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1 Introduction
In the previous meeting, RAN2 reaches the agreement that UE does not read system information during handover. The principal background of the decision is what was agreed in Sevilla meeting in RAN1. That is, PRACH period of 20ms is only used for the synchronized cells. This means UE can assume PRACH period is always 10ms or less than that for handover to asynchronized cells. This RAN1 agreement was originally to make UE avoid the necessity of reading SFN during handover, and based on this, RAN2 also agreed that UE does not read system information during or prior to handover. Even though this agreement can be valid for most handover cases, there is a problematic handover case when UE cannot know PRACH timing without reading SFN. We investigate this and propose solutions.
2 Handover Problems
2.1 Current Agreements and Problems

Since handover is time critical especially for LTE which cannot enjoy soft/softer handover, RAN1 has been trying to avoid SFN reading by handover UE to quicken the handover procedure. In an attempt to access a target cell, UE should have an exact knowledge of PRACH timing in the target cell. Through the synchronization process UE can be aligned to 10ms radio frame timing since synchronization signal is transmitted with every 10ms period. In case PRACH period is equal to or less than 10ms, synchronization process is sufficient for the handover UE to identify PRACH timing in target cell. There is, however, a handover situation where handover UE is not able to know PRACH timing if it does not read SFN. This problematic handover case can be written compactly as
When UE performs handover from source cell to the target cell which is not synchronized with source cell and uses PRACH period of multiple radio frames, UE is not able to know PRACH timing without SFN reading.
Figure1 depicts possible handover cases. Problematic handover case is drawn in red dotted line. Even though the problematic handover seems to be a edge case, some UEs might commute this async cell and cell boundary often in certain deployment scenarios. If we do not have proper solution on this, those UE might experience service quality degradation or even service abortion due to handover failure whenever they move crossing the async-sync cells boundaries. 
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Figure1 Possible Handover Cases and Problematic Handover(case4)
2.2 Solutions to the Problem

As long as UE does not read SFN during handover and specific handling is not prepared, UE cannot know PRACH timing in the problematic handover case presented above. Then what UE can do in target cell is just to do nothing but waiting until T304 expiry and perform handover failure handling. This approach is, of course, undesirable and should be excluded. 
A practical solution is to introduce sync cell with 10ms RACH period as remarked in the #61Sorrento meeting. This cell actually acts as ‘transit cell’ for the handover UE. Network should configure boundary cells as the transit cell. For the handover from async cell to sync cell, UE performs handover to the ‘transit cell’ instead of sync cell that uses 20ms RACH period. Since transit cell uses PRACH period of 10ms, SFN reading is not necessary for the UE. Figure2 depicts this solution. This approach, however, generates additional handover cases we need to considers: 

[image: image2.emf]Transit cells

Async cells

sync cells


Figure2 Handover cases with introducing sync cell with 10ms PRACH period

1) When UE is given a handover command containing 10ms PRACH timing, UE cannot make sure the target cell is synchronized or asynchronized cell. These problematic cases are drawn with dotted red line in Figure 2. So one bit signalling needs to be included in handover command. 

2) When UE takes handover from 10ms transit cell to 20ms sync cell, UE should fall in the uncertainty of which radio frame contains PRACH during 20ms that spans 2 radio frames. This handover case is shown with dotted blue line in Figure 2. To eliminate the uncertainty, one bit signalling might be needed for the UE to avoid SFN reading. 

[image: image3.emf]10ms

Sourcel cell

(async, 10ms)

Target cell

(sync, 20ms)

? ?

PRACH 

resource


Figure3 Radio Frame Uncertainty for PRACH timing
Solution 1: ‘Transit cell’s are deployed at async-sync cell boundary. 
Solution 1a: one bit is included in handover command to indicate that target cell is sync cell or async cell. 
Solution 1b: another one bit is conditionally included in case of handover from transit cell to 20ms sync cell to indicate which radio frame UE shall to use for PRACH.
If we do not stick to the agreement that UE does not read SFN at handover, we could simply allow the UE to read SFN at handover from async cell to sync cell. This approach seems to be neat but contradicting the previous agreement.

Solution2: When UE performs handover from async cell to sync cell, UE shall read SFN
Solution 2a: One bit shall be conditionally included in case of handover from async cell to sync cell to indicate UE to read SFN.

3 Conclusion

On the possible necessity of SFN reading during handover, UE can avoid SFN reading in system information by means of following solution
· Solution 1: ‘Transit cell’s are deployed at async-sync cell boundary. Following sub-solutions are provided.
· Solution 1a:One bit shall be included in handover command to indicate that target cell is sync cell or async cell. 
· Solution 1b:Another one bit shall be conditionally included in case of handover from transit cell to 20ms sync cell to indicate which radio frame UE shall to use for PRACH.
If UE is allowed to read SFN in special case, we could accept following solution
· Solution 2: When UE performs handover from async cell to sync cell, UE shall read SFN. 
· Solution 2a: One bit shall be conditionally included in case of handover from async cell to sync cell to indicate UE to read SFN. 
We propose followings:

· Proposal 1: One of the solutions above should be adopted.

· Proposal 2: If proposal1 seems to be acceptable in RAN2, then liaise it to RAN1 to confirm it.
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