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1 Introduction

At RAN#45 meeting, the Work Item "1.28Mcps TDD Multi-carrier HSUPA" was approved in [1]. In this contribution, we discuss the problem of UPH and SNPL calculation for 1.28Mcps TDD MC-HSUPA. And some proposals are also given.
2 Discussion

2.1 SC-HSUPA

In SC-HSUPA for LCR TDD, according to the current specification 25.321, the scheduling information consists of several components as list below (cited from section 9.2.6.3):

-
Buffer Information: This consists of:
-
Highest priority Logical Channel (HLID)
-
Total E-DCH Buffer Status (TEBS)
-
Highest priority Logical channel Buffer Status (HLBS)
-
UE Power Headroom (UPH)

-
Serving and Neighbour Cell Pathloss (SNPL).

2.2 MC-HSUPA
With the introduction of MC-HSUPA for LCR TDD, one question about UPH and SNPL calculation arises. In this section, some considerations are given as below.
· UPH
The UPH field indicates the ratio of the maximum UE transmission power and the calculated UE transmit power. The calculation of UPH involves three parts: Pmax,tx, pathloss and Pe-base and is shown as:
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· The Pmax,tx is equal to the smaller value taken from Pmax or Maximum allowed UL TX Power which is as following:
Pmax,tx = min {Maximum allowed UL TX Power, Pmax}                   (2)
The value of Pmax depends on whether maximum UE Tx power can be shared among UL carriers or not. In case UE Tx power can be shared among UL carriers, Pmax is simply set to the maximum UE Tx power. If UE Tx power can’t be shared among UL carriers, Pmax would be determined independently by each UL carrier.
The Maximum allowed UL TX Power is configured by higher layer.
· The path loss should be considered as a parameter common for each UL carrier.
· It has been agreed by RAN1 that the inner loop power control of E-PUCH shall be independent for each carrier of one UE. That is, each carrier will have its own value of Pe-base.

According to the analysis above, among the three parameters affecting UPH calculation, at least the value of Pe-base shall be maintained for each UL carrier. So it should be reasonable that UPH should also be considered as a carrier specific parameter.
Proposal 1: In MC-HSUPA, UPH is considered as a carrier specific parameter.
· SNPL
This field may be used by the NodeB to assist its estimation of the degree of inter-cell interference that each UE will generate, and the NodeB therefore assign AG and physical resources. SNPL is calculated as:
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   {for SNPL reporting type 1}                      (3)
Where, Lserv is the mean pathloss to serving cell, and L1, L2, … LN is corresponding to the mean pathloss to each of the N neighbour cells in the monitored neighbour cell list.
There are several options of SNPL calculation list as below:
· Opt 1: calculating independently

SNPL is calculated for each UL carrier independently even it may be the same for some UL carriers.
· Opt 2: calculating by group

The UL carriers of one UE are divided into multiple groups. SNPL is only calculated once for the UL carriers which are in the same group. SNPL should be considered to be related to network deployment. In MC-HSUPA, UE may have multiple UL carriers. Depending on different policies of network deployment, the intra-frequency neighbour cells of each UL carrier of a UE may be the same with or be different from each other.
If the neighbour cells interfered of one UL carrier is different from that of an other UL carrier, SNPL should be calculated separately for the two UL carriers and may have different results from each other. But if same, calculation result of SNPL will be the same for the two UL carriers. Thus, SNPL may not need to be calculated separately for each UL carrier.

Notes: For one carrier (called carrier A) of UE, the neighbour cell interfered is the neighbour cell which contains the carrier A.

There are two methods of grouping for Opt2:
1） UE estimates the UL carriers which have entirely the same neighbour cells interfered through the neighbour cell list configured by higher layer.

2） UTRAN informs UE through RRC signalling which UL carriers have entirely the same neighbour cells interfered.
Comparing the two options of SNPL calculation, Opt 2 can save overhead of SNPL calculation compared with Opt 1. Thus Op2 is preferable. While, regarding the grouping method, the first method can save overhead of Uu interface while the second method can reduce complexity of UE. So which one is better for grouping is FFS.
Proposal 2: In MC-HSUPA, calculating SNPL by group is supported.
3 Proposal
It is suggested RAN2 to discuss the issue mentioned above and agree the following proposals:

Proposal 1: In MC-HSUPA, UPH is considered as a carrier specific parameter.
Proposal 2: In MC-HSUPA, calculating SNPL by group is supported.
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