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Introduction
At RAN4 #90-Bis the discussion on Preconfigured UL Resource (PUR) was continued. In the agreed WF [1] following items are listed.
	· Serving cell RSRP change based TA validation
· The value(s) for the threshold(s) used for validating the TA are up to network implementation
· Following options can be considered:
· Option 1: Using relative RSRP change together with TA change or DL/UL timing change 
· Option 2: applying PUR only in normal coverage considering decreased RSRP accuracy in enhanced coverage.
· Option 3: using only relative RSRP change against signaled threshold(s) 
· RAN4 is to study how PUR transmissions are aligned with configured DRX/eDRX and its impact on the synchronization state to perform PUR transmission.


  
This contribution refers to option 1 and deals with the issue if the serving cell RSRP change attribute can serve as an independent attribute.
Discussion
RAN1 agreements 
Prior to transmission on PUR, the UE in idle mode is to validate a set of TA validation attributes according to RAN1 decision. Regarding the set of attributes for validating TA, RAN1 #94bis had following agreement:  
	Agreement
In idle mode, the UE will at least consider one or more of the following attributes when validating TA (combination of multiple attributes is allowed):
· Serving cell changes (serving cell refers the cell that the UE is camping on)
· Time Alignment Timer for idle mode 
· Serving cell RSRP changes (serving cell refers the cell that the UE is camping on)
· FFS Other attributes: 
· Neighbour cell RSRP change
· TDOA of >=2 eNBs 
· TA History
· Subscription based UE differentiation
· Others not precluded (for example, attributes that need to be considered for high mobility UEs)
Note that UE power consumption should be taken into account for the FFS attributes



RAN1#95 made further agreements and sent LS to RAN4 in [2].
	Agreement 
In idle mode, at least the following TA validation attributes are supported:
· Serving cell changes (serving cell refers the cell that the UE is camping on)
· Time Alignment Timer for idle mode 
· Serving cell RSRP changes (serving cell refers the cell that the UE is camping on)
· Based on RSRP measurement definition in existing Rel-15 TS36.214
Include in LS to RAN2, RAN4 to consider in their work. 

Agreement
The UE can be configured to use at least these TA validation attributes:
· Time Alignment Timer for idle mode 
· Serving cell RSRP changes 
· Note: the configuration shall support disabling of the TA validation attributes
Include in LS to RAN2, RAN4



From the above, it appears that a UE in idle mode can be configured with either of the following TA validation attributes  
· Serving cell change
· Time Alignment Timer for idle mode
· Serving cell RSRP change
or any combination thereof. Furthermore, the combination of the second attribute (TAT for idle mode) and third attribute (serving cell RSRP change) shall be configurable by the network. According to RAN1 agreements, the set of TA validation attributes may only contain the serving cell RSRP change attribute.  
It is also noted that RAN1 #96bis came to following agreement:
	Agreement
The value(s) of RSRP threshold(s) is UE specific



Serving cell RSRP change attribute
One issue discussed at the last RAN4 #90bis meeting is, whether the serving cell RSRP change attribute, if not combined with other attributes, has sufficient reliability. To investigate this in more detail, the RSRP accuracy for UE category M1 is considered below. 
RSRP Accuracy 
Existing intra-frequency absolute RSRP accuracy performance for UE category M1 is specified in TS 36.133, subclause 9.1.21.1 for CE mode A and in subclause 9.1.21.3 for CE mode B and is summarized in Table 1 below.
Table 1: RSRP Intra frequency absolute accuracy for UE category M1 in TS 36.133.
	Normal condition
	RSRP intra frequency absolute accuracy

	CE mode A, Ês/Iot -6 dB
	7 dB

	CE mode B, Ês/Iot -12 dB
	7 dB

	CE mode B, -15≤Ês/Iot≤-12 dB
	8 dB


[bookmark: _Hlk4758103]It is noted that the figures in Table 1 refer to normal condition. For higher interference, accuracy requirement is relaxed to 9 dB rather than 7 dB and 10 dB rather than 8 dB.

Comparison to path loss 
Compared to path loss for free space propagation (K=2.0), an inaccuracy of 6 to 10 dB is equal to the range of doubling to tripling the distance, or the inverse. Compared to path loss in urban area (K=3.8), an inaccuracy of 6 to 10 dB is equal to multiplying the distance with a factor of 1.4 to 1.8, or the inverse.  
With this inaccuracy, the serving cell RSRP change attribute cannot be considered as reliable, if used as single attribute.

 
Proposal 
Therefore, the serving cell RSRP change attribute should not be configurable as a single attribute, but only configurable in combination with a TA related attribute, as considered in option 1 in the WF [1] which considers the combination with TA change or DL/UL timing change. The following proposal is made:
Proposal: The serving cell RSRP change attribute should not be configurable as a single TA validation attribute, but only configurable in combination with TA change or DL/UL timing change.
Conclusion
This contribution has dealt with the issue if the serving cell RSRP change attribute can serve as an independent attribute. Based on the above investigation the following proposal is made, which supports option 1 of the WF [1]:
Proposal: The serving cell RSRP change attribute should not be configurable as a single TA validation attribute, but only configurable in combination with TA change or DL/UL timing change.
References
[1] [bookmark: _Ref431017336]R4-1904806, Way forward on Rel-16 MTC RRM enhancement, source: Ericsson, Qualcomm Incorporated, Huawei, Nokia, Nokia Shanghai Bell
[2] R1-1813778, LS on preconfigured uplink resources in NB-IoT and MTC, source: RAN WG1
2

