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1. Introduction
In RAN #36 an issue of interference control & MDC was raised on the eHSPA collapsed architecture, to balance the last mile transport resource waste with MDC and interference control impact without MDC between eHSPA NodeBs. 
An improved Interference control solution without MDC based on [2] is present as Solution 1. 

An improved UL MDC solution has been agreed in [1], which is present as Solution 2.

The aim of this document is to compare the improved solutions of Interference control and MDC, from which a mixed solution (Solution 3) is proposed. 
2. Discussion
2.1. Solution 1- Improved interference control without MDC
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Figure 1
Solution 1: Improved Interference Control without MDC
All of the NB+s may be configured with the same value of UL UPDP indicator (NOT REQUIRED or REQUIRED according to the transport network resource).

If REQUIRE, UL MDC is done in Serving NB+ like traditional method;
If NOT REQUIRED, all the Drift NB+s trigger the Improved Interference Control (Improved IC: refer to ANNEX) function and do not transfer the UL UPDT (UpLink User Plane Data Transfer) to Serving NB+. 
2.2. Solution 2- Improved MDC
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Figure 2
Solution 2： Improved MDC

In this solution no UL UPDP indicator is used, and the improved MDC function is applied on all NB+s. Only the Drift NB+ with correct data should transfer UL data after receiving notification from Serving NB+. (Refer to ANNEX-1)
2.3. Solution 3- Partly Improved interference control and partly improved MDC
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Figure 3
Improved Interference Control without UL UPDT and improved MDC with UL UPDT
Firstly，the Measurement Report from UE is also a factor to decide whether UPDT is required for each non-serving NB+ besides of Information Exchange. When the channel quality of non-serving NB+ is good enough before triggering serving cell change, UL MDC may be still needed for better performance, whereas UL MDC may be no needed when the channel quality of non-serving NB+ is bad enough even though without UL UPDT restriction indicator.
Secondly，in case of UL UPDT not required from non-serving NB+ to serving NB+, we think only physical control channels like UL DPCCH/E-DPCCH and DL E-RGCH need to be established to do interference control (Improved Interference Control, refer to ANNEX-2), with the benefit of saving the demodulation resource of UL data channels in Non-Serving NB+. 
Thirdly，except for UL UPDT not required indicator, the Serving NB+ may set UL UPDT required indicator to trigger Improved MDC（refer to ANNEX-1）to partially reduce last mile transport resource, or set NULL indicator to trigger traditional MDC function on compatibility condition. 
This combined solution provides higher Flexibility and better performance with some acceptable complexity.
2.4. Solution Comparison
	
	Solution 1
	Solution 2
	Solution 3

	UPDT indicator
	Pre-configured UPDT indicator 
	No UPDT indicator
	UPDT indicator is calculated by information exchange between NB+s and Measurement Report ( Partly NOT REQUIRED or REQUIRED)  

	Improved Interference Control function
	Used by all Non serving NB+s  

	Not used
	Partly used by the Non-serving NB+s with UPDT indicator= NOT REQUIRED

	Improved MDC function
	Not used

	Used by all NB+s
	Partly used by some NS-NB+s with UPDT indicator = REQUIRED

	Latency
	Less than legacy network
	May less or equivalent than legacy network (no waiting time if CRC correct in Serving Cell)
	May less or equivalent than legacy network (no waiting time if all NOT REQUIRED)

	Last mile Transport Resource
	Less than legacy network because of no MDC
	May less or equivalent than legacy network (depend on channel quality of Serving Cell)
	May less or equivalent than legacy network (depend on channel quality of Serving Cell)

	Throughput
	Decrease (  more RLC retransmission due to BLER rising)
	Almost same with legacy network
	Almost same or bigger than  legacy network

	Specification Impact
	RNSAP&NBAP （UPDT indicator）+ RANAP （new relocation cause）
	 Iur/Iub FP（inband signaling）
	RNSAP&NBAP（UPDT indicator） 

+ Iur/Iub FP（inband signaling）
+ RANAP （new relocation cause）

	Flexibility
	Low 
	Mid 
	High 

	Complexity
	Simple (Improve Interference Control function）
	Simple (Improve MDC function)
	Complicated  (additional UPDT indicator calculation , both Improve Interference Control and Improve MDC function) *

	
	
	
	


* Note：While the NB+ has both Improve Interference Control and Improve MDC function, only one function of two is triggered according to UPDT indicator. 
From the table above, we see that Solution 3 has higher Flexibility and better performance, including compatibility of Solution 1 and Solution 2, and optimization of UL UPDT indicator setting, with some acceptable complexity. 
The operators may select optional UL MDC according to different requirement of scenarios:
· For the scenario with SHO like macro coverage or continuous hotspot coverage:
a1, In case of sufficient transport resource, traditional Interference control and UL MDC are still applied (i.e. without UPDT indicator or UPDT indicator = NULL);
a2, In case of insufficient transport resource, Solution 3 is selected to apply Improved Interference control and Improved MDC functions;
· For the scenarios without SHO like isolated coverage (e.g. Home eHSPA NodeB):
b1, No MDC and no Iur interface.
3. Conclusion and Proposal
It is proposed to capture the related part into the TR 25.999 in the appropriate section, and Huawei is willing to prepare corresponding CRs: 
1, Iur RNSAP / Iub NBAP：UPDT indicator IE in RL Setup Req and Information transfer;
2, Iub/Iur FP： Inband signalling of UL MDC notification;
3, Iu RANAP： A new CAUSE of SRNS Relocation.
4. References
[1]
TR25.999, “Technical Report for HSPA Evolution”;
[2]
Draft R3-07xxxx sent on RAN3 reflector, “Handling E-DCH non-serving cell interference control in eHSPA architecture without inter-Node B MDC”, Vodafone.
ANNEX-1
Improved MDC
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Figure 4
Improved MDC in TR25.999

Refer to TR25.999 Chapter 7.3： Support of UL Macro Diversity Combining:

- If CRC check is correct in the serving Node B, the serving Node B sends its packets directly to xGSN and MDC procedures end; If CRC check is wrong, the serving Node B sends notifications to the drift Node Bs in the active set and MDC procedures continue;

- After receiving the notification, those drift Node Bs, which have the right CRC check, send their packets to the serving Node B;

- The serving Node B selects one of the correctly received packets and sends it to xGSN.

ANNEX-2 
Improved Interference Control (IC)
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Figure 5
Improved Interference Control (IC) 
The idea of improved interference control method is only control channels like UL DPCCH/E-DPCCH and DL E-RGCH are established for UE within Non-serving cells, which can realize power control.
The flat architecture is obviously optimized for the case when MDC is not needed, where in SHO area the interference control should also be considered. In the case of no UL data transferring from Drift NB+ to Serving NB+, the improved interference control method could be applied to save the demodulation resource of UL data channels in Non-Serving NB+.
ANNEX-3 
Relocation for Improved Interference Control
As a result of the improved interference control method, there is no MDC gain in Serving NB+, which may degrade performance at the edge of neighbour cells. When UE moves to near Drift NB+ with better channel quality, Serving NB+ should trigger serving cell change and SRNS Relocation. It is proposed to introduce a new CAUSE of SRNS Relocation (e.g. Relocation for UL UPDT), which trigger the Target NB+ to switch off Improved Interference Control function and to allocate demodulation resource of UL data channels, then do UE not involved relocation to minimize packet loss and interruption.
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Figure 6
Relocation for Improved Interference Control
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