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1		Introduction 
This contribution provides a UE RRM requirements impact assessment in [1] due to the introduction of HSPA Dual Band Uplink Carrier Aggregation (DB UL CA) [2] in Rel-13 and provides an assessment on whether the requirements are expected to change or remain the same even when the two uplink carriers are on different frequency bands as opposed to being on the same band as assumed in the specification today.
2	RRM Requirements Impact Assessment  
2.1        Active Set Dimension
Section 5.1.2.1 in [1] specifies the requirement on the number of radio links supported per uplink carrier frequency when the UE is configured with dual uplink carrier frequencies. This requirement is expected to remain the same even when the two uplink carriers are on different frequency bands.
Observation 1: There is no change needed to the active set dimension requirement due to introduction of HSPA DB UL CA.
2.2        Interruption on Primary Uplink Frequency in DC-HSUPA
Section 5.12 in [1] specifies the requirement on the transmission interruption on the primary uplink frequency can occur due to the activation or deactivation of the secondary serving HS-DSCH cell or of the serving E-DCH cell on the secondary uplink frequency.
Observation 2: There is no change needed to the requirement on transmission interruption on primary uplink frequency due to introduction of HSPA DB UL CA.
[bookmark: _Toc408321197]2.3	Maximum allowed UL TX Power
Section 6.5 in [1] defines the Maximum UE transmitter power as follows
	Maximum UE transmitter power = MIN {Maximum allowed UL TX Power, PMAX}
The specification implicitly assumes that UE transmits on a single band at any time. But when DB UL CA is enabled, the maximum UE transmitter power shall be the sum of the maximum transmitter power on both bands. Thus we need to define 
Maximum transmitter power per band = MIN {Maximum allowed UL TX Power, PMAX}
Where
-	Maximum allowed UL TX Power is per band and is set by UTRAN, and
-	PMAX is the UE nominal maximum transmit power per band and is defined by the UE power class, and specified in table 6.1 of [3] 
And the Maximum UE transmitter power shall be the sum of Maximum transmitter power on both bands. 
Proposal 1: Maximum allowed UL TX Power and PMAX needs to be defined per band
Proposal 2: Maximum UE transmitter power needs to be defined as the sum of Maximum transmitter power on both bands
2.4	Transport format combination selection in UE
In section 6.4 in [1], when the UE has more than one activated uplink frequency, the implicit assumption is that both activated uplink frequencies are on the same band. But for DB UL CA, since the two activated uplink frequencies are on different bands each with different max allowed UL Tx power, the UE will need to estimate the normalised remaining power margin available for E-TFC selection per band independently. 
Currently, when the UE has more than one Activated Uplink Frequency for single band UL CA, the UE shall estimate the remaining power which is available to be allocated to scheduled E-DCH transmissions on all activated uplink frequencies. The total available power for scheduled E-DCH transmissions is defined by:
Premaining,s=max(PMax  - i PDPCCH,target,i - PHS-DPCCH - Pnon-SG, 0)
For DB UL CA, the remaining power Premaining,s would have to be estimated per band using the PMAX,i per band. 
Premaining,s,i=max(PMax,i  - PDPCCH,target,i - PHS-DPCCH - Pnon-SG, 0)
Thus Pallocated, i which is the power allocated to the ith uplink frequency will be depedent on the maximum remaining allowed power for scheduled transmissions Premaining,s,i for the activated uplink frequency ‘i’ where i=1,2.
So the UE can estimate the normalised remaining power margin per band available for E-TFC selection for the activated uplink frequency ‘i’ for E-TFC candidate j as a function of Pallocated, i as
NRPM i,j = (Pallocated, i – PE-DPCCHi,i) / PDPCCH,,target,i
Proposal 3: The total available power for scheduled E-DCH transmissions on the ith uplink frequency will be a function of PMAX,i where PMAX,i is the UE nominal maximum transmit power on band ‘i’ where i=1,2.
