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1 Introduction
In RAN3#75 an additional solution for CELL_FACH mobility was introduced (solution 1e). This paper examines some additional comparison aspects against the other solutions that should be included.

2 Discussion
Complexity of solution.

Number of messages (non-RRC) – comparison table for soln 1e shows 2 for HNB-HNB, however, this is not sufficient as it does not release the UE registration at the source. If this solution uses a minimized solution to context transfer as in solution 2b for HNB-HNB then 5 messages are needed. For HNB-Macro enhanced SRNS relocation is used and this involves 6-8 messages. 
Applicability of solution
Solution 1e is only applicable to incoming mobility to R11 HNBs.

To operate to the best advantage solution 1e needs to detect the nearest macro cells, these may not be available then the advantages over the other solution 1 variants is reduced.
Solution 1e needs to maintain a map of macro network topology to ensure that U-RNTI are maintained unique in the macro area. 

Modification to the comparison of solutions is needed to provide a consistent view of advantages and disadvantages.
3 Conclusion
Update the TR 37.803 Section 6.1.1.3 as following TP. 
4 References
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6.1.1.3 Comparison of solutions

6.1.1.3.1
Narrative summary of solutions advantages/disadvantages

Solution 1a
Advantages

· The solution does not require any new functionality in the UE. In other words, the existing macro behaviour where U-RNTI is used at the target to detect the source RAN node is kept unchanged.

· The HNB does not need to maintain/ kept updated about the URNTI range utilised by the neighbouring HNBs. 

Disadvantages

· If the HNB-GW determines a clash of U-RNTIs the HNB will have to perform an RRC Reconfiguration procedure to the UE, which can add additional delay. 
Solution 1b

Advantages

· The macro-macro CellFACH mobility procedure can be reused without any change.

· The Cell UPDATE message can be transmitted to the source HNB without querying HNB-GW to minimize the handover delay.
Disadvantages

· A central allocation scheme such as this will also limit the total number of U-RNTIs that can be allocated to 2^20, which in turn places a limit on the number of UEs that can be supported by HNBs accessing that HNB-GW. Such a limit may be undesirable. 
Solution 1c

Advantages

The main advantages of this solution consist in:

· providing fully dynamic assignment of the U-RNTIs to different HNBs under the same HNB-GW;

· full support for pre-Rel-11 CSG capable UEs;

· compatibility with Pre-Rel-11 HNBs.
· the HNB does not need to maintain/ kept updated about the URNTI range utilised by the neighbouring HNBs.
Disadvantages

· The solution may require extra signaling in case a HNB needs to request more U-RNTIs to the HNB-GW
· New logic in the HNB-GW is needed to keep track of the UE when moving among the different HNBs.
Solution 1d

Advantages:
· No impact on the UEs.

· No UE specific database needed at the HNB-GW.
· HNB-GW could assign U-RNTI values according to individual HNB requirements (i.e., fully dynamic U-RNTI ranges assignment).

· No need for contiguous U-RNTIs assigned to a given HNB.

· Involving the HNB-GW into the preparation of the UE handover allows for unique procedure in the HNB as no differentiation between HNB to HNB and HNB to macro HO is required.

Disadvantages:
· HNB-GW needs to keep mapping HNB IDs and U-RNTI values assigned.

Solution 1e

Advantages:
· No impact on the UEs.
· Minimal impact on the HNBs.
· No UE specific database needed at the HNB-GW.

· The HNB-GW just needs to assign the U-RNTI-prefix based on the macro surrounding.
· The reuse of U-RNTIs is allowed across non overlapping area so that a higher number of UEs in CELL_FACH can be handled at the same time under a give HNB-GW.
Disadvantages:
· HNB-GW needs to keep a mapping table between U-RNTI prefixes and HNB-Ids
· Solution 1e requires (source) R11 HNBs for incoming mobility.
· In case to support U-RNTIs reuse, solution 1e requires knowledge of macro network topology to ensure unique U-RNTIs are assigned within a macro/geographical area by the HNB-GW 
· In case to support U-RNTIs reuse, it relies on multiple macro cell measurements that may not be available.
Solution 2a
Advantages

The solution outlined above, allows the THNB to complete the Reselection procedure very quickly as minimal messaging is used and hence avoids drawbacks of the THNB having to first retrieve the UE context from the SHNB before it can complete the procedure. If for some reason the UE does not trigger a Cell Update to the THNB after previously indicating that it was going to, the THNB can simply release the “pending” UE context after a period of time, which would be implementation specific.

Disadvantages

· A THNB could be “informed” about a pending reselection and the UE may not actually perform the reselection procedure.

· This solution is only applicable to the mobility between R11 HNBs.
· This solution requires a change in the UE behaviour; send the measurement report to the source HNB, before sending the Cell Update to the target node. Furthermore there is no mechanism to ensure that the “pre-information” is received by the target before the Cell Update.
Solution 2b
Advantages

· This solution makes no requirement for management of U-RNTI or any restriction on their use.

