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1
Introduction

RAN1 received an LS [3] from RAN2 on MDT UL coverage use case as a response to the RAN1 LS [2]. The main point of the LS appears to be the identification of UL coverage problems and categorizing them to UL path loss and UL interference caused problems.
Furhter documents [4] and [5] submitted to RAN1#67 further discuss the points raised by the RAN2 LS.
2
Discussion
2.1
A brief history of MDT measurement LSs
February 2011 RAN1#64 meeting  received an LS from RAN2 [1] on MDT measurements asking the following
RAN2 kindly invites for comments and asks RAN1 to verify RAN2 conclusions. RAN2 further asks RAN1 to, if feasible in Rel-10, define Received Signal Code Power measurement for UTRA FDD, define SINR and signal strength or equivalent measurements for EUTRA M3 measurement, and introduce definitions in the relevant specifications. 
RAN1 responded in the same RAN1#64 to RAN2 with an LS [2] with the following actions

For UTRA TDD, everything RAN WG2 mentions is in place.

For UTRA FDD, RAN WG1 recommends using the existing SIR/SIRerror measurements from the network to complement the UE measurements for MDT poor UL coverage detection purposes.

For E-UTRA, RAN WG1 recommends using the existing UE PHR measurement for MDT poor UL coverage detection purposes. Further, RAN WG1 would like to ask RAN WG2 more information of the intended use of the eNB measurements and how they are expected to complement the PHR measurement, so that RAN WG1 can discuss if/which eNB measurements would best fulfill the intention.
RAN1 #67 in November 2011 received an LS response  from RAN2 [3] with the following actions
RAN2 requests feedback on whether the MDT UL measurements included in Rel-10 satisfy the needs of detecting that the UE is experiencing weak uplink coverage, and identifying whether the coverage is limited by pathloss or interference conditions.  If not, RAN2 would like to further request RAN1 to identify the additional measurements needed to fulfil the intentions and requirements listed above, and consider defining (if necessary and feasible) the additional measurements in the Rel-11 timeframe. 

2.2
Discussion specific to UTRA
In order to identify the UL coverage limited situation, the document [4] states that the UL Power Headroom measurement is not alone sufficient to detect whether the low power headroom situation is due to path loss or due to UL interference. As a solution the contribution suggests introducing UL RSCP measurement in the Node B for separating the path loss and interference limited cases.
In WCDMA/HSPA, when considering the total uplink RSCP of a user, it is a function of QoS target (BLER operating point), the current data rate being used, the pilot channel used for demodulation, the receiver type currently applied for the user, the channel conditions as well as the overall interference conditions in the cell. When considering an UL DPCCH RSCP of a user, it similarly a function of all of the above as well. Hence it appears fairly obvious that UL RSCP is not a very suitable metric for identifying the UL interference conditions.
However – the Uplink Received Total Wideband Power is a metric that has been used for 10 years to identify the current uplink loading (interference) situation, and would seem suitable as is for the purposes of identifying whether a particular cell is experiencing high or low interference situation. Correlating a cell’s RTWP with an user’s UE Power Headroom would seem to be a fairly straight forward approach. If the UE has low power headroom it is experiencing UL coverage problems. If the RTWP is at or below the cell’s target loading the low UPH is inherently due to path loss. If the RTWP is above the cell’s target loading, then we can indicate that the UE’s coverage problem was due to unexpectedly high interference in the cell.
Proposal 1: For UTRA, the existing UL RTWP measurement is used in categorizing UL coverage problems as either path loss or interference related

2.3
Discussion specific to E-UTRA

In order to identify the UL coverage limited situation, the document [4] states, similar to the UTRA related statement, that the UL Power Headroom measurement is not alone sufficient to determine whether the UE experiencing coverage limitation is doing so because of UL interference or UL path loss. 
Contribution [5] further looks into the problematics of determining the reason for low PHR for an individual UE, and wisely suggests studying further before jumping to final conclusions
One could consider utilizing the tools defined in Rel-8 for indicating the UL load and interference situation for uplink inter-cell interference coordination purposes [6]. The same metric could be exploitable also in the MDT UL coverage use case for identifying when an UE’s UL coverage limitation was related to high UL interference situation. As a matter of fact, using these IEs in MDT reporting can be seen to be in-line to the proposal made in [4]: “Proposal 4: Include PUSCH PRB indices, Received Interference Power, and Thermal Noise Power measurements for MDT UL coverage detection in Rel-11.”. 
Table 1: UL Interference Overload Indication IE [6]
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UL Interference Overload Indication List
	
	1 to <maxnoofPRBs>
	
	

	>UL Interference Overload Indication
	M
	
	ENUMERATED (high interference, medium interference, low interference, …)
	Each PRB is identified by its position in the list: the first element in the list corresponds to PRB 0, the second to PRB 1, etc.


Table 2: UL High Interference Indication IE [6]
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	HII
	M
	
	BIT STRING (1..110, …)
	Each position in the bitmap represents a PRB (first bit=PRB 0 and so on), for which value ‘"1" indicates ‘high interference sensitivity’ and value "0" indicates ’low interference sensitivity’.

The maximum number of Physical Resource Blocks is 110


Proposal 2: For E-UTRA, study further whether the uplink interference related indications already in place in Release 8 X2AP could be used for separating the interference related UL coverage problems from path loss related coverage problems.
3
Conclusions
In this document the following suggestions are made for determining if a low UE Uplink Power Headroom is UL path loss or UL interference related:
Proposal 1: For UTRA, the existing UL RTWP measurement is used in categorizing UL coverage problems as either path loss or interference related

Proposal 2: For E-UTRA, study further whether the uplink interference related indications already in place in Release 8 could be used for separating the interference related UL coverage problems from solely path loss related coverage problems.
It is further suggested to convey this message to RAN2. A draft LS is provided in [7].
References

[1]
R1-110614 (R2-110681)
LS on MDT UL measurements, RAN WG2, to RAN WG1

[2]
R1-111118 (R2-111780)
Reply LS on MDT UL measurements, RAN WG1, to RAN WG2

[3]
R1-113624 (R2-115642)
LS on MDT UL Coverage Use Case, RAN WG2, to RAN WG1

[4]
R1-113863 Assessment of UL measurements for MDT UL coverage use case (Response to R1-113624), MediaTek 
[5]
R1-114083 Analysis of MDT UL coverage use case, Huawei
[6]
3GPP TS36.423 X2 application protocol (X2AP), Release 8

[7]
R1-114159 Draft reply LS on MDT UL Coverage Use Cases, Nokia Siemens Networks, Nokia





















