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1 Introduction

This contribution discusses the open issues currently present in TR 25.878 “Radio Link Timing Adjustment” and describes possible solutions with regards to the benefits of some options comparing to alternatives. The paper proposes also to introduce some solutions in the agreement section of the technical report, so that the related work item can be brought to completion in due time.
2 Discussion

2.1 Direction of the timing adjustments.

The contribution presented at TSG RAN3 #22 by Samsung (R3-012013), suggested that only positive timing adjustments are needed in order to prevent a radio link from shifting out from the UE receiving window. However, being this shifting a result of stocastic processes which are to be considered unpredictable, there is the same probability for a radio link to shift out from the receiving window in either direction. Therefore both positive and negative adjustments are needed.





Fig.1: Direction of the timing adjustments.

2.2 Range of the timing adjustments.

When the purpose of the timing adjustment is to bring a radio link back into the UE receiving window when it is shifting out from it, then an adjustment of +/- 256 chips is the one to adopt (the current study areas in the technical report suggest the possibility of bigger adjustments). The UE receiving window consists of 256 chips plus two 20-chip margin side bands. Therefore in order to adjust the timing of an individual RL to avoid it shifting out from the receiving window at the UE, 256 chips adjustments should be enough. 

2.3 Preferable adjustment mechanism.

When discussing the adjustment mechanisms, it should be taken into consideration what elementary procedures currenly present in the specifications could support the feature (or if new procedures are needed) and by means of which information elements (new or already specified) this feature shall be realised.

It appears reasonable to enhance the Synchronised Radio Link Reconfiguration Preparation procedure in both NBAP and RNSAP. There is no need to specify new procedures nor to impact more procedures than these.

In line with one of the options presented by Samsung at RAN3 #22, it seems appropriate, being the only needed adjustments 256 chips wide, to introduce a new information element that represents a relative shift of 256 chips in positive or negative direction. The figures below illustrate a possible outline of the solution.
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This IE indicates the direction, positive or negative (with regards to the SFN timing), of the required Radio Link timing adjustment, which has always a size of 256 chips.
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3 Conclusions

Based on the above discussion, it appears reasonable that the adjustments of the radio link timing shall be both positive and negative, as the concerned radio link could shift outside the receiver’s window in either direction.

More over, it appears that the timing shall be corrected by 256 chips in order to move a radio link back into the UE reception window.

The preferred mechanism to perform the adjustment of the radio links timing shall then be, according to the arguments outlined above, to enhance the Synchronised Radio Link Reconfiguration Preparation in both NBAP and RNSAP by introducing a new information element indicating, by its presence, that a timing adjustment is required and, by its value, the direction of such correction (positive, negative).

4 Proposal

According to the previously discussed issues and to the related conclusions, it is proposed to:

· Reflect the content of the above discussion and conclusions in the RAN3 Study Areas subclause of Technical Report 25.878;

· Introduce the following agreements in the Agreement subclause of Technical Report 25.878:

· The timing adjustments shall be both positive and negative;

· The step-size of the timing adjustments shall be 256 chips; 

· The impacted Iub/Iur elementary procedure shall be Synchronised Radio Link Reconfiguration Preparation;

· The adjustment mechanism shall consist of a new IE indicating with its presence the need for a timing adjustment and with its value the direction (positive/negative) of such adjustment;

Furthermore, it is proposed to liaise RAN2 to brief them about the progress of the RAN3 work so far and to encourage them to actively contribute to the work item.

If what presented above is agreed, Ericsson is willing to draft the LS to RAN2 during this meeting and present the CRs reflecting the agreements at the next RAN3.
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