3GPP TSG-RAN WG2 Meeting #59bis
R2-073932
Shanghai, China 
8th – 12th October 2007

Agenda item:

4.3
Items treated in email discussion
Source:
Email rapporteur (NEC)
Title:
UE Specific RRM information during LTE intra-handover
Document for:

Discussion and Decision

1
Introduction
In RAN2#58bis, it was agreed that an “activity level description” can be provided from the source to the target eNB and the meaning of the information shall be standardised. This decision was based on an input [1] for maintaining technique of DRX level during handover and the detail definition of activity level was left to be FFS. During RAN2#59, a proposal of detail definition of the activity level description was proposed [2] and discussed. As a result of discussion, it is recommended by RAN2 chair to have an email discussion regarding on other possible information elements as UE specific RRM information that is to be forwarded from the source and target cell during intra LTE handover. 
Separate from RAN2 discussion on this topic, there was also a similar discussion in RAN3. During RAN3#57, there was a proposal [3] of detecting the occurrence of the ping-pong and the proposal requires the handover history information to be forwarded from source eNB to target eNB. Also in the same RAN3#57, there was another proposal [4] of including UE historical information and it was agreed to capture them in 36.423 [5]. 
2 Discussion
In the following, there are three RRM tasks identified in R3.018: 
1. Knowing when to ask the CN to release a UE could be based on information on recent mobility and activity, making it possible to release UEs that are inactive and/or moving

2. DRX configuration might be based on the recent activity level of the UE, allowing for longer DRX periods for inactive Ues

3. Handovers decisions can also be based on recent mobility and activity of the UE.

a. E.g. when to move between micro and macro cells

b. E.g. when to add network controlled hysterisis in order to avoid unnecessary toggling

Although above RRM tasks have not been explicitly discussed in RAN2, it would be good what information could be needed to achieve the above RRM tasks. The following table is to summarize the UE specific RRM information element and its purpose/objective. 
	Information element
	Purpose and Usage Scenario of information element
	Size of information element
	Status or supporting Companies

	Last Visited Cell List
	For Task 3a and Task 3b
Ping pong can be identified by looking at the list of last 10 visited cells.
	[K
] B? 
	RAN3 agreed

	Global Cell ID
	For Task 3b
This is to prevent frequent ping-pong.
	[2-3]B?
	RAN3 agreed

	Cell Type
	For Task 3a
For highly mobile UE across multiple small cells, handover to macro cell would be preferable. 
This quantity was left as ffs in RAN3 (ZTE)

Some companies wanted to have a new definition than traditional macro/micro/pico/femto (NSN). 
This quantity may be better to be studied by RAN3 (NSN).


	[1] B?
	

	Time UE Stayed in cell
	For Task 3a
To judge the mobility of UE. i.e. short stayed time in macro cell would implies a high speed UE.
	[2-3] B?
	RAN3 agreed

	Bearer ID
	Tbd
	[1] B?
	RAN3 agreed

	UL data sent/DL data received 
	Tbd
Purpose is not clear but it was related to DRX level reporting (NSN).
	[2-3]B?
	RAN3 agreed

	Per bearer throughput (UL and DL)
	For improvement of scheduling performance.

Motivation is not clear, how the DL/UL throughputs in the past cells could be useful for new cell? (NSN).

Purpose is to feed this information to target eNB scheduler in order not to penalize the fast moving UE. Also only the last cell info is sufficient. Furthermore this quantity may be useful for other RRM such as CAC. (NTT DoCoMo see also [8]).
The gain of this proposal will last only short (i.e. before sufficient averaging is done in target eNB) and some evaluation is needed for this proposal. (Ericsson).
How this quantity can be used for CAC is not clear (NSN).

This quantity can be discussed in SON/O&M topic (NSN).
	
	NTT DoCoMo

	Last DRX level
	For Task 1 and 2: (candidate for activity level)
	[1-2] B?
	RAN2 agreed 

	Time period during UE stayed in the last DRX level at source eNB
	For Task 1 and 2: (candidate for activity level)
When source eNB used a long DRX level and UE stayed at that long DRX level for a long time, it confirms that UE’s activity level was very low at source eNB. Therefore, target eNB can reliably configure the UE with the same long DRX level after handover. Otherwise, target eNB configure the UE with short or no DRX level.

	[1] B?
	NEC

	Downlink RLC SDU buffer size just before handover
	For Task 1 and 2: (candidate for activity level)
When there is no RLC SDU in the buffer, then target eNB may release the RRC connection after handover. For this purpose, target eNB may also use the last DRX level at the source cell and the period UE stayed in that level as well, i.e. UE has no stored RLC SDU, UE has stayed in a long DRX level for a long time.
	[1-2] B?
	NEC

	Time period during the transmission buffer size has been zero
	For Task 1 and 2: (candidate for activity level)

This quantity describes the time since the last packet sent, provided that no new packet has arrived.
	[1] B?
	Huawei

	Indication of UE uplink sync state
	For Task 1 and 2; (candidate for activity level)

When UE was in non-synchronized state in source cell, it can indicate the target cell that UE was in inactivity state in both uplink and downlink for a long time.

Whether UE is synchronized or not is dependent on RRM algorithms implemented in source cell, load of source cell and UE signalling. (Huawei)


	?
	LGE

	Handover reason


	For Task 3b
This should be RAN3 issue (Ericsson)
	[1-2] B?
	

	Frequency of handover request
	For Task 3b
Assuming there is an info on the dwell time in the source cell and the list of last visited cells, this quantity may not be needed (Ericsson)
	[1-2] B?
	

	UE Measurement Report (including more than one candidate cells and traffic volume measurement)
	For improvement of HO performance (e.g. load balancing)
How UE knows the mapping between cells and eNB? (NEC)

The solution does not necessitate the UE being aware of the association between cells and eNB (Qualcomm)
It was also clarified that the “restructuring of measurement report” is not proposed and the source cell will forward the measurement report to multiple eNBs without any modification (NSN-Qualcomm)

The proposal increases the size of HO command which will endanger the success of HO (NSN).

Need for multiple candidates cell in HO request (NEC)

This may benefits for self-optimization purpose, possibility to try a different cell than the best cell (rejection by best cell or temporally barred cell case) and multiple eNB preparation for RLF recovery (Qualcomm)
Alternative solution for HO load balancing such as X2 based load exchange? (NEC)

Load balancing at target cell would be less efficient than at source cell (Telecom Italia)
Solution should work for more general scenarios such as more than one HO candidate eNBs case (Telecom Italia)

In-advance info is of course useful but forwarding measurement reporting is much simpler and can utilize the latest information at target eNB (Qualcomm)


	?
	Qualcomm

	
	
	
	

	
	
	
	


List of UE specific RRM information and its usage scenarios
It was also commented (Ericsson) that 
· We should be careful in defining the information that is really necessary otherwise the list of wishes could growing large.


· The information that is very spontaneous and can change quickly as well as ones that can be easily obtained in the new cell should be considered with great care. 
3
Conclusion
To efficiently work on this topic, the rapporteur proposes to communicate with RAN3 on the clear work split between RAN2 and RAN3 on this topic. May be the following questions can be sent to RAN3 for further clarification on their work in the same topic.
Questions to RAN3 (draft)
· General update of the RAN3 progress in this work area of UE history information forwarding.

· Reason of RAN3 decision on UL data sent/DL data received
· Discussion in RAN3 on Cell Type

· RAN3 view on the definition of activity level information.
· How this UE-specific RRM information would be transferred from source to target cell
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� Where K depends on the size of list





