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1
Introduction

This contribution evaluates the two proposed alternatives for MBMS improvement over evolved HSPA architecture for each criteria in [1] 

2
Evaluation
· Size of Soft Combing area
The maximum size of the combining area in current evolved HSPA(eHSPA) architecture(6.2.1 in [2] ) is one NB+. 
It has been agreed that making the maximum size to at least multiple NB+s is requirement for the improvement. 

GGSN solution:

Because GGSN adds the timestamp information into GTP-PDU sent to NB+ can connect to the GGSN, the maximum possible soft combing area is one GGSN area. This meets the requirement for improved MBMS solution. 
M-NB+ solution:

Because M-NB+ adds the time stamp information to Iur DATA FRAME sent to S-NB+ can connect to the M-NB+, the maximum possible soft combing area is one M-NB+ area. This meets the requirement for improved MBMS solution , but is clearly less than in GGSN solution.. 

If the M-NB+ functionality is implemented to be located in legacy RNC in actual implementation, the soft combining are is one RNC area. 

Proposal) 
GGSN: one GGSN

M-NB+: one M-NB+(RNC) area
· Radio Resource Utilization 
In the current eHSPA architecture, only one NB+ controls the all radio resources for cells controlled by it.

How is radio resources allocated and utilized in the respective solution? Complexity for the allocation should be considered as well.

GGSN solution:

In case of Rel6 MBMS, O&M solution is utilized for deciding parameters which shall be identical in Soft combining area and NB+ allocates parameters which not needed to be identical in the area (L1 parameters, code).  

In case of MBSFN, O&M solution is utilized for deciding most of parameters (code and RB parameters). 

This can be concluded that reconfiguration of most of parameters is based on O&M, which is not optimized solution for the case of unscheduled MBMS sessions, as the radio resources cannot be configured dynamically. 
However typical user services using MBMS, like Mobile-TV, can be assumed to be pre-scheduled, long period sessions, for which the radio resource configurations can be defined in advance before the session start and updated periodically during the session via O&M. It is also possible to define e.g. based on MBMS service area and QoS parameters configurations for the radio bearer to be used in case of dynamic session, e.g. urgent announcement. Such a configuration would be taken for MBMS use only on the need basis and otherwise the resources can be used for other traffic in the NB+. 

M-NB+ solution:

In case of Rel6 MBMS, M-NB decides parameters which shall be identical in Soft combining area and S-NB+ allocates parameters which not needed to be identical in the area (L1 parameters, code).  

In case of MBSFN, M-NB decides most of parameters (code and RB parameters). 

Since centric node/M-NB+ allocates the parameters, it may be considered that the dynamic allocation is possible. 

However, it is questionable on 

· what kind of parameters except for PTM-PTP decision need to be decided dynamically by M-NB+ at Session Start considering current status of cell under S-NB+. 
· what kind of parameter except for PTM-PTP switching need to be dynamically modified by M-NB+ without request from CN 

· If there are some parameters M-NB+ decides or reconfigures dynamically, does M-NB+ have enough information to make such decision?
· For code used for MBSFN, how does the M-NB+ decide the code used for MBSFN? E.g. when the code indicated by the M-NB+ is used for the other channel in the cell under the S-NB+, the S-NB+ should reject the request from the M-NB+ (Figure 1) or the S-NB+ tries to reconfigure code allocated for other channel for making the code available for the purpose? And how does the S-NB+ make it available? If the code is used for UE served by other RNC, it needs to execute RNSAP: Physical Channel Reconfiguration procedure and it delays the MBMS session process (Figure2) and even if it is executed, there are cases that SRNC rejects the request. The conclusion is that this is very complicated procedure and will prevent from very dynamic transmission mode changes. Additionally this enforces to distribute the CRNC functionality of the cell to two different entities, which indeed generates complexity a lot.  
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Figure 1: example for code allocation -1 
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Figure 2: example for code allocation -2 
In GGSN solution, code used for MBSFN is marked by O&M in NB+ and the NB+ can use this code for other channel in case MBSFN is not operated. But the NB+ should consider the case MBSFN is operated so that this code can be released at that time, i.e. allocate the code to low priority channel (e.g. HS-PDSCH). 
In M-NB+ solution, considering above, the dynamic allocation of MBMS parameters which shall be identical in all cells belong to Combining area may be theoretically feasible with some enhancements to current specification, however, it will be very complicated and it unlikely works in practice. 
The difference between two solutions is that GGSN solution requires to store the MBMS Parameters which shall be identical in combining in all NB+s via O&M, whereas Master NB+ solution requires to store the parameters in the master Node B/legacy RNC via O&M. 

