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1. Introduction
In RAN#58 plenary meeting, a new SI Proposal on RAN Enhancements for UMTS/HSPA and LTE Interworking was agreed in RP-122036 [1]. In RAN3#79bis meetings, possible scenarios for UMTS/LTE interworking were discussed, and finally three main deployment scenarios were agreed and captured in the TR 37.852 [2]. One of the scenarios was that both RAT (UMTS and LTE) have the full coverage, while the coverage is provided by an MSR base station. Besides, it was captured in the TR37.852 that load balance is one of the ways forward for the possible enhancements.

In this paper, it gives some analysis on load balance enhancements under MSR BS deployment scenario.
2. Discussion
2.1 Scenario description
Scenario 3, i.e. both UMTS and LTE have the full coverage which is provided by an MSR base station, is captured in TR 37.852. In this scenario, EUTRA cell and UTRA cell are overlaid, and EUTRA cell and UTRA cell within same MSR BS. It could be seen in this scenario cell info exchange between NodeB and eNB within same MSR BS could be seen as intra-equipment implementation, which is not necessary to be standardized.
Observation 1: For cell load exchange between UMTS and LTE within same MSR BS in scenario3a, no standardization work is needed.

Except for scenario3a, it is proposed another scenario (herein it is named as Scenario 3b) should be considered, which is depicted in fig1. In this scenario, it is supposed EUTRA cell and UTRA cell is overlaid, and they are within same MSR BS. Meantime, another EUTRA Pico cell is deployed for capacity purpose.

Scenarios 3b:
· The MSR base station provides full coverage while LTE Pico eNB provides only partial coverage for capacity improvement.
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Figure 1: Scenario 3b
For scenarios 3b, the UMTS macro cell, LTE macro cell and LTE pico cell need to know each other’s cell load for load balance. For the eNB within the MSR BS and the Node B within MSR BS, they could exchange cell load info via internal implementation within MSB BS. Therefore, it is assumed macro eNB could collect UMTS macro cell load information via internal implementation within MSR BS.That is, macro eNB has cell load info both for LTE macro cell and for UMTS macro cell.

However for LTE pico eNB, in order to exchange cell load of macro UMTS cell and pico LTE cell, two diffierent procedure is needed , one is RIM procedure to exchange cell load info between macro UMTS cell and pico LTE cell; another is X2 RESOURCE STATUS UPDATE procedure to exchange cell load info between macro LTE cell and pico LTE cell. Which seems to be redundant and could be considered to optimize.
Observation 2: For cell load exchange between LTE Pico and UMTS macro in scenario3b, some optimization work could be done.
Proposal 1: It is proposed to agree and capture the identified scenarios 3b into the TR.
2.2 Proposed Load information Transmission Procedure
Figure 2 shows the proposed load information transmission procedure under MSR base station scenarios 3b.
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Figure 2: Proposed load information transmission for scenario 3b
1. It is supposed before pico eNB requesting UTRA cell B’s load, both macro eNB and pico eNB should setup and store the neighbouring relationship, i.e., E-UTRA cell A and UTRA cell B are within same MSR BS.
2. The Pico eNB initiates cell load request for UMTS macro cell, sends the X2AP Resource Status Request to macro eNB, to request cell load of UMTS cell B.
3. The macro eNB receives the RESOURCE STATUS REQUEST, eNB looks up the stored neighbouring relationship and confirm whether it could get cell load for UTRA cell B via internal implementation within MSB BS. If yes, eNB forwards CellLoadIinfoRequest to NodeB via internal implementation. The Node B receives the request info and provides UTRA cellB load to eNB according to the configuration by Pico eNB afterwards.
4. The macro eNB send RESOURCE STATUS RESPONSE back to Pico eNB.
5. The eNB receives cell load info for cell B, it replies with RESOURCE STATUS UPDATE to Pico eNB.
Gain：

