3GPP TSG-RAN2 #43
R2-042113
Sophia Antipolis, France, 4th – 8th October 2004
Agenda item:
xxxx
Source:
Siemens 

Title:
Evaluation of cell reselection in FLC
Document for:
Discussion, Decision 
1
Introduction
At RAN2 #43 Siemens raised the issue of multiple simultaneous cell reselections triggered by the application of the frequency offset used in the FLC feature of MBMS [1].  The issue was discussed, and further papers were invited by the chair.  This paper expands on the proposal, and addresses the comments from the discussion at the previous meeting.
2
Overview of proposal
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After trigger the FLC procedures indicating MBMS session distribution on a macro cell, all UEs registered for this service will move from the micro cells to the macro cells simultaneously.  Any UEs in either Cell_PCH or Cell_FACH will perform a cell update and, if the macro and micro cells do not have a common URA 
Since there will be a number of micro cells per macro cell, as service uptake of MBMS increases, the number of UEs moving into the macro cell could potentially be large, causing RACH congestion and an increase in UL interference in the cell where the MBMS session is being delivered.
It was proposed in [1] that the UTRAN could include in the notification message a command to all UEs which apply the frequency offset to move into either Idle mode, or URA_PCH state (requires a certain network topology) before applying the offset and beginning the reselection.  
2.1 URA_PCH network Configuration
As mentioned, UEs could be moved to URA_PCH as well as idle mode to prevent the UL mobility signalling in the cell in the preferred frequency layer.  In order to prevent URA UPDATES being sent in the PFL, a common URA needs to be shared between the micro and macro cells.  It is then possible to use the same process above to move all UEs in Cell_XXX state into URA_PCH state before the cell change.  This has the advantage of maintaining the RRC Connection of all UEs which move into the macro cell.
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3
Analysis of the problem

The magnitude of this problem depends entirely upon network deployment and subscriber numbers for MBMS, but assuming that a reasonable proportion (5%) of UEs in a cell are registered for an MBMS Service, there are 20 UEs per micro-cell and there are 30 micro cells that correspond to the macro cell then 30 UEs will move from the micro layer to the macro layer, with a proportion of them performing UL signalling (dependant upon operator usage characteristics and network configuration) in the new cell simultaneously.
	5% of UEs in Cell_FACH/Cell_PCH
	# of UEs acting on FLC info per micro cell

	Micro Cells per Macro
	1
	2
	5
	10
	20

	5
	0
	1
	1
	3
	5

	10
	1
	1
	3
	5
	10

	15
	1
	2
	4
	8
	15

	20
	1
	2
	5
	10
	20

	25
	1
	3
	6
	13
	25

	30
	2
	3
	8
	15
	30

	35
	2
	4
	9
	18
	35

	40
	2
	4
	10
	20
	40


Table 1
As can be seen from the table above, as the number of UEs registered for a session increases, the number of Cell updates/RRC Connection establishment procedures increases significantly, leading to RACH congestion in the macro cell.  In order to counteract this increased interference, it is proposed to move all UEs which will apply the offset into a state where they will not need to perform any UL signalling upon entering the macro cell.  For example all UEs intending to apply the offset and not having pending data to transfer should be moved to URA_PCH state to prevent a Cell update in the macro cell.  

In order to allow contact with the UE to be established through paging it is proposed that this state change of UEs be confirmed within the micro cells with a new/existing message.
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At point a in figure 1, the UE checks the service ID, session ID (ffs), frequency offset etc and determines whether it will apply the offset.  If so then it sends the response and then switches to the relevant state indicated in the notification message.  It can then continue to perform cell reselection using the new offset.
At point b, the RNC will need to update the states of all UEs which have sent a response message.  Also, the RNC can use the number of received confirmation messages as an early indication of the counting procedure, although this would be an implementation option in the RNC.  In order to share information about counted responses, some signalling could be introduced across Iur if needed.
4
Response to comments from the last meeting

At the last meeting a number of concerns were raised with the proposal, and Siemens would like to address these here:

Why not use the group release command?

Group release can be indicated in RRC Connection release, or in paging type 1 message.  In short, the group release indicates to a U-RNTI group that they should release the RRC connection and all resources associated with it.  This does not allow for moving of UEs into a state other than RRC Idle state, and also does not allow the UEs with an assigned RAB to not act upon the command, two things which are contained within the Siemens proposal.
What happens to the NAS signalling?
Moving UEs to Idle mode while they have active PDP contexts may not be aligned with certain network configurations strategies.  Although it is quite possible to leave the PDP context to time out this may not be desirable, hence the option to move the UE to URA_PCH state.

How will Cell_FACH UEs be handled?
It is expected that some UEs in Cell_FACH will have buffered data/pending responses from the network and will move to Cell_DCH at some point soon after receiving the preferred frequency information. In this case, these UEs would remain in the original cell until their buffered data was sent/all responses were received.

5 
Conclusions

It is proposed that the group discuss the issue raised, and agree on the solution proposed to reduce the impact of FLC triggered cell reselections on the macro cell.
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