Proposal) 

GGSN: Periodically updated allocations in NB+. Pre-allocated resources available for other traffic, if not required for an active MBMS session. 
M-NB+: dynamic allocation by M-NB+ based on the configurations done by O&M.
· Processing resource efficiency for MBMS data duplication
In the current eHSPA architecture, the SGSN executes the duplication of MBMS data towards each Node B+.
How efficient are processing resource utilized for MBMS data duplication in the respective solution?
And the efficiency in the RAN is also considered.
GGSN solution:

GGSN sends the MBMS data to the IP Multicast group (consisting of the interested NB+s ). SGSN is not involved for the user-plane operation.   

M-NB+ solution:
SGSN sends MBMS data to Master Node B+ only. The duplication of MBMS data per Iu is not needed. However this solution requires major processing load in the NB+, which is acting as a Master NB+, because that single entity shall process all the user data targeted for the NB+s under it’s control in addition to the CP procedures and RRM functions. It is obvious that the Master NB+ cannot be assumed to be really a NB+ but a RNC, which is a new NW element in the flat architecture used in evolved HSPA.
Proposal) 

GGSN: High
M-NB+: Medium. The solution will increase the processing efficiency in SGSN with the cost of increased processing capacity need in M-NB+.

· Transport resource efficiency
In the current eHSPA architecture, one Iu transport resource is required for each SGSN – NB+ connection. 
How efficient are transport resource utilized in the respective solution?

GGSN solution:

GGSN sends the MBMS data to NB+ directly using IP-multicast. The same user data stream applies for PTP and PTM mode. 
M-NB+ solution:
One MBMS data over Gn and Iu. M-NB+ sends the MBMS (in PTM mode) data to S-NB+ directly using IP-multi-cast.  It is desirable to choose the M-NB+ carefully in the network in order to ensure that there is any gain from the IP Multicast in the network, i.e. last NB+ in the chain would not be efficient configuration.

Regarding PTP mode, there are two alternatives for u-plane architecute so that this should be evaluated after the selection.
Proposal) 

GGSN: High
M-NB+: High for PtM, for PtP case depending on the selected solution
· Support of Rel6&7 MBMS Features:
Can all the currently standardised MBMS features be supported with the respective solution? 
Both alternatives are able to provide Rel6 and Rel7 MBMS services.
Proposal) 

GGSN: Possible
M-NB+: Possible
· Support of legacy UE: 
Does the respective solution support legacy/pre-Rel8 UE?
Both alternatives are able to provide Rel6 and Rel7 MBMS services without any impact to legacy UEs.
Proposal) 

GGSN: Possible
M-NB+: Possible
· Impact on Core Network: 
Any impact to CN? And what kind of impact and the complexity?
GGSN solution:
There are the following new functionalies need to be supported in CN nodes. 
GGSN: 

- Synchronisation functionalites: Timing Stamp and related functionalities for content synchronisation in GTP-u PDU

- IP multicast

- PDCP (if used for PtM)
- Changes in GTP-c protocol which enables the new operation
SGSN: 

- changes in GTP-c protocol and RANAP enables the new operation
M-NB+ solution:
At last RAN3 meeting, it was proposed that S-NB+ always sends failure message to Session Start and M-NB+ only sends Response message. Seems this may work, however, since from legacy CN point of view, the NB+s are just RNC and only very small number of RNCs sends Session Start Response whereas most of RNCs sends Failure message in the proposed solution. 
For backward compatible reason, the proposed solution may work but it is not acceptable as complete solution for Rel8.

It is clear thatRel8 SGSN should send Session Start to M-NB+ only for efficient operation. SGSN needs to store which NB+ is M-NB+ and also changes are required for current specifications to allow SGSN to send the Session Start to only M-NB+..

