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1. 
Introduction

This paper covers DB-DC-HSUPA aspects related to UE PAs operation. As already identified in the past ([1]), given the ability of DB-DC-HSUPA UE to use two independent PAs, two basic options can be considered, with regard to UE/PA power management/capability:
· Power Class 3: UE operates the two PAs independently, but sharing the total Maximum allowed UL TX power (as DC-HSUPA)
· Power Class 2: UE can operate both PAs independently, each – and simultaneously - at Maximum allowed UL TX power
While RAN4 has agreed to introduce the Power class 3 option ([2]), the other remains TBD, and still under discussion. 

From a RAN2 point of view, an initial analysis of potential spec impacts due to Power class 2 was provided in the past ([1]). This paper provides an updated summary, mainly incorporating the latest RAN2 agreements made on Power class 3, which are applicable to both power classes ([3, 4]).

The discussion is spilt in signalling and RRM aspects.
2. 
Discussion
2.1 Signalling Aspects
This section provides a short summary of RAN2 spec impacts related to DB-DC HSUPA signalling (DL/UL) to support DB-DC-HSUPA power class 2 option. Specifically, the list below highlights some “delta” (additional) RRC aspects, impacts and proposals, related/compared to what is agreed/proposed for Power class 3 ([3, 4]).
The following has been identified:

· The (re)configuration of DB-DC HSUPA can remain unchanged (generic), i.e. same for class 2 and class 3 UEs. E.g. one simple approach would be that a class 2 (or 3) UE will use DB-DC-HSUPA class 2 (or 3) operation and rules, once DB-DC-HSUPA is configured. The NW would still be able to configure the max “per-band” power for class 2 UEs via legacy signalling (Maximum UE TX power), as described next.
· Maximum UE TX power (DL) IE (*) – existing signalling can be re-used, with some specific description/definition text (for class 2). E.g. Max Tx power X for a DB-DC-HSUPA class 3 UE will mean a max per-UE power limit, whilst the same Max Tx power X for a DB-DC-HSUPA class 2 UE will mean a max per-Band power limit.

· UE capability: on top of the generic capability proposed for DB-DC-HSUPA [4], UE power class 2 (or class 3) can be indicated via legacy UE power class (UL) IE (*) – i.e. no other RRC change needed. Specific/different DB-DC-HSUPA power class 2/3 requirements will be defined in RAN4 specs.

· In DC-HSUPA, Event 6x reporting is based on total UE power. While it is proposed ([5]) that this principle is still followed for DB-DC-HSUPA class 3 UEs, it may beneficial to consider some more flexibility (for the NW) with DB-DC-HSUPA power class 2. For instance, RAN2 should discuss if class 2 UEs could be allowed to perform/report separate Event 6x measurements per band. 
(*) Note: current coding for the above IEs is provided in the Annex.  

2.2 RRM Aspects

2.2.1 Power allocation 
As said, for DB-DC-HSUPA Class 2 UEs, it is assumed to allocate the PA power independently for each carrier. As such, a class 2 UE does not need to follow DC-HSUPA power split rules, since there is effectively no power split (the two PAs can run as independent single carrier PAs).
Such improved operation, relying on independent single carrier rules, should be newly and shortly described in the specs (e.g. 25.321. 

2.2.2 E-TFC selection and Non-scheduled flow carrier allocation
As described and proposed in a separate RAN2 paper ([5]) - applicable to both DB-DC-HSUPA class 2 and class 3 operation - it seems beneficial to re-evaluate the existing data allocation rules, in order to optimize the UL performance in the presence of carrier imbalance. 
Below are the two specific proposals and motivations, which should be considered also for class 2 UEs (ref. to [5] for details)
· E-TFC selection: Perform the E-TFC selection on the carrier with better UL first  
· This improves the link efficiency, i.e. reduce the UE transmit power
· Non-scheduled flow carrier allocation: Transmit the non-scheduled flow on the low band carrier (most likely to have better UL)
· This improves the robustness of the non-scheduled flow, especially the SRB

3. 
Conclusions
This paper provided an updated summary of potential/identified spec impacts specific to the potential introduction of DB-DC-HSUPA Power class 2, still under discussion in RAN4. Overall, RAN2 spec changes are considered small and potentially not requiring ASN1 modifications.
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5. Annex
Few RRC IEs, mentioned above, are reported here (tabular coding), for reference.
10.3.6.39
Maximum allowed UL TX power
This information element indicates the maximum allowed uplink transmit power.

	Information Element
	Need
	Multi
	Type and reference
	Semantics description

	Maximum allowed UL TX power
	MP
	
	Integer(-50..33)
	In dBm


10.3.3.42
UE radio access capability => includes RF capability FDD, which includes
	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description
	Version

	UE power class
	MP
	
	Enumerated(1..4)
	As defined in [25.101]
	


There is also a power class 3bis:
10.3.3.33a
RF capability FDD extension
	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	UE power class extension
	MP
	
	Enumerated(1..4)
	.. A UE with UE power class 3bis signals the value 3. Four spare values are needed
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