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Abstract of the contribution: This paper takes as input RAN2’s LS S2-177179/R2-1711895 and discusses the list of UE parameters proposed by RAN2.
1.
Introduction
The incoming LS from RAN2 in [1] indicates a set of UE-specific parameters considered to be beneficial for Uu operations and asks SA2 for guidance on whether such parameters are feasible and which source could provide them. In SA2#123 this issue was initially discussed (see [2]) and this paper elaborates more on which parameters proposed by RAN2 should be indicated to E-UTRAN and how this should be done.
2.
Discussion
2.1
General

As described in [1], RAN2 discussed the following parameters:
	Parameter
	Usage/usefulness

	Periodic communication parameters: 

- Periodic comm. indicator
- Scheduled comm. time 

- Periodic time
	Periodic communication parameters (Periodic communication indicator, Scheduled communication time, Periodic time) can be useful if they can be translated to, e.g., a RRC configuration. The usefulness depends on the reliability and the granularity of the information.
An example of usage could be to pre-allocate dedicated radio resource for a water meter sending a UL report of 100 bytes every 12 hours at 2:00 am and 2:00 pm.

	Stationary indication 
	The information can be useful, both in combination with the periodic communication parameters or on its own, if the parameter indicates a permanent geo-stationary position.

An example of usage could be to pre-allocate dedicated radio resources for periodic reporting only when knowing that the UE is stationary.
Another example could be to set the configuration related to coverage enhancement parameters in a less conservative way as the radio conditions are unlikely to change during the short life of the connection for these type of UEs.

Another example could be to minimise the set of cells in which UE is paged.

	Traffic profile 

- Single packet transaction, UL only, UL followed by DL
- Typical Packet size 
	Traffic profile parameters are useful for the eNB to know, e.g., for scheduling, early data transmission, or quick RRC connection release. 

An example of usage would be to release the connection immediately after the packet transfer, not waiting for possible additional traffic.

Knowledge of the packet size can be useful to optimally pre-allocate dedicated radio resources.

The traffic profile parameters have to be defined at a defined reference point to be useful.

RAN2 also discussed that the UE may have more than one traffic profile, e.g. transmit a small packet every day, and a large packet every week.

RAN2 would like to point out that the UE with Release Assistance Information (RAI) can indicate during the RRC connection dynamically when data transmission/reception is expected to be completed. A Traffic profile is assumed to provide traffic information that is known in advance. 

	Power consumption profile 

- Battery-powered

	Knowing that the device is battery powered (i.e. not rechargeable nor replaceable) can be useful at the eNB. 

An example of usage could be to prioritise the scheduling of UEs with stringent battery requirements, keeping RRC connected state as short as possible or using longer connected mode DRX if UE needs to be kept longer in connected state.


In subclauses 2.2, 2.3 and 2.4 we indicate which parameters are in our view essential for this feature, how they can be signalled to the eNB and what are the changes required to the specifications.
2.2
Essential parameters

2.2.1
Periodic communication parameters
Out of the three periodic communication parameters indicated by RAN2, namely Periodic Communication Indicator, Scheduled Communication Time and Periodic Time, it is essential to indicate to the eNB at least the Periodic Time. Thanks to such an indication the eNB would be able to optimise the resource allocation by pre-allocating radio resources at the time of when the UE is supposed to exchange data with the network.
The Periodic Timer could indicate to the eNB that the UE is supposed to exchange data every, e.g.,{0, 30, 60, 120, 240, 720 or 1440} minutes. The indication of any positive value would imply that the UE is a periodic communicator while 0 would mean the UE is not considered as periodic communicator.
2.2.2
Stationary indication
The Stationary Indication indicates if a UE is stationary or not, therefore binary indication {0, 1} is sufficient. Based on such indication the eNB, for example, knows that the coverage level of the UE will most likely not change throughout the duration of the connection and therefore it can optimise the coverage level value setting.
2.2.3
Battery-powered indication

Similarly to the Stationary Indication, the Battery-powered Indication would be binary {0, 1}. If the UE is indicated as battery-powered, this would mean that it was also not rechargeable nor replaceable. As indicated by RAN2 in their LS, if the eNB knows a certain UE is battery-powered it can optimise the RRC connected state usage (e.g., by modifying the connected mode DRX) for that UE, therefore further optimizing the battery consumption and guaranteeing a longer battery life.