· The additional information needed from the UE enables the THNB to quickly obtain the UE context if an Iurh already exists to the Source.

· The procedures do not need to use enhanced relocation to support transfer of UE context.

· Does not require any further macro network information, apart from source cell ID from UE.
Disadvantages

· This solution is only applicable to the mobility between R11 HNBs.
· This solution requires a change in the UE to provide additional information in the Cell Update message. 

· Requires an additional procedure in RNA or RNSAP.

Solution 3
Advantages

This involves no new procedures, or changes to UE. No U-RNTI management is needed, and could be implemented without any further standards impact (apart from RAN2 changes). It could be considered as the failure case for Solution 1(a,b,c) when UE context cannot be retrieved.

Disadvantages

· Does not provide CELL_FACH mobility, as UE is sent to idle and has to re-attach.

· Involves signalling to release bearers to the CN, and involves extra signalling and delay.
6.1.1.3.3
Comparison Table

	Aspect
	HNB-GW U-RNTI management
	UE provides information
	DSCR

	
	U-RNTI Reassignment during UE Registration 1a
	U-RNTI Range Assignment during HNB Registration 1b
	U-RNTI Management by HNB-GW 1c
	U-RNTI Management by HNB-GW 1d
	U-RNTI Prefixes Management by HNB-GW based on geographical areas (macro cell coverage) 

1e
	Pre-knowledge 2a
	Source cell indication 2b
	3

	Elements Impacted
	HNB-GW, HNB
	HNB-GW, HNB
	HNB-GW, HNB
	HNB-GW, HNB
	HNB-GW, minimally HNB
	HNB-GW, HNB, UE
	HNB-GW, HNB, UE
	HNB

	Backward compatible
	HNBs and HNB-GW must be R-11, but co-existence with not R-11 HNBs possible
	HNBs and HNB-GW must be R-11, but co-existence with not R-11 HNBs possible
	HNBs and HNB-GW must be R-11, but co-existence with not R-11 HNBs possible
	HNB-GW must be R-11, but co-existence with pre-R-11 HNBs possible
	HNB-GW must be R-11, but co-existence with pre-R-11 HNBs possible
	HNBs and UEs must be R-11
	HNBs and UEs must be R-11
	No requirement

	U-RNTI uniqueness to a local area
	Essential locally
	Essential locally
	Essential locally
	Essential locally
	Essential geographically
	Not needed.
	Not needed
	Not needed

	No of non-RRC messages involved
	8
	7
	6-7
	7-8
	6-8 (HNB-to-HNB)/6-8 (HNB-to-Macro)
	5
	5 (HNB-HNB), 6-8 HNB-Macro
	7

	Existing Procedures impact
	A new procedure to transfer Cell UPDATE via HNB-GW
	No impact, the existing procedures can be reused.
	A new procedure to update HNB-GW U-RNTI to HNB mapping
	A new procedure to update HNB-GW U-RNTI to HNB mapping
	A new procedure to transfer Cell UPDATE via HNB-GW needed in case of mobility towards macro
	A new procedure to be introduced
	No new procedures needed.
	No new procedures needed

	RRM Aspects compare with existing Macro procedure.
	The Cell UPDATE will always transfer via the HNB-GW
	No extra delay
	Method 1: source HNB address fetched from HNB GW before RNSAP Uplink Signalling Transfer message is sent to Source HNB.

Method2: The Cell UPDATE will always transfer via the HNB-GW 
	Method 1: source HNB address fetched from HNB GW before RNSAP Uplink Signalling Transfer message is sent to Source HNB.
Method 2  The Cell UPDATE will always transfer via the HNB-GW
	In case of femto-to-macro: cell update via HNB-GW



	Uncertain: less message interaction but the conditions and delay necessary to reliably receive the RRC message to inform the S-HNB of Cell Reselection are FFS (to be evaluated by RAN2).
	No extra delay
	Extra delay from call setup/release.

	Complexity of Additional U-RNTI Management at HNB/ HNB-GW
	HNB-GW needs to maintain and allocate U-RNTIs 
	HNB-GW and HNB needs to maintain U-RNTI ranges.

Neighbouring HNBs need to updated if U-RNTI range of a HNB changes
	 HNB-GW and HNB need to maintain U-RNTI ranges
	HNB-GW and HNB need to maintain U-RNTI ranges
	HNB-GW needs to assign U-RNTI prefixes to the HNBs in order to uniquely identify them. Subsequently, HNBs will simply generate U-RNTIs based on the provided U-RNTI prefixes.
	Not Needed
	Not Needed
	Not Needed

	Max no of U-RNTI per HNB
	2^20 across all HNBs per GW.
	2^20 across all HNBs per GW. Typically 24-32 per HNB
	2^20 across all HNBs per GW.
	2^20 across all HNBs per GW.
	max
	Max
	Max
	max


