmap always have to be sent if several configurations are supported for the same band combination, but bits may nevertheless be saved. The capability information in SupportedBandCombination-r10 can be included for all CA Bandwidth Classes of each band in the combination (CA_1A-5A and CA_1C-5A can have different MIMO capability in Band 1 for example). However, sharing the bitmap for CA_1-5 in SupportedBandCombinationExt-r10 also implies that the capability information in SupportedBandCombination-v11xy has to be the same for CA_1A-5A and CA_1C-5A, from 36.331:
SupportedBandCombination-v11xy ::= SEQUENCE (SIZE (1..maxBandComb-r10)) OF BandCombinationParameters-v11xy
[…]

BandCombinationParameters-v11xy ::=
SEQUENCE {


multipleTimingAdvance-r11

ENUMERATED {supported}




OPTIONAL,


simultaneousRx-Tx-r11


ENUMERATED {supported}




OPTIONAL,


bandParameterList-r11


SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF BandParameters-v11xy
OPTIONAL,    


...

}

[…]

BandParameters-v11xy ::= SEQUENCE {


supportedCSI-Proc-r11


ENUMERATED {n1, n3, n4}

}

If this is always the case, then them it appears feasible to share the bitmap for each band combination and change enumeration of the bandwidth combination set.

Another way to save bits is to assume that CA_1A-5A is always supported in case only CA_1C-5A is indicated and the capability information is the same except for the CA bandwidth class of Band 1.
Proposed answer:

Issue 1: the RAN2 agreement is in accordance with RAN4 understanding if the BandwidthCombinationSet refers to the bit string SupportedBandwidthCombinationSet. The elements of a bandwidth combination set indicated by a certain bit, the default bit 0, say, would most likely be different for different indicated CA configurations of a band combination. If the same bit string cannot be used for all CA configurations, then a separate indication in the field SupportedBandCombination seems to resolve the issue.
It may also be possible to share the bitmap SupportedBandwidthCombinationSet for each supported band combination in case the capability information in SupportedBandCombination-v11xy would always the same for all possible CA configurations of a band combination.
The second issue is
Issue 2:
According to the description on CA Bandwidth Class in Table 5.6A-1 of TS36.101, each CA Bandwidth Class is linked to “Maximum number of CC”. For example Maximum number of CC of Class B is 2, but to RAN2 it seems that Class B could also support 1CC. RAN2 assumed that if a UE only indicates support for Bandwidth Class B, it can’t be assumed that the UE also supports Bandwidth Class A, i.e. 1CC? 
It is RAN2 understanding that Class B does not implicitly cover Class A. Therefore, RAN2 agreed that the UE shall signal the CA-BandwidthClass parameter for all supported carrier aggregations combinations (i.e. support for 3DL+3UL does not imply support for 3DL+2UL. All combinations need to be listed explicitly).
RAN2 agreement on Issue 2: RAN2 assumes that Class B does not implicitly cover Class A. Therefore, RAN2 decided that in each UL/DL-BandParameter entry the UE explicitly includes all classes it supports. The UE shall at least indicate Class A for each UL/DL-BandParameter entry. The UE shall signal the CA-BandwidthClass parameter for all supported carrier aggregations combinations.
Q2: RAN2 respectfully asks RAN4 to confirm whether RAN2 agreement on Issue 2 is in agreement with RAN4 understanding.
The current definition of Class B in Table 5.6A-1 in 36.101 implies that B implicitly covers Class A since both have the same maximum PRB limit and Class B is for up to two CCs. The nominal guard band is still FFS for Class B, but this only governs the applicability of the minimum requirements in 36.101. The guard band for Class B should in any case be consistent with Class A if only one CC is configured when Class B is indicated in RRC signalling. However, there should be no ambiguity in case both “a” and “b” are indicated as proposed by RAN2
Proposed answer:
Issue 2: the RAN4 understanding is in line the RAN2 agreement. 
The Class B definition in 36.101 could possibly be changed and be limited to two CCs, but this would not affect the RAN2 understanding.
The third issue is 
Issue 3:
If a UE indicates support for a non-contiguous bandwidth combination in a band, can the network assume that the contiguous bandwidth combination in the same band is also supported by the UE? For instance if a UE indicates support for CA_1A_1A, but does not indicate support for CA_1C, does this imply that the UE also supports CA_1C? 
It is RAN2 understanding that support for CA_1A_1A does not imply that the UE also supports CA_1C, but it wasn’t clear whether there would be any restrictions wrt. e.g. carrier separation between the non-contiguous carriers for CA_1A_1A. The RAN2 understanding on this was agreed as the following:
RAN2 understanding on Issue 3: Support for CA_1A_1A does not imply that the UE also supports CA_1C. The UE has to explicitly indicate both if it supports both. 