2.5        UE Measurement Capability
Section 8.1.2.1 in [1] specifies the UE measurement capabilities in CELL_DCH state in terms of the number of intra frequency FDD cells, inter-frequency cells on FDD and TDD carriers, GSM cells, E-UTRA FDD cells, E-UTRA TDD cells that the UE shall be able to monitor when dual uplink carrier frequencies are configured on the same band. This requirement is expected to remain the same even when the two uplink carriers are on different frequency bands.
Observation 3: There is no change needed to the UE measurement capabilities requirement due to introduction of HSPA DB UL CA
2.6        FDD Inter-Frequency Measurements 
Section 8.1.2.3.1 in [1] specifies the requirement for cell identification time of a new cell for UEs supporting dual uplink frequencies when the UE is able to search enhanced inter-frequency measurements without compressed mode according to its measurement capability in the IE “Enhanced inter-frequency measurements without compressed mode”. 
Similarly, section 8.1.2.3.2 in [1] specifies the requirement for the number of cells on which the UE supporting dual uplink frequencies should perform CPICH measurement when the UE is able to search enhanced inter-frequency measurements without compressed mode according to its measurement capability in the IE “Enhanced inter-frequency measurements without compressed mode” and DL_DRX_Active is either 0 or 1.
These requirement will remain the same for dual uplink frequencies even when the uplink frequencies are on different bands.
Observation 4: There is no change needed to the requirements on identification of a new cell and CPICH measurement capability due to introduction of HSPA DB UL CA
[bookmark: _Toc408321257]2.7	Measurements in CELL_DCH State with special requirements
Section 8.2.2 in [1] specifies requirements for the UE to perform in parallel all physical layer measurements according to table 8.9 in [1]. UE transmitted power is one of the measurements specified. For HSPA DB UL CA, the number of parallel UE transmitted power measurements possible to request from the UE could be one per band as opposed just one measurement for the UE as in the existing specification.
Proposal 4: For HSPA DB UL CA, the number of parallel UE transmitted power measurements possible to request from the UE could be one per band as opposed just one measurement for the UE as in the existing specification.
2.8	Capabilities for Support of Event Triggering and Reporting Criteria in CELL_DCH state
Section 8.3.2 in [1] defines requirements for the number of reporting criteria to be supported in parallel for each measurement category (Intra-frequency, Inter frequency, Inter frequency (virtual active set), and Inter-RAT) by the UE configured with single uplink or dual uplink frequencies. This requirement will remain the same for dual uplink frequencies even when the uplink frequencies are on different bands.
Observation 5: There is no change needed to the requirements on the number of reporting criteria to be supported in parallel for each measurement category by the UE due to introduction of HSPA DB UL CA

3	Conclusion
This paper has provided an RRM requirements impact analysis due to the introduction of HSPA DB UL CA and make the following obervations and proposals:
Observation 1: There is no change needed to the active set dimension requirement due to introduction of HSPA DB UL CA.
Observation 2: There is no change needed to the requirement on transmission interruption on primary uplink frequency due to introduction of HSPA DB UL CA.
Observation 3: There is no change needed to the UE measurement capabilities requirement due to introduction of HSPA DB UL CA
Observation 4: There is no change needed to the requirements on identification of a new cell and CPICH measurement capability due to introduction of HSPA DB UL CA
Observation 5: There is no change needed to the requirements on the number of reporting criteria to be supported in parallel for each measurement category by the UE due to introduction of HSPA DB UL CA

Proposal 1: Maximum allowed UL TX Power and PMAX needs to be defined per band
Proposal 2: Maximum UE transmitter power needs to be defined as the sum of Maximum transmitter power on both bands
Proposal 3: The total available power for scheduled E-DCH transmissions on the ith uplink frequency will be a function of PMAX,i where PMAX,i is the UE nominal maximum transmit power on band ‘i’ where i=1,2.
Proposal 4: For HSPA DB UL CA, the number of parallel UE transmitted power measurements possible to request from the UE could be one per band as opposed just one measurement for the UE as in the existing specification.
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