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1. Introduction

In the last meeting RAN4 initiated the RF requirement work related to the WI on dual cell HSUPA [1]. In this paper we briefly analyze the impact of introducing dual cell HSUPA on the RRM requirements [2]. 
RRM requirements are affected by the progress in other working groups such as mobility procedures in RAN2 and measurement definition in RAN1. Therefire depending upon the on going discussions in RAN1/RAN2 additional RRM requirements could be addressed in future meetings. 
2. Dual Cell HSUPA Active Set Size
In section 5.1.2.1 in TS 25.133 (legacy release 6), for E-DCH the active set size is specified to be 4 radio links, which also includes the serving E-DCH radio link. 
RAN4 needs to specify the requirements for E-DCH active set size for DC HSUPA. 

RAN2 has finalized the procedures for active sets for DC HSUPA. According to the RAN2 agreements the serving E-DCH cells on both carriers belong to the same sector. However, the non-serving E-DCH cells are independent, which means they may belong to different sectors. 

According to agreements in RAN1/RAN2, in dual cell HSUPA operation no DCH is allowed. Therefore, UE in soft handover will have to receive E-DCH downlink control channels and F-DPCH on all soft handover radio links. This means in dual cell HSUPA only requirements related to E-DCH active set should apply. 
As stated above that to support legacy E-DCH (single carrier case), the active set size is 4. In order to ensure same performance on both cells in dual cell HSUPA operation, we propose to use the same active set size on the secondary carrier. 

Proposal#1: It is propose that for dual cell HSUPA, the active set size is 4 per carrier. If the proposal is acceptable then a formal CR can be drafted in the next meeting. 
3. Measurements on Adjacent Downlink Carrier in Dual Cell HSUPA Operation
A DC HSUPA capable UE will also support DC HSDPA operation in the downlink. The CPICH RSCP and CPICH Ec/No are the primary measurements used for mobility in WCDMA. 

Due to shorter delay, the measurements without compressed mode are beneficial in general. However, the impact is less severe in DC HSDPA than in DC HSUPA. One main reason is that in DC HSUPA due to autonomous E-TFC operation, network has relatively less control over the interference situation. Furthermore, in DC HSUPA (which also supports DC HSDPA) the compressed mode would cause throughput loss on both uplink and downlink since typically gaps are created in both UL and DL.  

By the virtue of measuring on adjacent carrier without compressed mode, faster measurements could be obtained without losing UL/DL throughput and therefore would assist the network to have better control of the interference.
Proposal #2: For DC HSUPA operation, that is UE supporting DC HSUPA, the CPICH measurements on an adjacent carrier without compressed mode are made mandatory. 
Proposal #3: A DC HSUPA capable UE even if configured in single cell operation by the RNC shall be capable of measuring on an adjacent carrier without compressed mode. 

Proposal #4: A DC HSUPA capable UE configured in dual cell operation by the RNC shall be capable of measuring on an adjacent carrier without compressed mode regardless whether any uplink or downlink cell is deactivated by the HS-SCCH order. 
The above proposals heavily impact RAN2 procedures. We believe that the existing signaling/procedure defined for optional UE capability of measuring without compressed mode in release 8 could be reused. However these issues need to be addressed in RAN2.
If the above mentioned proposals are acceptable in RAN2/RAN4 then RAN4 can specify the corresponding requirements. We feel that the current release 8 cell search and CPICH requirements for the UE capable of measuring on adjacent carrier without compressed mode can be reused.   
4. E-FTC Restriction Requirements
The E-TFC restriction requirements are specified in section 6.4.2 in TS 25.133[2]. In dual cell HSUPA the UE will independently apply E-TFC restriction on the two carriers. The details of E-TFC restriction procedures are being discussed in RAN2. Depending upon the outcome of the discussion in RAN2, the E-TFC restriction requirements in 25.133 may have to be reviewed and updated accordingly.  
5. Interruption due to Activation and Deactivation of Secondary Uplink Carrier
In dual cell HSUPA, the secondary uplink carrier can be activated and deactivated by sending HS-SCCH orders. A dual cell HSUPA capable UE will typically use single local oscillator, whose center frequency of operation could be adjusted depending upon whether single UL carrier or both UL carriers are activated. Upon receiving HS-SCCH orders to activate or deactive the secondary UL carrier, UE will require some time to adjust the local oscillator center frequency. 
The delay due to local oscillator frequency adjustment could be quite short (e.g. less than 1 ms) but such requirement is difficult to test. Furthermore, from the network operation perspective, the interruption of E-DCH transmission is of particular interest. For example, during the E-DCH transmission interruption due to the activation/deactivation of the carriers, the network can avoid issuing grants to such a UE. We therefore suggest that the requirements associated with the interruption of actual E-DCH transmission are specified. The interruption will occur on both carriers regardless whether the secondary carrier is activated or deactivated. These requirements are expected to be in the order of TBD time slots (or TBD ms). 
Proposal #5: In dual cell HSUPA, the E-DCH transmission on any of the carriers shall not be interrupted for more than [TBD] ms after receiving the HS-SCCH order for the activation or deactivation of the secondary carrier.  
6. Summary
In this paper we have analyzed the impact of introducing dual cell HSUPA on the RRM requirement work in RAN4. The main issues addressed in this paper are: active set size requirements, measurement on adjacent DL carrier without compressed mode, E-TFC restriction and E-DCH transmission interruption due to activation and deactivation of secondary carrier. 
For several of these issues we have expressed our views and would like to get feedback from other companies. Formal CRs can be drafted in future meetings if agreements are reached in RAN4 or if necessary in other working groups. 
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