3GPP TSG-RAN WG4 meeting #70
  R4-140447
Prague, Czech Republic, 10-14 February 2014

Agenda Item:
5.1
Source: 
Ericsson
Title: 
Clarification of UE capabilities of contiguous and non-contiguous CA in the same band
Document for:
Approval
1 Introduction

In this contribution, we present our thoughts related to explicitly mentioning the differentiation of UE capabilities between contiguous and non-contiguous CA in the same band in the UE specification 36.101.
2 UE capabilities for contiguous and non-contiguous CA
There a number of cases where both intra-band contiguous and non-contiguous CA is suppotred in the same band, as seen in Table 5.6A.1-1 and Table 5.6A.1-3 of TS36.101 [1]. A UE(s), compliant with requirements for intra-band non-contiguous CA in an operating band is not necessarily compliant with requirements for contiguous CA in the same band. Similarly, a UE(s) compliant with requirements for intra-band contiguous CA in an operating band is not necessarily compliant with requirements for non-contiguous CA in the same band.

For example, when we look at channel spacing which is defined for contiguous and non-contiguous intra-band CA in Section 5.7.1A of [1], it can be concludedthat a contigious CA enabled UE may not support non-contigious CA in the same band. It is a common understanding in 3GPP that contiguous and non-contigous CA are different capabilities of UE(s). Our opinion is that this should also be explicitly stated in TS 36.101. Thus, we propose the following addition to Section 4.3A of TS36.101. A corresponding CR is submitted in this meeting, which covers the proposed changes [4].

< start of changes to TS36.101 >

4.3A

Applicability of minimum requirements (CA, UL-MIMO, eDL-MIMO)

The requirements in clauses 5, 6 and 7 which are specific to CA, UL-MIMO, and eDL-MIMO are specified as suffix A, B, C, D where; 

a)
Suffix A additional requirements need to support CA

b)
Suffix B additional requirements need to support UL-MIMO

c)
Suffix C additional requirements need to support TBD

d)
Suffix D additional requirements need to support eDL-MIMO

A terminal which supports the above features needs to meet both the general requirements and the additional requirement applicable to the additional subclause (suffix A, B, C and D) in clauses 5, 6 and 7. Where there is a difference in requirement between the general requirements and the additional subclause requirements (suffix A, B, C and D) in clauses 5, 6 and 7, the tighter requirements are applicable unless stated otherwise in the additional subclause.

A terminal which supports more than one feature (CA, UL-MIMO, and eDL-MIMO) in clauses 5, 6 and 7 shall meet all of the separate corresponding requirements.
For a terminal supporting CA, compliance with minimum requirements for non-contiguous intra-band carrier aggregation in any given operating band does not imply compliance with minimum requirements for contiguous intra-band carrier aggregation in the same operating band. 
For a terminal supporting CA, compliance with minimum requirements for contiguous intra-band carrier aggregation in any given operating band does not imply compliance with minimum requirements for non- contiguous intra-band carrier aggregation in the same operating band. 
< end of changes >

It is worth nothing here that other companies have supported this proposal in the previous RAN4 meeting (RAN4#69), which can be seen from the meeting report [3].

3 Minimum channel spacing for non-contiguous CA
One of the distinguishing factors between contiguous and non-contiguous CA is the definition of minimum channel spacing for non-contiguous CA as specified in Section 5.7.1A of [1]. It is our understanding that the specification on minimum channel spacing for non-contiguous CA was originally intended for stating that UE(s) supporting intra-band non-contiguous CA in an operating band does not imply support contiguous CA in the same band (i.e. non-contiguous and contiguous CA are independent UE capabilities). Furthermore, the condition on minimum channel spacing for non-contiguous CA (as it is stated currently in 36.101) has been removed from 36.104 [5]. 

We believe that including the text as proposed in Section 2 is enough to indicate that non-tontiguous CA and contiguous CA are independently supported by a UE as we proposed in [7]. However, there was a preference from RAN4 to keep such text. If this is still the preference by the group, modifications of the definition of the minimum channel spacing need to be done, since the minimum channel spacing should be defined between two sub-blocks instead of between CCs for NC CA. This is due to the fact that, there are some combinations which includes both intra-band contiguous and non-contiguous arrangements.

Figure 3‑1 shows the explanation graphically. Here we see that the CCs inside a sub-block follow the channel spacing definition as defined in Section 5.7.1A, which is similar to contiguous CA (since the CCs inside a sub-block is aggregated in contiguous CA manner), however the spacing between two sub-blocks are defined in terms of sub-block gap.

[image: image1]
Figure 3‑1 Non-Contiguous intra-band CA terms and difinitions (taken from Figure 5.5A-2 [1])
We see then two options to move forward on this issue: 
Option 1: delete the text related to minimum channel spacing for non-contiguous CA.
The support of NC and C CA is covered by the changed proposed in Section 2
Option 2: amend the current text under Section 5.7.1A of [1]
< start of changes to 36.101, Option 1>

5.7.1A
Channel spacing for CA

For intra-band contiguous carrier aggregation bandwidth classes B and C, the nominal channel spacing between two adjacent E-UTRA component carriers is defined as the following:
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where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA component carriers according to Table 5.6-1 with values in MHz. The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.


< endof changes to 36.101, Option 1>

< start of changes to 36.101, Option2>

5.7.1A

Channel spacing for CA

For intra-band contiguous carrier aggregation bandwidth class C, the nominal channel spacing between two adjacent E-UTRA component carriers is defined as the following:
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where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA component carriers according to Table 5.6-1 with values in MHz. The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.

For intra-band non-contiguous carrier aggregation the channel spacing between two E-UTRA component carriers in different sub-blocks is larger than the nominal channel spacing defined in this subclause.

< end of changes to 36.101, Option 2>

A CR is presented in [5] including Option 1. However, we are also open to discuss the adoption of Option 2 instead.
4 Summary

In this contribution, we discussed the necessity of two important issues, (1) clarification of UE capabilities issues between contiguous and non-contiguous CA in the same band and (2) proposed a clarification related minimum channel spacing issues for non-contiguous CA. We present the related CRs in [4] and [5].
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