This proposed procedure could use X2 interface between LTE Pico and macro LTE cell to exchange cell load info between LTE Pico and macro UMTS cell in the MSR BS, so that inter-RAT cell load exchange signaling could be reduced.
Proposal 2: It is proposed to agree and capture the proposed load information transmission procedure into the TR.
3. Conclusion
In this contribution, the gains of possible enhancements of load balancing for MSR base station are discussed. It is kindly asked RAN3 to discuss and agree on the following proposals:
Proposal 1: It is proposed to agree and capture the identified scenarios 3b into the TR.
Proposal 2: It is proposed to agree and capture the proposed load information transmission procedure into the TR.
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--------------------------------Text proposal-------------------------------
6.3        Scenario 3
In a certain area, both RAT (UMTS and LTE) have the full coverage, i.e. collocated coverage:
· Scenario 3a: In a certain area, both RAT (UMTS and LTE) have the full coverage, i.e. collocated coverage, while the coverage is provided by an MSR base station
· Scenarios 3b: The MSR base station provides full coverage while LTE Pico eNB provides only partial coverage for capacity improvement.
An example of the deployment scenario is captured in Figure 3
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Figure 3  An example deployment scenario for scenario 3a 
An example of the deployment scenario is captured in Figure x
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Figure x: An example deployment scenario for scenario 3b
---------------------------------------------------------------------text omitted-------------------------------------------------------
7.1
Load balancing

7.1.1        MSR BS Load balancing Enhancements
7.1.1.1 Description
For scenarios 3b, the UMTS macro cell, LTE macro cell and LTE pico cell need to know each other’s cell load for load balance. For the eNB within the MSR BS and the Node B within MSR BS, they could exchange cell load info via internal implementation within MSB BS. Therefore, it is assumed macro eNB could collect UMTS macro cell load information via internal implementation within MSR BS.That is, macro eNB has cell load info both for LTE macro cell and for UMTS macro cell.

However for LTE pico eNB, in order to exchange cell load of macro UMTS cell and pico LTE cell, two diffierent procedure is needed , one is RIM procedure to exchange cell load info between macro UMTS cell and pico LTE cell; another is X2 RESOURCE STATUS UPDATE procedure to exchange cell load info between macro LTE cell and pico LTE cell. Which seems to be redundant and could be considered to optimize.

7.1.1. 2        Solutions
7.1.1. 2.1        Option 1
Figure y shows the proposed load information transmission procedure under MSR base station scenarios 3b.
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Figure y: Proposed load information transmission under MSR base station
1. It is supposed before pico eNB requesting UTRA cell B’s load, both macro eNB and pico eNB should setup and store the neighbouring relationship, i.e., E-UTRA cell A and UTRA cell B are within same MSR BS.
2. The Pico eNB initiates cell load request for UMTS macro cell, sends the X2AP Resource Status Request to macro eNB, to request cell load of UMTS cell B.

3. The macro eNB receives the RESOURCE STATUS REQUEST, eNB looks up the stored neighbouring relationship and confirm whether it could get cell load for UTRA cell B via internal implementation within MSB BS. If yes, eNB forwards CellLoadIinfoRequest to NodeB via internal implementation. The Node B receives the request info and provides UTRA cellB load to eNB according to the configuration by Pico eNB afterwards.
4. The macro eNB send RESOURCE STATUS RESPONSE back to Pico eNB.

5. The eNB receives cell load info for cell B, it replies with RESOURCE STATUS UPDATE to Pico eNB.
7.1.1.2.2        Option 2
7.1.1.2.n        Option n
7.1.1.3         Evaluations and comparisons
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01.Setup and store Neighbouring relationship: EUTRA neighbour cellA and UTRA neigubouring cellB are within same MSR BS.


03a.Node B receives the request info from eNB and provides UTRA cellB load to eNB according the configured info  by pico eNB.


03.eNB looks up the stored neighbouting relationship and confirm whether if it could get cell load for UTRA cell B via internal implementation within MSB BS. 
If yes, eNB forwards CellLoadIinfoRequest for UTRA cellB to NodeB via internal implementation and sends back the response to pico eNB.�

05. When eNB receives  the load info for cellB, it sends the cell load to pico eNB.


01a.Setup and store Neighbouring relationship: EUTRA cellA and UTRA cellB are within same MSR BS.
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