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1. Overall Description:

RAN4 would like to thank RAN2 for their liaison statement on UE capabilities for B5C. In this reply LS, we provide input on following issues raised by RAN2: (1) bandwidth class and number of bands, (2) MIMO and CSI process related capabilities, (3) fallback configurations, and (4) other enhancements. 
Bandwidth Class and number of bands

Question 1: How many new bandwidthClasses would be introduced and how they are to be defined?
	Currently, 7 bandwidth classes are defined. As an extreme case, an additional 26 (i.e. a total of 33) bandwidth classes for intra-band CA would be needed if all classes up to 32 CCs 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?
	The actual number of aggregated bands and/or CCs depends on actual operator demands and UE architecture issues. Thus, it is difficult to say any number at this stage.


MIMO and CSI process related capabilities

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).
	RAN4 agrees that:

1. The UE capabilities can be defined as separate RF and baseband capabilities instead of tagging the BB capabilities to each band combination, e.g. MIMO layers capability can be split to RF and BB capabilities independently.  Hence, UE would signal the BB capabilities, e.g. MIMO capability on BB part, the number of supported CSI processes, and NAICS capability per UE and there would be no need to indicate them separately for each CA band combination.
2. The MIMO capability for RF part can be signalled per band instead of per band combination. This would mean UE indicates how many MIMO layers it supports per band, and there is no need to indicate MIMO capabilities separately for each band combination. 

3. The MIMO capability for BB part can be signaled per UE to indicate the total processing capability of MIMO layers from BB with details to be decided later.
4. The CSI process capability can be taken as a BB capability and signalled per UE  to be configured per carrier instead of per band combination, to indicate the total processing capability of CSI process from BB with details to be decided later. 
5. The NAICS capability can be taken as a BB capability and signaled per UE to indicate the total processing capability of NAICS from BB with details to be decided later. 


Measurement gap
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.
	RAN4 agrees that,
1. 
2. RAN4 has not discussed changes to measurement gaps within the scope of this WI..

3. It is confirmed that the UE shall not require gaps to measure on any configured serving cells/carriers even in case of 32 carriers.


Fallback configurations

Question 5: RAN2 would like to understand if each fallback configuration would need to be signalled explicitly
	RAN4 needs further investigations on fallback configurations for FeCA feature. Implicit signaling can possibly be used with exceptions allowed for certain fallback modes; it may not be reasonable to support all possible fallback configurations for all band combinations. RAN4 also recognizes that for up to 32CCsaggregation, the number of possible fallback configurations may become prohibitively large using explicit signaling.


Other enhancements

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

	The current BW combination set values could be reduced to 8.


2. Actions:

To RAN2 group.

ACTION: 
RAN4 asks RAN2 to note this information in their further work on B5C capabilities signalling
3. Date of Next TSG-RAN4 Meetings:

TSG-RAN WG4 Meeting #77 16th – 20th November 2015

Anaheim, US
TSG-RAN WG4 Meeting #78 15th – 19th February 2016

Malta


