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1. Introduction

At RAN1#65 meeting, a text proposal on synchronization and time alignment for MP-HSDPA was proposed [1]. In this contribution, we detail the proposal of time compression. At the end, a TP for TR 25.872 is presented.
2. Discussion
UE shall transmit ACK/NACK 7.5 slots after receiving the HS-PDSCH subframe which is defined in TS 25.211, so NodeB shall finish the ACK/NACK decoding and scheduling within 4.5 slots at least.
Two cells which may belong to the same NodeB (Intra-NodeB) or non-colocated NodeB (Inter-NodeB) are involved in MP-HSDPA. Slot boundaries of the two cells may be not aligned because of the time drift of different clocks, time relative delay (Tcell) introduced to avoid having overlapping SCHs and time relative delay introduced by different transmission distances etc. 
For intra-NodeB, Tcell of the two cells may be 0.1~0.9 slots and all the time difference counts up to about 0.105~0.905 slots, assuming that the soft handover region is within 1 km which results in a time difference of no more than 0.005 slots.

For inter-NodeB, since the two subframes from the two cells needs to be paired up for MP-HSDPA transmission, the time difference counts up to about 1.5 slots. Both UE and NodeB share the 1.5 slots time compression. It is rigorous for the current time budget that NodeB has to schedule within 4.5 slots and therefore the time compression introduced by MP-HSDPA should be limited. We propose NodeB has fewer burdens in order to ensure the scheduling. Figure 1 shows an example, where NodeB burdens the compression of 0.5 slots at maximum.
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Figure 1: HS-DPCCH Timing for MP-HSDPA Inter-NodeB
3. Conclusion
In this contribution we propose:
Proposal 1: Both UE and NodeB share the time compression for inter-NodeB. 

Proposal 2: NodeB has fewer burdens and the maximum of compression is 0.5 slots for inter-NodeB.
4. Text Proposal 

****************************************** TEXT START *****************************************
8
Impact on Implementation
In an HSPA system, slot boundaries for any two cells do not coincide. Moreover, clocks at different cells could have different sources and thereby can drift relative to each other, particularly across Node-Bs. Hence, the HS-DPCCH timeline on the Uplink needs to be defined for MP-HSDPA capable UEs. 
ACK timelines are well-defined in 3GPP TS 25.211. The UE transmits ACK 7.5 slots after receiving the HS-PDSCH sub-frame. When MP-HSDPA is deployed and the UE reports ACKs from serving and secondary serving cells using the Rel-8 format, timelines need to be compressed both at the UE and Node-B. The time compression is up to about 1.5 slots. The UE burdens all the compression if the time difference of two subframes paired up is no more than 1 slot; The UE burdens 1 slot compression if the time difference of two subframes paired up is more than 1 slot.
Figure 8.1 shows an example, where the timeline of HS-DPCCH at the UE and Node-B can both be changed so as to distribute the burden of early ACK generation and decoding between the UE and Node-B. In this example, ACK is generated 6.5 slots after the reception of subframe 0 of secondary serving cell, thereby compressing ACK timeline at UE for secondary serving cell. For the serving cell however, the timeline is compressed at the cell site for decoding ACK.
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Figure 8.1: ACK Timeline burden shared by both UE and Node-B
******************************************* TEXT END ******************************************
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