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1. Introduction
According to the agreed time plan for the CA WI [1] the UE RF aspects should proceed as follows:
· RAN4 Ad-hoc #2 (April, 2010): 
· Agree the principles of deriving TX / RX RF requirements
· Discuss technical issues of the key RF requirements ( Maximum output power, Reference sensitivity)
Furthermore, RAN4#54 agreed that the findings related to UE RF will be captured within a new TR to be created for the CA WI. The skeleton of this TR has been agreed in [2].

RAN plenary #47 agreed the scenarios to be studied in initial phase of REL-10 CA [3]. 

Ran 4 was not able to reach conclusion in April Ad-Hoc meeting hence we continue discussion with this contribution.
2. Discussion

Similarly as was discussed in [4] for REFSENS we propose that REL-8 requirement for maximum output power is taken as a baseline for CA work.
INTER-BAND CA Maximum output power 
As a baseline for inter-band CA we can assume same Maximum output power capability for REL-10 UE’s as we have for REL-8 UE. However there most likely will be band combinations where meeting the REL-8 maximum output power will be challenging with PA that is designed to full fill REL-8 requirements. Reason for this is the increased post PA insertion loss which comes from the fact that simultaneous operation on multiple bands makes UE front-end filtering and switching more complex. Increased insertion loss means that PA must operate on higher output power level to over come that loss. Higher output power means that PA current consumption is increased.

Increased insertion loss is most likely smaller for high-low band combinations compared to low-low and high-high band combinations. Reason for this is that combining two duplex-filters which are widely separated in frequency domain to single antenna feed point is easier than combining filter which are located closely in frequency domain. Combining is necessary for cost effective inter-band operation.

This issue is recognized also in 4C-HSDPA WI where maximum output power requirement is proposed to be relaxed for some dual-band combinations.

INTRA-BAND CA Maximum output power 
Intra-band CA  do not necessarily require different front-end arrangement compared to REL-8 UE hence same issues which were discussed in previous chapter for inter-band CA might not be valid, although some other issues may be revealed during the CA WI.
Way forward
In order not to require higher PA current consumption from REL-10 UE because of CA some relaxation to maximum output power may be required. Higher current consumption leads to shorter talk and stand-by times which are a top importance for users. 

It should be discussed how the possible maximum output power relaxation is captured to specification. Possible ways to introduce the required relaxation are MPR, A-MPR or maximum output power tolerance. However any of these methods currently intended to this kind of use therefore one possibility is that a new sub clause called non signalled A-MPR is introduced.
*********************

6.2.4.1.1A 
UE Maximum Output Power with non-signalled additional requirements 
The allowed A-MPR values specified below in Table 6.2.4.-1 and 6.2.4-2 are in addition to the allowed MPR requirements specified in clause 6.2.3.

Table 6.2.4.1.1A-1: Inter-band CA non-signalled A-MPR
	CA Band / A-MPR / Duplex mode

	CA Band
	A-MPR
	Duplex Mode

	CA_1A-5A
	[TBD]
	FDD

	CA_1B
	[TBD]
	FDD


For the UE maximum output power modified by non signalled A-MPR, the power limits specified in subclause 6.2.5 apply.

*****************

Non signalled A-MPR would mean that UE is allowed to have additional maximum power reduction without network signalling because of more demanding implementation issues compared to REL-8. 

But regards less of how the possible relaxations are implemented into specification those must be allowed also in REL-8 operation for a UE that is REL-10 capable and supports a band combination which is allowed to have relaxation. Reason for this is that same insertion loss that is present in inter-band operation is present in single band operation. This relaxation should be taken into account also in OTA requirements. This approach has been taken also in DB-DC-HSDPA WI.

Table in above uses notation CA_1B instead of CA_1 and CA_1A-5A instead of CA_1-5 which were agreed in [3]. Justification for this is explained in [6].
3. Conclusion

This contribution proposes that REL-8 maximum output power is taken as a basis for REL-10 CA. It should be studied whether increased UE complexity especially for inter-band CA affects UE capabilities for full filling current REL-8 requirement with reasonable UE design effort and terminal current consumption. If it is concluded that that UE which conforms for REL-10 would have more complex design and therefore higher current consumption than REL-8 UE then MOP relaxation is allowed.
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Text proposal for CA UE TR
----- Start of TP for the main section 6.2.4 -----
INTER-BAND CA Maximum output power 
As a baseline for inter-band CA we can assume same Maximum output power capability for REL-10 UE’s as we have for REL-8 UE. However there most likely will be band combinations where meeting the REL-8 maximum output power will be challenging with PA that is designed to full fill REL-8 requirements. Reason for this is the increased post PA insertion loss which comes from the fact that simultaneous operation on multiple bands makes UE front-end filtering and switching more complex. Increased insertion loss means that PA must operate on higher output power level to over come that loss. Higher output power means that PA current consumption is increased.

Increased insertion loss is most likely smaller for high-low band combinations compared to low-low and high-high band combinations. Reason for this is that combining two duplex-filters which are widely separated in frequency domain to single antenna feed point is easier than combining filter which are located closely in frequency domain. Combining is necessary for cost effective inter-band operation.

This issue is recognized also in 4C-HSDPA WI where maximum output power requirement is proposed to be relaxed for some dual-band combinations.

INTRA-BAND CA Maximum output power 
Intra-band CA  do not necessarily require different front-end arrangement compared to REL-8 UE hence same issues which were discussed in previous chapter for inter-band CA might not be valid, although some other issues may be revealed during the CA WI.
Way forward

In order not to require higher PA current consumption from REL-10 UE because of CA some relaxation to maximum output power may be required. Higher current consumption leads to shorter talk and stand-by times which are a top importance for users. 
The possible maximum output power relaxation should be allowed also in REL-8 operation for a UE that is REL-10 capable and supports a band combination which is allowed to have relaxation. Reason for this is that same insertion loss that is present in inter-band operation is present in single band operation. This relaxation should be taken into account also in OTA requirements. This approach has been taken also in DB-DC-HSDPA WI.

----- End of TP for the main section 6.2.4 -----
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