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1 Introduction
RAN2 has sent an LS to RAN4 in [1] In this paper, we provide our input to the discussion concerning RF issues on LS reply to RAN2.   
2 Discussion
The LS includes a number of B5C CA questions, below we list questions that we believe RF room should answer. We have another contribution in RRM room to propose answer to RRM related questions.

Question 1: How many new bandwidthClasses would be introduced and how they are to be defined?
Question 2: How many inter-band and intra-band non-contiguous carriers can be aggregated?

Question 5: RAN2 would like to understand if each fallback configuration would need to be signalled explicitly
Question 6: What would be reasonable size of bandwidth combination sets with 32 CCs? 

RRM issue:

Question 3: RAN2 would like to understand what level of flexibility should be provided for 32 carriers with respect to MIMO and CSI process capabilities. In addition, RAN2 would like to understand if any of band combination specific parameters could be signalled per UE or per number of aggregated CCs and/or their aggregate bandwidth (e.g. number of CSI processes or NAICS capability).
Question 4: RAN2 would like to understand what level of flexibility would be needed for measurement gap capability with 32 carriers. RAN2 like to also confirm that the UE shall not require gaps to measure on any configured serving cells/carriers even in case of 32 carriers.
2.1 Proposed answers

Question 1: How many new bandwidthClasses would be introduced and how they are to be defined?
CA configuration consists of combinations of E-UTRA operating bands(s) and CA bandwidth Class(es). CA bandwidth class is defined by the aggregated transmission bandwidth configuration which is the number of resource block allocated within the aggregated channel bandwidth and number of component carriers. Therefore maximum number of bandwidth classes is 32 as this is the maximum number of CC’s in REL-13 WI. However RAN4 has defined one special class for 2 CC aggregation in addition to class C i.e. class B which would give total of 33 classes. However it is not likely that all 33 classes will be defined as it would imcrease complexity and fragmentation of implementations. In REL-13 RAN4 agreed to introduce one new bandwidth class i.e. Class I which is 8 CC.
Answer 1: Currently, 6 bandwidth classes are defined. As an extreme case, an additional 27 (i.e. a total of 33) bandwidth classes would be needed if all classes up to 32 CC are defined. Note: for 2 CC aggregation there are two classes (B and C). It is very likely that new classes beyond 5 CC would have some granularity on number of CCs. For example 8, 16 and 32, possibly also 6 and 7 CC. 
Question 2: How many inter-band and intra-band non-contiguous carriers can be aggregated?

There are different views in RAN4 what is the maximum number of bands that can be aggregated and no firm figure can be defined. However increasing number of bands increases the additional frontend losses which reduce the benefit of CA. In our opinion going beyond 6 bands (3 low and 3 high bands) would be technically very challenging and reduce the benefit of CA due to increased losses in UE frontend. Also to be useull CA configuration one operator needs to have spectrum holdings on all bands which also sets limits to number of bands.
For the question on number of non-contiguous carriers per operating bands we can note that  basically it depends on how wide the band is and how many non-contigous spectrum blocks operator can have for a single band. Given the fact how bands are allocated to operators it is not likely that number of non-contiguous carriers would exeed 3 - 4.
Answer 2: It is not possible to give exact maximum number of aggregated bands but going beyond 6 (3 low and 3 high bands)  bands would be technically very challenging and reduce the benefit of CA. due to increased losses in UE frontend.  It is not possible to give exact maximum number of aggregated non-contiguous intraband CA carriers but it is not likely that number of non-contiguous carriers per band would exeed 3 - 4.
Question 5: RAN2 would like to understand if each fallback configuration would need to be signalled explicitly
So far RAN4 has agreed that UE needs to support all lower order CA configurations as a fallback. This has been possible as number of CC is not more than 5. However going beyond 5 CC requires discussion in RAN4 whether it is possible to continue this agreement. In our view this is linked to number of bandwidths classes that will be defined. If all 33 classes are defined it seems not feasible to mandate that UE needs to supports all 32 lower order classes. Hence if all possible lower order fallbacks are not mandatorily supported then signalling of possible lower order configurations would be needed. If RAN4 only defines very limited set of new bandwidth classes for example 8, 16 and 32 then mandatory support of all lower order classes could be feasible and no signalling would be needed. However RAN4 most likely cannot reach and firm agreement on number of future bandwidth classes it is proposed to define signalling for each supported fall back configurations.
Answer 5: RAN4 thinks that it would be necessary to define signalling for each fallback configuration.
Question 6: What would be reasonable size of bandwidth combination sets with 32 CCs? 

In general it is beneficial to keep the number of bandwithd combinations sets as low as possible preferable one. Currently for CA_4A-12A number bandwidth combinations sets is 5 due to various reasons. When number of aggregated bands increases it might increase the need for number of bandwidth combinations sets.

Answer 6: It is beneficial to keep the number of bandwidth combinations sets per CA configuration as low as possible. Currently maximum number of sets is five for one CA configurations however when more bands are aggregated there might be a need to go beyond this. Upper limit of 8 bandwidth combination sets could be considered in signallling.
3 Rererences

[1] [1] R2-152913, LS to RAN4 on capability signalling for B5C, RAN2
4 DRAFT LS:
TSG-RAN Working Group 4 (Radio) meeting #76bis
R4-15xxxx
Sophia Antipolis, France 12 - 16 Oct 2015  
Title:
Reply LS to RAN2 on capability signalling for B5C
Response to:


Release:
Rel-13
Work Item:
LTE_CA_enh_b5C-Core
Source:
RAN WG4

To:
RAN2
Cc:
 
Contact Person:

Name:
Petri Vasenkari

E-mail Address:
petri.j.vasenkari@nokia.com
1. Discussion:

RAN4 would like to thank RAN2 from sending LS on capability signalling for B5C and provides following answers.

Question 1: How many new bandwidthClasses would be introduced and how they are to be defined?

Answer 1: Currently, 6 bandwidth classes are defined. As an extreme case, an additional 27 (i.e. a total of 33) bandwidth classes would be needed if all classes up to 32 CC are defined. Note: for 2 CC aggregation there are two classes (B and C). It is very likely that new classes beyond 5 CC would have some granularity on number of CCs. For example 8, 16 and 32, possibly also 6 and 7 CC. 

Question 2: How many inter-band and intra-band non-contiguous carriers can be aggregated?

Answer 2: It is not possible to give exact maximum number of aggregated bands but going beyond 6 (3 low and 3 high bands)  bands would be technically very challenging and reduce the benefit of CA. due to increased losses in UE frontend.  It is not possible to give exact maximum number of aggregated non-contiguous intraband CA carriers but it is not likely that number of non-contiguous carriers per band would exeed 3 - 4. Hence, it is likely that there could be no more than 9-10 bandwidth classes aggregated for a single band combination.
Question 5: RAN2 would like to understand if each fallback configuration would need to be signalled explicitly

Answer 5: RAN4 thinks that it would be necessary to define signalling for each fallback configuration.

Question 6: What would be reasonable size of bandwidth combination sets with 32 CCs? 

Answer 6: It is beneficial to keep the number of bandwidth combinations sets per CA configuration as low as possible. Currently maximum number of sets is five for one CA configurations however when more bands are aggregated there might be a need to go beyond this. Upper limit of 8 bandwidth combination sets could be considered in signalling.

2. Actions:

To RAN4
ACTION: 
RAN4 kindly asks RAN2 to take above answers into consideration
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