Q3:
RAN2 respectfully asks RAN4 whether a network may configure a UE with two contiguous carriers even though the UE indicates CA_1A_1A but not CA_1C. If the answer is no, RAN2 wonders whether there will be restrictions (e.g. minimum inter carrier distance for the 1A_1A case) and whether RAN4 will specify them in RAN4 specifications. 

For a general operating band “X”, it can not be assumed that CA_XA-XA implies CA_XC, e.g. if the passband is less than 20 MHz. However, for Band 1, this might be the implication in case the sub-blocks would be up to 20 MHz. In general,
the minimum sub-block gap for any CA_XA-XA should be specified in 36.101. Proposed answer:

Issue 3: for a general operating band “X”, it can not be assumed that CA_XA-XA implies CA_XC. Hence both CA configurations should always be indicated by the UE if supported for consistency of signalling. A restriction on the minimum sub-block gap will be specified in 36.101 for each CA configuration of non-contiguous aggregation.  
2 Proposal
It is proposed that the answers and clarifications in the draft Reply LS below is sent to RAN2.
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1. Overall Description:

RAN4 would like to thank RAN2 for the LS in R2-126072 and would like to provide the following answers and clarifications to the three issues raised.
Issue 1 (with RAN2 agreement):

RAN2 agreement on Issue 1: The BandwidthCombinationSet indicated for a BandCombination are applicable to all Bandwidth Classes indicated by the UE in this BandCombination. If the UE does not support a BandwidthCombinationSet for all Bandwidth Classes in a BandCombination, the UE shall split the BandCombination and indicate BandwidthCombinationSets applicable to each of them.
Q1: RAN2 respectfully asks RAN4 to confirm whether RAN2 agreement on Issue 1 is in agreement with RAN4 understanding.
The RAN4 agreement is in accordance with RAN4 understanding if the BandwidthCombinationSet refers to the bit string SupportedBandwidthCombinationSet. The elements of a bandwidth combination set indicated by a certain bit, the default bit 0, say, would most likely be different for different indicated CA configurations of a band combination. If the same bit string cannot be used for all CA configurations, then a separate indication in the field SupportedBandCombination seems to resolve the issue. Hence the RAN2 agreement phrased as e.g.
The bit string SupportedBandwidthCombinationSet indicated for a supported band combination is applicable to all CA configurations of this band combination indicated. If the UE does not support a bandwidth combination set associated by a given bit for all supported CA configurations of the band combination, the UE shall indicate support of these CA configurations separately in the SupportedBandCombination.
RAN4 respectfully leaves the details of any formulation to RAN2. 
It may also be possible to share the bitmap SupportedBandwidthCombinationSet for each supported band combination in case the capability information in SupportedBandCombination-v11xy would always the same for all possible CA configurations of a band combination.
Issue 2:

RAN2 agreement on Issue 2: RAN2 assumes that Class B does not implicitly cover Class A. Therefore, RAN2 decided that in each UL/DL-BandParameter entry the UE explicitly includes all classes it supports. The UE shall at least indicate Class A for each UL/DL-BandParameter entry. The UE shall signal the CA-BandwidthClass parameter for all supported carrier aggregations combinations.
Q2: RAN2 respectfully asks RAN4 to confirm whether RAN2 agreement on Issue 2 is in agreement with RAN4 understanding.
The RAN4 understanding is in line the RAN2 agreement.
Issue 3: 

RAN2 understanding on Issue 3: Support for CA_1A_1A does not imply that the UE also supports CA_1C. The UE has to explicitly indicate both if it supports both. 

Q3:
RAN2 respectfully asks RAN4 whether a network may configure a UE with two contiguous carriers even though the UE indicates CA_1A_1A but not CA_1C. If the answer is no, RAN2 wonders whether there will be restrictions (e.g. minimum inter carrier distance for the 1A_1A case) and whether RAN4 will specify them in RAN4 specifications. 

For a general operating band “X”, it can not be assumed that CA_XA-XA implies CA_XC. Hence both CA configurations should always be indicated by the UE if supported for consistency of signalling. A restriction on the minimum sub-block gap will be specified in 36.101 for each CA configuration for non-contiguous aggregation.  
2. Actions:

To RAN2.

ACTION:  RAN4 asks RAN2 to consider the replies above.
3. Date of Next TSG-RAN WG4 Meetings:

TSG-RAN WG4 Meeting #67

20th – 24th May 2013
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