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1. Introduction

RAN1 has been discussed how to support UE-specific asymmetric carrier aggregation configurations. Such asymmetric configurations are useful not only for accommodating different throughput requirements of DL/UL, but also for supporting asymmetric UE capabilities for UL/DL (e.g., 40MHz in DL/20MHz in UL).
Most of companies seem to be positive for supporting such asymmetric configurations for carrier aggregation; however, it has not been explicitly discussed about the relationship between “UE capabilities for bandwidth” and “possible configurations for carrier aggregation”. To be more specific, it is not clear if 40MHz UL can be configured to UEs capable of 20MHz in UL under the constraint that eNB does not assign multiple UL CCs at the same TTI.
Such assumption may affect the discussions in RAN1/RAN2/RAN4 in future, so we propose to have common understandings between WGs about the relationships between UE capabilities for bandwidth and possible configurations of carrier aggregation in order to avoid any confusion. This is an updated document of R1-094504.
2. Discussion

Figure 1 shows the alternatives for the configurations of the carrier aggregation for the UEs capable of 40 MHz in DL and 20MHz in UL and following subsections discuss the details of each alternative.
2.1. Alternative 1: A set of UL CC(s) is configured within the UE capabilities (Fig 1a)
In alternative 1, eNB semi-statically configures a set of UL CC(s) within the UE capabilities as shown in figure 1a. As a result, only one UL CC is configured for the UEs which are capable of 20MHz in UL.
· Pros
· UE does not need to switch UL RF frequency dynamically
· Cons
· Effects of load balancing in UL are limited

2.2. Alternative 2: A set of UL CC(s) can be configured beyond the UE capabilities (Fig 1b)
In alternative 2, eNB semi-statically configures a set of UL CC(s) beyond the UE capabilities, and dynamically changes the UL CC(s) used for the UL transmission under the constraint that eNB does not assign the UL CCs beyond the UE capabilities at the same TTI, as shown in figure 1b. As a result, multiple UL CCs can be configured for the UEs which are capable of 20MHz in UL.
· Pros
· More effective for load balancing in UL

· Cons
· Dynamic RF frequency change in UL is required 
· It implies more complexity

· Need to specify the UE behaviour if physical channels are assigned simultaneously in different UL band
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Alt2 : Semi-static CC configuration

(DL 40MHz/UL 40MHz)

/Dynamic CC usage 

configuration

CC usage

PDSCH PDSCH

20MHz 20MHz

f

PUSCH

20MHz

P

U

C

C

H

Downlink

Uplink

P

U

C

C

H

PHICH

PDCCH

PHICH

PDCCH

PUSCH

20MHz

P

U

C

C

H

P

U

C

C

H

All the subframes Subframe X

Subframe Y

Both could be supported by

40/20 capable UEs


Figure 1a                                                                               Figure 1b
3. Conclusion

In this contribution, we discuss the relationship between UE capabilities for bandwidth and possible configurations of carrier aggregation. Although, we have been assumed alternative 1 (i.e., Semi-static configuration for carrier aggregation, and semi-static assignment of CC) in the past discussions, RAN1 did not explicitly discuss this issue.
In order to avoid any confusion in the future, we believe all the WGs (e.g., RAN1, RAN2 and RAN4) should have common understandings on this issue, since it also affects RAN2/RAN2 complexities, too.
Hence, we propose to discuss this issue explicitly in RAN1, and depending on the conclusions, we also propose to send LS to RAN2/4 for asking their understandings. Draft LS to RAN2/4 is attached in Annex.
Annex : Draft LS to RAN2/RAN4

Title:
[draft] LS on the UE capabilities and carrier aggregation configurations
Release:
Rel-10
Work Item:
[carrier aggregation]
Source:
Panasonic [TSG RAN WG1]
To:
TSG RAN WG4
Cc:
TSG RAN WG2-

Contact Person:
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Seigo Nakao

E-mail Address:

nakao.seigo at jp.panasonic.com
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1. Overall Description:

In the past RAN1 discussions, many companies have been assumed that eNB only configures a set of UL component carriers (CCs) within the UE capabilities regarding UL bandwidth; however, no explicit discussion on the relationship between “UE capabilities for UL bandwidth” and “allowable UL CC configurations” has been made so far. To be more specific, it is not clear to RAN1 whether 40MHz UL bandwidth can be configured to UEs capable of 20MHz in UL under the constraint that eNB does not assign multiple UL CCs at the same TTI.
In [1], a company raised the concerns on the possible misalignment of the understandings among WGs (RAN1/RAN2/RAN4) about the relationship between UE capabilities and allowable UL CC configurations, since such a misalignment may cause significant delay of the standardization work in the future. As shown in figure 1, RAN1 currently sees at least two alternatives on this aspect.
Alternative 1: A set of UL CC(s) is configured within the UE capabilities (Fig 1a)

In alternative 1, eNB semi-statically configures a set of UL CC(s) within the UE capabilities as shown in figure 1a. As a result, only one UL CC is configured for the UEs which are capable of 20MHz in UL.

Alternative 2: A set of UL CC(s) can be configured beyond the UE capabilities (Fig 1b)
In alternative 2, eNB can semi-statically configure a set of UL CC(s) beyond the UE capabilities, and dynamically changes the UL CC(s) used for the UL transmission under the constraint that eNB does not assign the UL CCs beyond the UE capabilities at the same TTI as shown in figure 1b. As a result, multiple UL CCs can be configured for the UEs which are capable of 20MHz in UL.
Although alternative 2 is more effective from the UL load balancing perspective, this implies more complexities regarding the error case handling and/or RF requirements etc.
RAN1 would like to ask RAN4 for their understandings of this issue for avoiding future confusions.
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Alt2 : Semi-static CC configuration
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2. Actions:

To TSG RAN4.
RAN1 kindly asks RAN4 for their understandings about the relationship between the UE capabilities for the UL bandwidth and the allowable UL CC configurations.
3. Date of Next TSG-RAN WG1 Meetings:

TSG-RAN WG1 Meeting #60
22nd – 26th February 2010
San Francisco, USA.

TSG-RAN WG1 Meeting #60bis
12th – 16th April 2010
Beijing, China.
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