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1 Introduction
RAN4 at #74 meeting in Athens stared discussion on core requirements of HSPA Dual-Band UL carrier aggregation work item, which resulted in approval of way forward document [1] including agreements and further steps of work on this enhancement. Subsequently, at RAN#67 meeting, WID of this work item has been revised to version [2], which now recommends also study on RRM requirements impact due to introduction of dual-band uplink transmission.

This contribution discusses RRM requirements of TS25.133, which may require closer look due to potential impact caused by introduction of dual-band uplink transmission.   
2 Discussion
As a starting point for the discussion on RRM requirements impact, one can use agreements made in WF [1] as well as decisions taken on similar work for LTE (inter-band UL CA). Based on that, following requirements of TS25.133 has been identified as potentially impacted or requiring clarification due to introduction of dual-band UL transmission:
· Interruption on Primary Uplink Frequency (section 5.12)

· Transport format combination selection in UE (section 6.4) and Maximum allowed UL TX Power (section 6.5)
2.1. Interruption on Primary Uplink Frequency (section 5.12)
For UEs capable of DC-HSUPA it is allowed to interrupt uplink transmission on primary carrier 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. This interruption can occur because of UE architecture, which assumes common blocks of digital-baseband-front-end and RF for both UL frequencies. In case of dual-band HSUPA, it is assumed that UE architecture contains those blocks partially separate, which is also the case for UE capable of LTE inter-band UL CA. Due to that, LTE requirements (section 7.8.2 of TS36.133 – example in the frame below) allow primary UL frequency interruption not for all UEs capable of inter-band UL CA but only those which require it, i.e. need interruption to not lose scheduled data transmission. 
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Taking the above into account, it should be considered to reword existing requirement in section 5.12 of TS25.133. Proposed rewording can be as follows:
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Such rewording would prevent unnecessary interruptions in case of UEs which do not need them to save data transmission scheduled on primary UL frequency during activation/deactivation of secondary UL frequency. 
Observation 1: Requirement of Interruption on Primary Uplink Frequency from section 5.12 of TS25.133 may need rewording.
2.2. Transport format combination selection in UE (section 6.4) and Maximum allowed UL TX Power (section 6.5)
Requirements of TFC selection in UE and maximum allowed UL Tx power are connected and can be discussed in parallel.
Maximum UE Tx power is defined in current specification as follows:
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It is clear that Maximum UE Tx power is equal to either Maximum allowed UL TX Power or PMAX, whichever of them is smaller, but at this moment neither of them is yet decided to be defined per band or per UE in case of dual-band HSUPA. According to WF [1], RAN4 has decided that the definition of PMAX has to be generalized in order to include the measurement of the power over all the uplink carriers across different bands but whether to consider maximum output power per carrier or define a new maximum output power limit across both carriers is TBD. In this contribution it is proposed to define PMAX per UE, i.e. across both carriers. This approach has been used in case of LTE inter-band UL CA, where new table 6.2.2A-0 has been added to TS36.101 with values of PMAX across all allowed UL inter-band configurations. In similar way, Maximum allowed UL TX Power should be defined for dual-band HSUPA in TS25.331, i.e. no changes would be needed to current definition which assumes TX power per UE.

Observation 2: No change is needed for Maximum UE transmitter power requirement if Maximum allowed UL TX Power and PMAX are defined per UE for dual-band HSUPA, which limits impact on specifications and is aligned with LTE requirements. 
Since PMAX is proposed to be defined per UE (band combination) no changes would be needed also to requirement of TFC selection in UE.
Observation 3: No change is needed for Transport format combination selection in UE requirements if PMAX is defined per UE.
In the current specification, maximum power reduction for E-TFC (E-TFC MPR) is defined per UE for all configured UL frequencies. However, according to WF [1] MPR for dual-band HSUPA should be defined per carrier (MPR for primary carrier is decided to be equal to the single carrier MPR requirement. For secondary carrier it is FFS). Due to that, E-TFC MPR requirement would need modification to capture that maximum power reduction for E-TFC on each UL frequency should not exceed values define in TS25.101. At the same time it should be remembered that E-TFC restriction requirements, in terms of estimation of total remaining power reserved for some non-scheduled transmissions, are proposed to remain unchanged. MPR is then estimated for each frequency (on different band) based on total remaining power.
Observation 4:  E-TFC MPR requirement would need modification to capture that maximum power reduction for E-TFC applies on each UL frequency separately according to values defined in TS25.101 for dual-band HSUPA.
Conclusion

This contribution discusses impact of HSPA Dual-Band UL carrier aggregation work item on RRM requirements of TS25.133. Based on provided analysis, following observations have been made:
Observation 1: Requirement of Interruption on Primary Uplink Frequency from section 5.12 of TS25.133 may need rewording.
Observation 2: No change is needed for Maximum UE transmitter power requirement if Maximum allowed UL TX Power and PMAX are defined per UE for dual-band HSUPA, which limits impact on specifications and is aligned with LTE requirements. 

Observation 3: No change is needed for Transport format combination selection in UE requirements if PMAX is defined per UE.
Observation 4:  E-TFC MPR requirement would need modification to capture that maximum power reduction for E-TFC applies on each UL frequency separately according to values defined in TS25.101 for dual-band HSUPA.
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7.8.2.4	Interruptions at SCell activation/deactivation for inter-band CA 


When an inter-band SCell is activated or deactivated as defined in [2] the UE that requires interruption is allowed an interruption of up to 1 subframe on PCell during the activation/deactivation delay defined in Section 7.7. This interruption is for both uplink and downlink of PCell.





Maximum UE transmitter power = MIN {Maximum allowed UL TX Power, PMAX}


Where


-	Maximum allowed UL TX Power is set by UTRAN and defined in [16], and


-	PMAX is the UE nominal maximum transmit power is defined by the UE power class, and specified in table 6.1 of [3] 








When the UE is configured with intra-band dual uplink carrier frequencies, 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.


When the UE is configured with inter-band dual uplink carrier frequencies, the UE that requires transmission interruption on the primary uplink frequency is allowed an interruption 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.











