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1. Introduction
With the introduction of “Common E-RGCH” and “TTI alignment” sub features in Rel-11 FE_FACH, the UL interference in Cell_FACH state can be better controlled by HSPA+ NW, consequently the UL capacity shall get boosted. 
Per stage 2 normative texts in latest spec. 25.308: 
“The UE in CELL_FACH state receiving HS-DSCH performs normal cell reselection process except during periods when it is transmitting on common E-DCH resource, during which the UE is prevented from making cell reselections.”
Furthermore: “UE disregards the measurement occasions while a common E-DCH resource is allocated to the UE”
which implies two basic demerits for UE making UL transmission on common E-DCH resource as below:
1: UE is not allowed to perform any kind of cell reselection (intra/inter-freq/inter-RAT) when occupying common E-DCH resource, so causes restricted mobility in HSPA+.
2: In case UE is at cell edge, it may bring considerable UL interferences towards intra-frequent neighbouring cells, and this was deemed as source for addition UL interference, hence [1] proposes to enable UE to release common E-DCH resource earlier despite of leftover data in buffer.
Generally, we share the motivation from [1], and would like to investigate above issue further in this contribution.
2. Discussions
Regardless of HSPA+ NW implementing “Common E-RGCH” or not, there are use cases that UE occupying common E-DCH for long time may cause considerable UL interference towards intra-frequent neighbouring cells. The UL interference power imbalance between serving cell A and target cell B results in the main motivation for early common E-DCH release as explained in [1], however, this may be partially true for HomoNet deployment, but not always valid for HetNet deployment. As indicated in Figure 1 below, due to bigger Pathloss of target cell B, UE may not definitely cause bigger UL interference toward cell B than cell A when moving from A towards B. Actually, if UE releases old common E-DCH resource in cell A and acquires new common E-DCH resource in cell B for transmitting leftover data, UE may reversely cause even bigger UL interference toward cell A than cell B. However, for the other mobility direction where UE moves from Cell B towards A, the early common E-DCH release may bring much gain. To extend a little bit, the analysis of UL interference pain & gain may become more complicated for a cluster of HetNet neighbouring cells, so needs carefully studied.
[image: image1.png]



Figure 1: UL interference power imbalance in HetNet
Observation 1: Early common E-DCH release mechanism is helpful in some NW deployment cases.

Observation 2: The UL interference pain & gain needs more analysis with different NW deployment topology.
For intra-NodeB scenario, it is relatively easier for NW to coordinate the UL interference info between serving cell A and target cell B. Besides, NW may also easily decide whether and when to perform UL load balance between cell A and B. In such case, NW can actually perform explicit common E-DCH release whenever necessary despite of UEs’ situations. For inter-NodeB scenario, UE initiated request for common E-DCH release seems more suitable, but it is FFS issue whether source NodeB should always release old common E-DCH resource immediately upon UE request, or needs some pre-coordinating work with target NodeB to avoid adverse phenomena such as bad UE QOE or ping-pong mobility etc.
Observation 3: The applicability for intra-NodeB and inter-NodeB scenarios might need distinguished.
Based on above observations, we make following proposal:

Proposal 1: To study the applicability of early common E-DCH release mechanism in more refined use cases.
In [1], it was proposed to use “fake stand alone SI (TEBS=0)” informing source NodeB about early common E-DCH release when the intra-frequency cell reselection criteria is met. Such mechanism shall not bring much implementation complexity for UE, but may not be good from performance viewpoints. There are some issues worth considering further as below:
1: If the leftover data in buffer is small, e.g. below certain threshold, wouldn’t the second Common E-DCH acquisition process in target cell B seem kind of overhead? On the other hand, if UE just finished transmitting a bit amount of data before cell reselection, wouldn’t the first Common E-DCH acquisition process in source cell A seem kind of overhead?
In our mind, though the intra-frequency cell reselection might be the best triggering time point, but should not be the only factor for triggering conditions. Furthermore, if UE is splitting and transmitting single UL DCCH message across two cells, it seems non-sensible, so it’s better not to interrupt the DCCH message transmission. There might be also some concerns for UE mobility traces, whether such early common E-DCH release may always benefit the NW total UL capacity.
2: Source NodeB cannot distinguish whether a stand alone SI (TEBS=0) is fake or real, but release the old common E-DCH resource immediately as legacy behaviour. Such mechanism is clean, and does not bring additional implementation complexity for NW, but some more attractive idea is worth considering e.g.: why couldn’t UE inform source NodeB about above scenario with special SI coding info, so that source NodeB tries to allocate more serving grants and UE tries to transmit leftover data more quickly than before. By such means, all problems raised above can be avoided.
3: Based on SI info report (pending data amount, power headroom) and L3 measurement report, NW can be aware of UE’s situation clearly, so can also trigger Cell_FACH -> Cell_DCH state transition, make UE enter SHO mode possibly. Such handling is especially beneficial if UE will spend more time staying in SHO region and has more UL pending data, because Cell_FACH is normally less efficient than Cell_DCH at dealing with complex situations. Such handling may also be applicable for legacy NW and UE. Furthermore once UE becomes independent of common E-DCH resource in either source or target cells, the inter-freq/inter-RAT restricted mobility can be relaxed a lot as well.
Based on above issues, we make following proposals:
Proposal 2:  To study further the triggering mechanism if UE has leftover UL data meanwhile facing intra-frequency cell reselection.
Proposal 3: To study further whether NW based solution is better at solving above problem in comprehensive sense.
3. Conclusions
In this contribution, we made some consideration on the issue: How to overcome the restriction of cell reselection for UE occupying common E-DCH resource in Cell_FACH state. We would kindly ask RAN2 to consider following proposes:
Proposal 1: To study the applicability of early common E-DCH release mechanism in more refined use cases.

Proposal 2:  To study further the triggering mechanism if UE has leftover UL data meanwhile facing intra-frequency cell reselection.
Proposal 3: To study further whether NW based solution is better at solving above problem in comprehensive sense.
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