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1   Introduction
During email discussion [80#16], the issue was raised that whether the field bandcombination should be always present even for non-CA capable UEs. IOT risk may exist if RAN2 does not have common understanding on it. In addition, it will impact the DL CoMP capability signalling design.  In this paper we try to recall what we discussed in Rel-10 for CA. 
2   Discussion
At RAN2#72bis meeting, RAN2 discussed how to design CA and/or MIMO capability signalling for Rel-10 UEs based on [1] [2]. It is clearly indicated in RAN4 LS [2] that “For non CA bands, or for scenarios where there is only one CC on a frequency band, DL MIMO layer capability per frequency band should also be explicitly signalled. That is for Non CA case, MIMO capability should be signalled. Finally RAN2 agreed that 

	1) A Rel-10 UE shall include any supported band / band combination in the bandcombination IE and indicate the MIMO capabilities for this band/band combination

2) Go for signalling approach in 2


The signalling approach 2 in [1] is “the UE provides MIMO and CA capabilities in a common structure. In case of no CA, it signals the MIMO capabilities in the same way as for intra band contiguous CA and marks it as CA class A (no CA). “

Therefore it is clear that for Rel-10 non CA capable UE, the field bandcombination should be always contained.
At RAN2#74 meeting, RAN2 further discussed what relationship is between MIMO indicated by Category and MIMO indicated by explicitly signalling [3] and agreed:
	1' 
UE's of cat 1..5 shall at least support the number of MIMO layers from category in each single CC bandcombination.

2' 
Cat1 UE will support 1 layer in each CC in each band in each CA bandcombination. 
Cat2-5 UE will support 2 layers in each CC in each band in each CA bandcombination.

3'
UE's of cat6..8 shall at least support 2 DL MIMO layers in each CC in each band in each band combination. If the cat6,7 UE is a non-CA UE, he shall support 4 layers in at least one band.

4'
UE's are allowed to signal a higher DL MIMO capability for a band than the minimum required by the UE category in bandcombination signalling

5'
The UE shall be capable of supporting the peak data rate according to its category in at least band combination.

7
A Rel-10 UE may indicate support for less than 100 Resource Blocks (20 MHz) in carrier aggregation configurations by means of an appropriate CA Bandwidth Class. But still in every band in case of non-CA, the UE shall support 20Mhz.

8
The Rel-8/9 and Rel-10 categories indicated by a Rel-10 UE must offer the same support of 64QAM in uplink.


According to agreement above, we can see that:

For non CA capable UE, the only difference between Cat1-5 and Cat 6-8 is that the MIMO capability for Cat6-8 for particular band may be less than 4 layers. The UE can signal higher MIMO layers than indicated by Category both for Cat1-5 and Cat6-8. 

During online discussion, “One company thought if the UE indicates cat6-8 that it has to provide the bandComb IE. If we do not mandate this we have to specify the behaviour in case of absence. So better to mandate inclusion of the bandCombination for cat6-8. “, Therefore the sentence “If the UE includes ue-Category-v10xy (category 6 to 8) it shall also include rf-Parameters-v10xy even if it does not support carrier aggregation.” was added by [4]. According to this sentence seems the non CA capable UE (Cat1-5) may not indicate the field bandcombination. However it conflicts with the description in TS36.306 “In all non-CA band combinations the UE shall indicate at least the number of layers for spatial multiplexing according to the UE’s Rel-8/9 category (Cat. 1-5).”. It also conflicts with what we agreed before and RAN4 requirement in [2]. 

In fact the situation for the case that absence of Cat.1-5 is the same as absence of Cat6-8. We also need to specify what MIMO capability should be used if the field bandcombination for Cat1-5 could be absent. To align the handling for Cat1-5 and Cat6-8 and to simplify the network/UE behaviour, we prefer the field bandcombination for Rel-10 non CA capable UEs should be always present regardless of whether the UE is Cat1-5 or Cat6-8. 
Proposal1: the field bandcombination for Rel-10 non CA capable UEs should be always present regardless of whether the UE is Cat.1-5 or Cat.6-8. 

Another issue is that the fields “supportedMIMO-CapabilityUL-r10” and “supportedMIMO-CapabilityDL-r10”for MIMO capability are option in current TS36.331. 
CA-MIMO-ParametersUL-r10 ::= SEQUENCE {


ca-BandwidthClassUL-r10



CA-BandwidthClass-r10,


supportedMIMO-CapabilityUL-r10

MIMO-CapabilityUL-r10



OPTIONAL

}

CA-MIMO-ParametersDL-r10 ::= SEQUENCE {


ca-BandwidthClassDL-r10



CA-BandwidthClass-r10,


supportedMIMO-CapabilityDL-r10

MIMO-CapabilityDL-r10



OPTIONAL

}

For UL, obviously absence means the UE can not support MIMO for particular band.  It is unclear what it means if DL MIMO capability is absent.  Two possible interpretations are:

Alt1: Absence means the UE can not support MIMO for particular band;

According to this interpretation, “supportedMIMO-CapabilityDL-r10” shall be always present for Cat.2-8 UEs.

Alt2: Absence means the UE can only support the band indicated by category, 
Seems following table can be used: 

	UE Category
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	1

	Category 2
	2

	Category 3
	2

	Category 4
	2

	Category 5
	4

	Category 6
	2

	Category 7
	2 


However it is unclear if 8 layers shall be supported for all supported bands for Cat.8 UEs.

According to description in TS36.306 “If the UE provides a Rel-10 category (Cat. 6-8) it shall indicate at least the number of layers according to that category for at least one band combination. In all other band combinations a UE indicating a category between 2 and 8 shall indicate support for at least 2 layers for downlink spatial multiplexing for all bands.”  Therefore 2 layers should be supported by Cat.8 UEs.

However, for backward compatibility, Cat.5 should be indicated in legacy IE that means 4 layers shall be supported for all bands for non CA capable Cat.8 UEs.

Therefore 4 layers should be supported by Cat.8 UEs if MIMO capability is absent.

According to Alt2, more clarifications are needed in order to avoid possible IOT problems.

To make it simple, we prefer Alt1.

Proposal2: Absence means the UE can not support MIMO for particular band, i.e. “supportedMIMO-CapabilityDL-r10” shall be always present for Cat.2-8 UEs. 

3   Conclusion
In this contribution, we analyse how to handle the field bandcombination for Rel-10 non CA UEs. Based on above analysis, we propose:
Proposal1: the field bandcombination for Rel-10 non CA capable UEs should be always present regardless of whether the UE is Cat.1-5 or Cat.6-8. 
Proposal2: Absence means the UE can not support MIMO for particular band, i.e. “supportedMIMO-CapabilityDL-r10” shall be always present for Cat.2-8 UEs. 
Corresponding CR is present in [5].
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