Proposal) 

GGSN: Large. The solution can be seen as an evolution step towards the MBMS support in EPS, for which there is already a WID started in SA2.
M-NB+: Small
· Impact on Radio Network: 
Any impact to RAN? And what kind of impact and the complexity?
GGSN solution:
There are the following new functionalies need to be supported in RAN nodes. 

NB+: 

· Synchronised functionalities: 
· non-3GPP synchronised method

· Transmission based on time stamp in GTP-u PDU
· RLC operation based on related information based on GTP-PDU
· IP multicast over Iu
· New Iur functions

· Exchange information used for PTP-PTM decision with neighbouring NB+
M-NB+ solution:
There are the following new functionalies need to be supported in RAN nodes. 

M-NB+: 
· New Iur functions:

· MBMS RB Configuration, Reconfiguration and Release and potentially other new procedures
· New Synchronised scheme over Iur

· IP-multicast over Iur

· New FP carries MBMS data over Iur 

· Exchange information used for PTM-PTP decision with S-NB+ 
· If dynamic resource allocation is done, some new Iur functionalities to negotiate e.g. code utilization between M-NB+ and S-NB+s. 
S-NB+: 

· All listed functions above 

· Response MBMS Session Start Failure message to SGSN 

· MBMS transmission based on time stamp information in new Iur: FP DATA FRAME
Proposal) 

GGSN: Medium
M-NB+: Large
· Complexity on Synchronization:
How complex is radio and content synchronisation method in improved solution?

GGSN solution:
The GGSN is passing the user data packets received from BM-SC to the NB+s and adding the same absolute time stamp value (received e.g. from the GPS clock) for all the data packets of the MBMS stream arriving from BM-SC within certain time period defined by O&M system in advance.
Additionally the GGSN will need to count the user data packets when forwarding them to NB+s over IP Multicast in order to be able to include the correct data packet/byte counter information to the GTP-PDU header together with the absolute time stamp value to maintain the NB+ recovery from the possible packet loss.
M-NB+ solution:
Iur interface is considered as opener and wider interface than Iub interface so that keeping tight synchronisation with all S-NB+s in soft combining area requires more efforts than archiving it over Iub.(ex. more frequent synchronisation procedure etc)  
Proposal) 

GGSN: Medium
M-NB+: Medium
· Architecture impact:
In how far does the respective solution require changes to the current architecture? 

GGSN solution:
This solution does not require any new logical new entities in current architecture and adds new functionalities to currently existing entities, GGSN, SGSN and NB+.

M-NB+ solution:
This solution requires new logical entities, M-NB+(Master MBMS RNC) and S-NB+. It is introducing changes to the Evolved HSPA RAN architecture as the RLC PDUs are produced in a centralized entity (M-NB+). These new entities may be implemented in legacy RNC or NB+ implementation with current existing RNC entities (implementation dependent) but they shall be defined in specifications.   
Proposal) 

GGSN: No impact. No new logical entities, only some new functions introduced to the existing entities. 
M-NB+: Impacted with new logical entities.
· Number of CP&UP hops (counted from GGSN to NB+)
In current eHSPA architecture the no of CP is 3 and UP is 3 (GGSN, SGSN and NB+). 
How many logical network entities are contained in the CP and UP path? 

GGSN solution:
CP: 3, GGSN, SGSN and NB+

UP: 2, GGSN and NB+ 

M-NB+ solution:
CP: 4, GGSN, SGSN, M-NB+ and S-NB+

UP: 4, GGSN, SGSN, M-NB+ and S-NB+, 5 for UE over Iur in case of PTP (GGSN, SGSN, M-NB+, SRNC, S-NB+) [4]
Proposal) 

GGSN: CP 3, UP 2
M-NB+: CP 4, UP 4(5)
· Specification Impact for Gn

Very large: More than a few new C-plane procedures or U-plane procedure/frame are required

Large: a few new C-plane procedures or U-plane procedure/frame are required

Medium: More than a few new IEs need to be introduced into existing C-plane procedures or U-plane procedure/frame

Small: A few new IEs need to be introduced into existing C-plane procedures or U-plane procedure/frame. Or some clarification text needs to be introduced. 

