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1. Introduction
Additional relaxations (Δ TIB, Δ RIB) due to inter-band CA have been widely discussed in RAN4. This paper discusses this issue from a slightly new perspective. 
2. Discussion
2.1 Current status 
There were several contributions made for previous meeting. A wrap up of all the papers was presented [1]. There were several offline discussions held during the previous meeting in order to move forward and finalize CA specifications for Rel11. Some of the vendors prepared a compromised version of [2] that was used as a basis for one of the offline discussions. Despite all the efforts no progress was achieved in the offline discussions. In our understanding, the biggest differences in the views were related to

· Relaxation applicability in UTRA and LTE mode for non-CA bands

· Relaxation applicability in UTRA mode for CA bands

· Relaxation for overlapping L-H and L-L and/or H-H bands

Naturally it may not be easy to guess or predict which one of the abovementioned issues is the most difficult to be  solved but at least we got the impression that some operators find it difficult to apply any relaxation to non-CA bands in LTE and UTRA mode. 
2.2 Considerations and proposals
One issue not directly linked into CA that need to be addressed along with the inter-band relaxations is the open part of note1 in 36.101 Table 6.2.2-1 UE power class:
NOTE 1:   The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s)

that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each

additional band and is FFS

By replacing “FFS” with an exact number we could alleviate some vendor concerns on increased UE complexity due to CA operation. Operators have been concerned to apply relaxations to bands that are not constituent in CA and in particular to apply relaxation into UTRA. In discussions, operators have said that baseline low-high relaxation (ΔTIB = 0.3dB) should apply to non-CA bands only when UE supports ~3 inter-band combinations or so. Vendors and some of the operators have proposed that baseline low-high relaxation should apply to non-CA bands when UE supports more than one CA combination. The proposed modification to Note 1 in Table 6.2.2-1 would address operators concern as it would create a threshold in the amount of supported bands required to get baseline 0.3dB TX relaxation for non-CA bands higher than proposed before by the vendors thus hopefully making it acceptable for all interested parties.
PROPOSAL1: Modify the note 1 in Table 6.2.2-1.
NOTE 1:
The above tolerances are applicable for UE(s) that support up to 4 E-UTRA and/or UTRA operating bands. For UE(s) that support in total 5 or more E-UTRA and/or UTRA bands the maximum output power is allowed to decrease by amount of ΔTMB as defined in Table 6.2.5-2

Add following text and table to subclause 6.2.5:
For the UE which has total number of supported UTRA and E-UTRA bands equal or larger than five the ΔTMB is defined in Table 6.2.5-2.

Table 6.2.5-2: ΔTMB
	Number of supported UTRA and E-UTRA bands
	ΔTMB,

	<5
	0

	≥5
	0.3

	>9
	0.6


ΔTMB is applicable for E-UTRA bands only and does not apply in UTRA bands. ΔTMB and ΔTIB  are not added up instead a Max function is applied.

PCMAX_L,c = MIN { PEMAX,c – TC,c,  PPowerClass – MAX(MPR c + A-MPR c + MAX(ΔTMB,c,  ΔTIB,c), P-MPR c) – TC, c
For the other open issues we have the following proposals which are not completely new:
PROPOSAL2:

-MOP and REFSENS (Δ TIB, Δ RIB) relaxation are applied to the bands that belong to the CA configurations. Relaxation applies also in single band LTE and UTRA modes.
PROPOSAL3:
In case band belongs to multiple high-high or low-low CA configurations then MOP and REFSENS relaxations to that band are applied based on the highest baseline relaxation for that band
PROPOSAL4:
In case UE supports high-low and high-high or low-low CA configurations then MOP and REFSENS relaxations to those low-low and high-high are the baseline high-high or low-low relaxation + 0.3 dB
Clear difference to our earlier proposals is the treatment of non-CA bands in both UTRA and LTE mode. Earlier it was being proposed that all LTE and UTRA bands will get 0.3dB relaxation (=baseline for low-high). Now LTE and UTRA bands that are not constituent in any CA combination will get no Δ TIB relaxation. Instead, non-CA LTE may get ΔTMB relaxation depending on the # of LTE and UTRA bands UE supports.
EXAMPLE 1:
UE supports following inter-band combinations and single band operations

