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1. Introduction
In the Sorrento meeting, the following text was agreed [1]. 
· Shifting is a sub-set of hopping patterns.
· Hop-pattern/shift is tied to cell group ID.
· Pattern known in step #2 , 170 hop ”patterns”

· Hopping period equal on one 10 ms frame

· All subframes of cell/carrier are either hopping or not hopping.
· [In practice implies carriers with MCH/MBSFN subframes do not hop]

· To find out if hopping or not hopping is used. TBD at next meeting
· Indicated from S-SCH (step 2) or
· Detected from step 3 (twice as many hypothesis)

This paper discusses unclear points to be clarified and issues regarding the text. Based on the discussion, we propose:

· The 2D pseudo random sequence have a period of 10ms.

· The minimum period of operation mode (hopping or not hopping) is much longer than 10ms [value FFS]

· If the mode of target cells is included in neighbor cell lists [FFS in RAN2] the minimum period of frequency hopping mode change should be compatible with the neighbor list update interval

· One of hopping or shifting may be eliminated in order to avoid having to divide the 170 hop patterns into for example  ½ hops and ½ shifts
· For example, having only 6 cell group IDs tied to 6 shifts may be insufficient

· DL RS boosting may be assumed to be used in hopping mode and not used in not hopping mode.

· Not hopping could still use boosting.

· Dynamic (very short term) boosting is undesired

· Signaling of boosting values (desired and neighbor cells) is FFS

· Frequency hopping mode (1 bit) is indicated from S-SCH (step 2) unless it is shown to cause significant performance loss.

2. Discussions
2.1. Period of pseudo-random sequence

The period of the two-dimensional pseudo-random sequence is not decided yet. The hopping period of 10ms was agreed so that the period of the two-dimensional pseudo-random sequence could also be 10ms. Or 5ms, same as SCH period, might be another candidate.
2.2. Minimum period of operation mode change
The minimum period of the frequency hopping mode is an open issue. The agreements in Sorrento allow us to change the frequency hopping mode over a short period of time, even over an interval as small as one radio frame (10ms). Too short a frequency hopping mode update period will increase the complexity of functions such as neighbor cell search, inter-RAT measurement, and even the demodulation of control and data symbols because UE’s will need to continuously re-validate the frequency hopping mode on serving or target cells. Thus, a much longer period than 10ms would be preferable for avoiding unnecessary UE overhead and power consumption for such re-validation purposes. An acceptable frequency hopping mode update period is FFS.
2.3. Neighbor cell list
Although the contents of neighbor cell lists for neighbor cell search and inter-RAT measurement have not been decided yet, an additional consideration – one related to that discussed above – is whether the frequency hopping mode of target cells should be included in neighbor cell lists. This may be necessary if all cells do not use the same mode. If the network broadcasts the frequency hopping mode of target cells in neighbor cell lists, the minimum period of frequency hopping mode change should be comparable with the update interval applicable to neighbour lists. This issue is FFS with RAN WG2.
2.4. Size of subset for shifting
Although it was agreed that frequency shifting is a subset of hopping patterns, the size of the subset is not defined. It is not sufficient that only 6 hopping patterns (determined by cell group IDs) are used for shifting, with the rest for hopping, and the set for shifting should also be consistent with the maximum number of cells belonging to a Node-B defined by RAN WG3. According to TS 25.433 [2], a Node-B of WCDMA can configure up to 256 cells based on the parameter “maxCellinNodeB”. If this value 256 is applied to Node-B of LTE, up to 86 hopping patterns (>256/3), exceeding a half of the total number 170, must be able to be assigned to a single Node-B. Even if we divide the 170 hopping patterns into the two subsets: 85 for shifting and the rest 85 for (pure) hopping, either shifting or hopping doesn’t quite satisfy the parameter “maxCellinNodeB” in this example. 
We might have the following potential approaches (in no particular order).

· Asking RAN WG3 to reduce “maxCellinNodeB” to a smaller number such as 64 and 128. If 64, a possible subset size is minimum 24 (4x6 > 64/3), that is, the rest 146 are used for hopping.

· Allowing a deployment limitation between the number of cells belonging to a Node-B and hopping patterns tied to the cell group IDs.

· Abandoning cell planning (cell group assignment) using only the shifting subset because shifting is no longer an independent operation mode.

· Eliminate either shifting or hopping such that either the shifting set or hopping set has the full 170 patterns. 
2.5. RS power boosting

It was agreed in the Riga meeting that we discuss frequency hopping and RS power boosting separately. However, generally speaking, RS power boosting is needed to achieve the performance benefit of hopping. If RS power boosting is not applied, hopping might give less performance improvement. Thus we could assume that RS power boosting is utilized when it is in the hopping mode. On the other hand, the zero offset mode typically may not need RS power boosting.
In the neighbor cell search and inter-RAT measurement, the network knows the boosting values of all LTE cells and can calculate the SINR of data sub-carriers based on the SINR of RS sub-carriers reported by UE. UE is not required to know or detect the RS power boosting of the neighbor cells. However, the period of operation mode change that causes any parameter update of RS power boosting is required to be enough long for making sure that UE can execute a stable SINR measurement. If we want a certain short period of operation mode change with RS power boosting update, we might need an indication to UE of RS power boosting for assisting stable measurement. Thus an indication of RS power boosting could be an open issue.
2.6. Indication of operation mode

We have the two candidates to know the frequency hopping mode: indication bit in the secondary SCH and detection by hypothesis of RS. If it is allowed to include the indication bit without significant performance loss, we would prefer the indication bit in the secondary SCH. Then we can also validate the operation mode at the 3rd step.
3. References

[1]. R1-070630, “Way forward on DL RS,” Ericsson, Nokia, Huawei, NTT DoCoMo, Motorola, 
Qualcomm, Samsung, TI, Alcatel-Lucent, LGE, Nortel Networks, RAN1 #47bis, Sorrento, Italy, January 2007.
[2]. 3GPP TS 25.433 V7.3.0 (2006-12), “UTRAN Iub interface Node B Application Part (NBAP) signalling (Release 7)”


















































































































































































































































































































































































































































































































































































































































































                                                                                                                                            Page 1 of 3