None: Any changes are not required. 

GGSN solution:
- GTP-c: 

- Addition of IP address and TEID in Session Start 
NOTE: The impacts on control plane are similar as described in S2-064130 (23.246 CR0180Rev1 MBMS IP multicast distribution). The reason for change was "Performance optimisation of MBMS user plane including bypass of SGSN". On the time the CR was presented (2006/10) it was considered too late for inclusion in Rel‑7 and was noted by SA2#55. This CR has not yet been resubmitted for Rel-8.
- GTP-u:

- Addition of Time Stamp and related information in header part of GTP-u PDU

- Addition of both compressed header(by ROHC) and non-compressed header in header part of GTP-u PDU(if the solution goes to this alternative)

M-NB+ solution:
No change requires for C/U protocol: 
Proposal) 

GGSN: 

CP: Small
UP: Medium
M-NB+: 
CP: None

UP: None
· Specification Impact for Iu

GGSN solution:
- RANAP: 

- Addition of IP address and TEID in Session Start 

- UP

- same protocol with Gn’s used. 

M-NB+ solution:
- RANAP: 

- clarification text that S-NB+ always rejects the Session Start procedure is required. (If Rel8 SGSN does not send Session Start to S-NB+, this should be written in Stage-2)

- UP

- No changes required. 

Proposal) 

GGSN: 

CP: Small
UP: None
M-NB+: 

CP: Small
UP: None
· Specification Impact for Iur

GGSN solution:
- RNSAP: 

- Addition information used for PTP-PTM decision into Information Exchange procedure

- Iur FP:

- no change requires

M-NB+ solution:
- RNSAP: 

- The following new procedures/IEs are required to be introduced:

- MBMS RB Configuration/Modification/Release etc
- If dynamic resource allocation is done, some new Iur functionalities to negotiate between M-NB+ and S-NB+ on the common parameters e.g code utilization.
- Additional information used for PTP-PTM decision into Information Exchange(?) procedure 

- Iur FP:

- Definition of new bearer (is this defined as transport channel?) from M-NB+ to S-NB

- Introduction of New Iur FP for MBMS data

- New Synchronisation Scheme for common Transport Channel over Iur(in current spec it is only for dedicated channel) or inter-RNC Node synchronisation 
Proposal) 

GGSN: 

CP: Small
UP: None
M-NB+: 

CP: Very Large

UP: Very Large
3 Conclusion
It it proposed to discuss proposal in section 2 and agree to include proposed text proposal in Annex into [2].
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6
Study Areas

6.1
RRM Optimization

6.2
MBMS Improvement

6.2.x
Evaluation Table
	
	Current/eHSPA architecture
	GGSN
	Legacy RNC/

Master-NB+

	Size of combining Area
	NB+
	GGSN
	M-NB+(RNC)

	Radio Resource Utilization
	Dynamica allocation in NB+
	Periodically updated allocations in NB+.
	Dynamic allocation by M-NB+ based on the configurations done by O&M.

	Processing Resource Efficiency 
	Low
	High
	Medium

	Transport Resource Efficiency
	Low
	High
	High for PtM, For PtP depending on the selected solution

	Support of Rel6&7 MBMS
	Possible
	Possible
	Possible

	Support of legacy UE
	Possible
	Possible
	Possible

	Impact/Complexity on Core Network
	N/A
	Large
	Small

	Impact/Complexity on Radio Network
	N/A
	Medium
	Large

	Complexity on Synchronisation
	N/A
	Medium
	Medium

	Architecture impact
	N/A
	No impact
	Impacted with new logical entities

	Number of CP&UP　hops
	CP3, UP3
	CP3, UP2
	CP4, UP4(5)

	Specification Impact for Gn
	N/A
	CP: Small 

UP: Medium
	CP: None

UP: None

	Specification Impact for Iu
	N/A
	CP: Small

UP: None
	CP: Small

UP: None

	Specification Impact for Iur
	N/A
	CP: Small

UP: None
	CP: Very Large

UP: Very Large
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