· E-UTRA inter-band CA 1+5 and 3+7

· E-UTRA single band operation for band 17 and

· UTRA single band operation for band V

· GERAN 900 MHz

Relaxations:

1. UE supports in total 5 UTRA and/or LTE bands. Thus LTE bands will get ΔTMB =0.3dB
2. E-UTRA inter-band CA Bands 1 and 5 will get ΔTIB = 0.3dB as those belong to hi-lo (Class A1). Total TX relaxation for these bands is 0.3dB
3. E-UTRA inter-band CA bands 3, 7 are part of high-high band combinations and the UE supports also low-high combination  ΔTIB = 0.5dB + 0.3dB = 0.8dB and Δ RIB = 0.3dB+0dB = 0.3dB. Total TX relaxation for these bands is 0.8dB and total RX relaxation is 0.3dB
4. E-UTRA single band 17 will get ΔTMB = 0.3dB. Total TX relaxation for this band is 0.3dB

5. UTRA band V will get ΔTIB = 0.3dB because same band 5 is constituent in CA combo that has 0.3dB ΔTIB
6. GERAN 900 MHz will get no relaxation

EXAMPLE 2:

UE supports following inter-band combinations and single band operations

· E-UTRA inter-band CA 3+20 and 3+7

· E-UTRA single band operation for band 17 and

· UTRA single band operation for band V
· GERAN 900 MHz

Relaxations:

1. UE supports in total 4 UTRA and/or LTE bands. Thus LTE bands will not get any ΔTMB 
2. E-UTRA band 20 will get ΔTIB = 0.3dB as it belongs to hi-lo (Class A1). Total TX relaxation for this band is 0.3dB

3. E-UTRA inter-band CA bands 3 and 7 are part of high-high band combinations and the UE supports also low-high combination  ΔTIB = 0.5dB + 0.3dB = 0.8dB and Δ RIB = 0.3dB+0dB = 0.3dB. Total TX relaxation for these bands is 0.8dB and total RX relaxation is 0.3dB

4. E-UTRA single band 17 will get no relaxation. 
5. UTRA band V will get no relaxation. 

6. GERAN 900 MHz will get no relaxation

3. Conclusions
Inter-band CA relaxations were discussed and a number of proposals were made. Our proposal is conditional to approval as package. 
PROPOSAL1: Modify the note 1 in Table 6.2.2-1.
NOTE 1:
The above tolerances are applicable for UE(s) that support up to 4 E-UTRA and/or UTRA operating bands. For UE(s) that support in total 5 or more E-UTRA and/or UTRA bands the maximum output power is allowed to decrease by amount of ΔTMB as defined in Table 6.2.5-2
Add following text and table to subclause 6.2.5:
For the UE which has total number of supported UTRA and E-UTRA bands equal or larger than five the ΔTMB is defined in Table 6.2.5-2.

Table 6.2.5-2: ΔTMB
	Number of supported UTRA and E-UTRA bands
	ΔTMB,

	<5
	0

	≥5
	0.3

	>9
	0.6


ΔTMB is applicable for E-UTRA bands only and does not apply in UTRA bands. ΔTMB and ΔTIB  are not added up instead a Max function is applied.

PROPOSAL2:

-MOP and REFSENS (Δ TIB, Δ RIB) relaxation are applied to the bands that belong to the CA configurations. Relaxation applies also in single band LTE and UTRA modes.

PROPOSAL3:
In case band belongs to multiple high-high or low-low CA configurations then MOP and REFSENS relaxations to that band are applied based on the highest baseline relaxation for that band

PROPOSAL4:
In case UE supports high-low and high-high or low-low CA configurations then MOP and REFSENS relaxations to those low-low and high-high are the baseline high-high or low-low relaxation + 0.3 dB
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