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1 Introduction
During RAN2#83Bis meeting a liaison to RAN4 [1] has been sent to inform about the work on UTRA neighbour cell list (NCL) extension and ask about feasibility of this extension from the perspective of UE RRM performance requirements. In particular, RAN2 would like to know what would be the impact on current cell identification and measurement requirements. 
This contribution tries to evaluate the possible impact of intra-frequency and inter-frequency NCLs extension on UE RRM performance requirements. The requirements which need revision due to proposal from [1] are cell identification and measurement requirements defined in TS25.133 [2]. 

2 Discussion
From the perspective of presented change, UE is supposed to monitor two times more cells for which it can perform measurements than specified by current requirements. At the same time, RAN2 proposal does not explicitly say about increasing the number of cells which UE has to measure. Because of that it is assumed that UE should follow current measurement performance requirements after extension of NCL as well.

Due to that, further evaluation of NCL extension feasibility should concentrate on cell identification performance requirements in terms of time needed for detection of single cell from NCL. Following paragraphs shortly discuss 3-stage procedure of cell detection, as well as present current performance requirements which define what should be the maximum time needed for identification of one cell from NCL in CELL_DCH state and discusses these requirements from the point of view of RAN2 proposal.

According to TS25.133 [2], UE in CELL_DCH state shall be able to monitor up to 32 intra-frequency FDD cells (including active set) and 32 inter-frequency cells, which means that all those cells have to be identified by UE.

If intra-frequency cell belongs to monitored set, the identification performance requirements in terms of time needed for detection of single cell are as follow:

· If DL_DRX_Active = 0
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· If DL_DRX_Active = 1 and the UE DRX cycle < 10 subframes, the UE shall be able to identify and decode the SFN of a new detectable cell belonging to the monitored set within Tidentify intra = 800ms. 

· If DL_DRX_Active = 1 and the UE DRX cycle ≥ 10 subframes, the UE shall be able to identify and decode the SFN of a new detectable cell belonging to the monitored set within Tidentify intra = 1.5s. 

In case of inter-frequency cells, a new detectable cell belonging to the monitored set should be identified within:
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It can be noted that none of presented periods is dependent on number of cells in neighbour list, i.e. independently on the size of NCL, time needed for identification of one cell stays the same. As already mentioned before, cell detection consists of 3-steps procedure described in TS25.214 [3]. During the first step of this procedure UE determines slot timing of cell by detection of P-SCH channel. In second step UE detects S-SCH, which allows it to determine frame timing of cell by identification of one of 64 possible sequences (scrambling code groups) which can be carried by S-SCH. The length of each sequence is one frame (15 slots), so UE by detection of the beginning of particular sequence (first slot in frame) is able to identify frame timing of detected cell. When UE already knows frame timing and scrambling code group of detected cell, in third step it determines primary scrambling code, i.e. detects which of 8 possible primary scrambling codes, included in detected code group, is used in the cell.

Duration of all these 3 steps determines cell identification performance requirements, i.e. period after which UE is ready to perform CPICH measurement of identified cell. As CPICH measurement period and number of cells which UE shall measure is out of the scope of this discussion, only 3-steps cell detection procedure decides about feasibility of NCL extension from 32 to 64 cells. From the perspective of first step, when UE detects P-SCH, information included in NCL is unhelpful for UE as all cells use the same primary synchronization code carried by P-SCH. Second step seems to be unaffected by proposed NCL extension as well, since UE anyway has to compare 64 different sequences to determine which of them is used by detected cell. However, in this case NCL information may give UE some indication about subset of cells under consideration, but it is expected to have minor impact on the overall duration of second step. It looks similar in case of third step when UE has to analyze all primary scrambling codes to determine the right one among all 8 possible for detected scrambling code group. 

Taking the above into account it can be concluded that extension of UTRA NCL from 32 to 64 is feasible from the cell identification requirements point of view because it can have only minor impact on the overall length of particular neighbour cell identification period in CELL_DCH state for both intra- and inter-frequency. Additional UE optimization may make it happen to improve UE procedures in terms of more optimal identification of extended number of neighbour cells.

Presented analysis has been conducted for CELL_DCH state, but it can be assumed that similar conclusions can be drawn for other RRC states as well, with indication that in case of Idle state, CPICH measurements shall be performed for all identified cells, so number of measured cells increases with NCL size, unlike in other RRC states, where it stays the same.

To summarize: it can be expected that extension of UTRA NCL size from 32 to 64 cells is feasible from the point of view of UE RRM performance requirements for intra- and inter-frequency in all RRC states. However, at RAN4#69 meeting in San Francisco several contributions on this issue have been presented [4][5][6][7], where some of them indicated unfeasibility of NCL extension in particular cases, i.e. for inter-frequency in non CELL_DCH states [6]. On the other hand, all analyzes are in line in regards to CELL_DCH feasibility on NCL extension in both intra- and inter-frequency cases:

Proposal 1 from [4]: “Increasing intra-frequency and interfrequency neighbour cell list sizes from 32 to 64 cells with the same minimum UE performance requirements is feasible in all RRC states (CELL_DCH, CELL_FACH, CELL_PCH, URA_PCH & Idle)”     

First bullet of summary from [6]: “CELL_DCH UE shall be able to monitor 64 intra-frequency and inter-frequency cell in the NCL.”  

If the final conclusion for all RRC states cannot be drawn at this moment, due to the alignment above and for the sake of progress, the following is proposed:

Proposal: Agree that UTRA NCL extension from 32 to 64 cells is feasible in CELL_DCH state for both intra- and inter-frequency from the point of view of current UE RRM performance requirements. 

If the above proposal is agreed, RAN4 should consider sending an LS to RAN2 and inform about the progress in the discussion. Draft LS with such information is presented in [8]. Regarding remaining RRC states, RAN4 should continue the discussion and draw the final conclusions as well.

3 Conclusion 

This contribution checks the feasibility of UTRA NCL extension from the perspective of UE RRM performance requirements. It has been presented that RAN2 proposal has only minor impact on overall cell detection performance in all RRC states and because of that extension of NCL from 32 to 64 cells is feasible. However, to address some concerns raised during previous discussion, following proposal is presented for agreement in RAN4 which can be followed by LS to RAN2.

Proposal: Agree that UTRA NCL extension from 32 to 64 cells is feasible in CELL_DCH state for both intra- and inter-frequency from the point of view of current UE RRM performance requirements.
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