2.3
Conveying parameters from MME to the E-UTRAN

2.3.1
Option 1: Explicit signalling

This option would require to include three IEs (Periodic Time, Stationary indication, Battery-powered indication) in the ‘Retrieve UE Context’ step of the MO and MT Data Transfer for CP CIoT Optimisation procedures of TS 23.401 (i.e. in the S1AP: UE INFORMATION TRANSFER message of TS 36.413) and in the S1AP: CONNECTION ESTABLISHMENT INDICATION message. The impact from the signalling point of view is rather limited.
It is to be noted that this approach does not imply any UE context for CP CIoT UEs to be stored in the eNB: simply at data transfer the necessary IEs would be signalled to the eNB which could then delete the information after the data transfer is over.

2.3.2
Option 2: Mapping of parameters onto QCI values

An alternative approach mentioned during the discussion in SA2#123 is to map combinations of the essential parameters discussed in 2.2 onto some operator specific QCI values. The QCI parameter is encoded over S1 as INTEGER (0..255) allowing up to 256 values. Currently there are 15 standardized QCI values (see TS 23.203) which allow around 240 values to be used in an operator specific way. With the set of values considered in 2.2, the number of QCI values needed to map all potential combinations is 7 (values for Periodic Time) x 2 (values for Stationary indication) x 2 (values for Battery-powered indication) = 28. 
Therefore, from the number of QCI values perspective, this approach is also feasible. Notice that the same approach was approved in S2-174772 [3] and S2-174774 [4] to provide the eNB with IoT/MTC UE capabilities for MBMS.
It is clear, however, that such approach has limitations in terms of scalability of the number of parameters that can be mapped onto the QCI values and that it requires inter-vendor coordination (in case an operator’s RAN and CN are from different vendors). 
2.4
Conveying parameters from SCEF to HSS and MME

In TS 23.682 the Communication Pattern parameters are already captured in Table 5.10.1-1:
Table 5.10.1-1 from TS 23.682: CP parameters

	CP parameter
	

Description

	1) Periodic communication indicator
	Identifies whether the UE communicates periodically or not, e.g. only on demand. [optional]

	2) Communication duration time
	Duration interval time of periodic communication [optional, may be used together with 1)]

Example: 5 minutes

	3) Periodic time
	Interval Time of periodic communication [optional, may be used together with 1)]

Example: every hour

	4) Scheduled communication time
	Time zone and Day of the week when the UE is available for communication [optional]

Example: Time: 13:00-20:00, Day: Monday

	5) Stationary indication
	Identifies whether the UE is stationary or mobile [optional]


Such parameters can already be exchanged among SCEF, HSS and MME via the S6t and S6a interfaces (see TS 23.682, subclause 5.10.1):
These CP parameters are specific for a UE or a group of UEs. Sets of these CP parameters are provided by the SCEF to the HSS which distributes them to the corresponding MME with relevant subscriber data.
Therefore, in our view, it is simply needed to add the Battery-powered indication to the above mentioned table of TS 23.682. This implies Stage 3 changes in TS 29.336 and TS 29.272.
3.
Conclusions and proposal
In this paper we explained that, among the parameters listed by RAN2 in their LS [1] three are consider essential and need to be delivered to the eNB: Periodic Time, Stationary indication and Battery-powered indication.
We noted that in TS 23.682 the following Communication Pattern parameters are already define and exchanged among SCEF, HSS and MME: Periodic communication indicator, Communication duration time, Periodic time, Scheduled communication time and Stationary indication. We also described two option to deliver these parameters to the E-UTRAN: explicit (S1AP) signaling and mapping on non-standardized QCI values.

Proposal 1: in TS 23.682 to add the Battery-powered indication to the list of Communication Pattern parameters (see CR vs. TS 23.682 in [6]).
To deliver the parameters to the eNB we described two options: option 1, based on explicit S1AP signaling, and option 2, based on mapping onto non-standardized QCI values. 
Proposal 2: In order to limit the impacts on the specifications and on the network nodes we propose to implement option 2 (see CR vs 23.401 in [5]).

Proposal 3: Finally, we propose to agree on the reply LS to RAN2 drafted in [7].
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