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1 Introduction
One of the use cases in the SI “Study on RAN-centric data collection and utilization for LTE and NR” was “Per-UE Local RRM Policy Information Storage and Retrieval”, which arises from the controversial discussion on UE differentiation in the NB-IoT WI and had been discussed in the RAN3 email discussion. And in last RAN3#103 meeting, the use case had not been touched. Hence, in this contribution, we still  focus on analysis on the information required and architecture impact of this use case.
2 Discussion
2.1 Overview of Per-UE Local RRM Policy Information 
In Rel-12, during the study of small data application communications enhancement [1] , “CN assistance information” was identified to enable the RAN to optimize the RAN parameters.
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Under the discussion of UE differentiation topic in Rel-15 NB-IoT, to support NB-IoT with a various applications and use cases in an efficient way with some additional assistant UE information, this solution was studied and enhanced to be extended with NB-IoT specific information. 
Furthermore, NR need support more diversity services and various requirements, the additional assistant UE information that is considered beneficial for the gNB. Hence, in RAN#81 meeting, a conclusion was achieved [3] to capture the Local RRM Policy Information storage and retrieval as objective of the SID on RAN-centric data collection and utilization for LTE and NR.  In our understanding, the Local RRM Policy Information will be helpful for the gNB to optimize RRM, e.g. providing appropriate SPS/CG configuration, target cell/beam and RRC states etc. to the UE.
Observation 1: The extension of Per-UE Local RRM Policy Information Storage and Retrieval in NB-IoT to common UE in NR will be helpful for the gNB to optimize RRM, e.g. providing appropriate SPS/CG configuration, target cell/beam and RRC states etc. to the UE.
2.2 Per-UE Local RRM Policy Information Storage and Retrieval for NR
Besides the UE relative static subscriber parameters, some other additional UE characteristics information may have alterable attribution at different time occasions, making these parameters difficult to be accurately predict. The gNB can instead learn the UE behaviour in the gNB itself much more reliably with the required granularity, reliability and adaptability, e.g., through machine learning based on such information. Therefore, the local RRM policy specific method is proposed as a complementary to subscriber-based UE differentiation approach. The local RRM policy specific UE information is generated and maintained by the RAN and can be distributed between different RAN nodes via Core network. 
However, in previous discussion, the content of information regarding UE differentiation was proposed as vendor specific information, which respective IE is proposed to be transparently transport and encoded as an OCTET STRING. 
 In our understanding, the application of this kind of local RRM policy specific UE differentiation information storage and retrieval is very limited, which can be only applied within RAN nodes of same vendors. Hence, as far as we know, the solution of the Local RRM Policy Information storage and retrieval per UE faced many companies' challenge during the NB-IoT discussion. Hence, to make progress on this solution, it is proposed that the enhancement of this solution is needed to be studied, for example, to specify such kind of the local RRM policy specific UE information for making it possible to distribute the information cross the different vendors.
Observation 2: the application of this kind of local RRM policy specific UE differentiation information storage and retrieval is very limited, which can be only applied within RAN nodes of same vendors.
Observation 3: the solution of the Local RRM Policy Information storage and retrieval per UE faced many companies' challenge during the NB-IoT discussion.
Proposal 1: It is proposed that the enhancement of this solution is needed to be studied, for example, to specify such kind of the local RRM policy specific UE information for making it possible to distribute the information cross the different vendors, to make progress on this solution.
On the other hand, RAN2 has discussed and identified a list of UE-specific information that is considered beneficial for the eNB in NB-IoT, examples of potential usage are indicated in the table below [1]:

	Parameter
	Usage

	Periodic communication parameters: 

· Periodic communication indicator
· Scheduled communication 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.


Based on the above information, other additional Per-UE local RRM Policy Information could be identified for more UEs and use cases. For these parameters to be taken into RAN configuration, adequate granularity and reliability must be guaranteed, or else, a wrong value of the packet size or of the reporting period would lead to wrong pre-allocation of radio resources, causing over-allocation of radio resource or lake of radio resource. Therefore, there are the following factors need to be taken into account:

· How predictable the information is. 
· How to define these parameters with a high predictability/reliability and a fine granularity
· The source of the information, which could be derived at the UE, eNB, and/or subscription
Generally, Per-UE local RRM Policy Information could be classified in the following aspects:
· Mobility profile: 

· Stationary indication
· Mobility path information with way points in cell-level or beam-level

· Time stamp

· Horizontal/vertical speed
· Traffic profile:

· Deterministic or un-deterministic
· Traffic Pattern: e.g. single UL only, single DL only, single UL only followed by single DL only, single UL only followed by multiple DL, multiple UL followed by single DL only, …)

· Size: e.g. average UL packet size, fixed UL packet size, average DL packet size, fixed DL packet size …)
· Date arrival time, Reference time or offset

· Periodicity
· Serving time, sending interval

· Configured Grant/SPS configuration List

· Usage of Cell groups/BWPs/numerologies

· DRX configuration List
· RRC Connection State Profile
· The history RRC connection state statistics: state indication with the time duration
· RAN Paging area List
· Power profile:
· Battery powered
· Paging profile
· KPI profile
· delay sensitive
· success rate sensitive
Proposal 2: it is proposed to further identify and specify the additional Per-UE local RRM Policy Information.
2.3 Impact on Architecture of this use case
As mentioned in above section, in the original proposed in NB-IoT, the local RRM policy specific UE information is generated and maintained by the RAN and can be distributed between different RAN nodes via Core network. And the content of information regarding UE differentiation was proposed as vendor specific information, which respective IE is proposed to be transparently transport and encoded as an OCTET STRING. However, to extend the application of the identified local RRM policy specific UE information among different vendors, it is preferred to specify the information. Regardless whether the information is specified or conveyed in a transparent container, it is a kind of distribution architecture. Alternatively, the UE-specific local RRM information among different RAN nodes via Core network, which is generated and maintained by the RAN. It makes sense to deploy a centralized architecture in the RAN to generate, maintain and distribute via CU or other logical node. Considering the limited time budget, to reduce the impact on the architecture of this use case, the frame in NB-IoT can be reused that the local RRM policy specific UE information is generated and maintained by the RAN and can be distributed between different RAN nodes via Core network.
Proposal 3: it is proposed to reduce the impact on the architecture of this use case, the frame in NB-IoT can be reused that the local RRM policy specific UE information is generated and maintained by the RAN and can be distributed between different RAN nodes via Core network.
3 Conclusions
Observation 1: The extension of Per-UE Local RRM Policy Information Storage and Retrieval in NB-IoT to common UE in NR will be helpful for the gNB to optimize RRM, e.g. providing appropriate SPS/CG configuration, target cell/beam and RRC states etc. to the UE.
Observation 2: the application of this kind of local RRM policy specific UE differentiation information storage and retrieval is very limited, which can be only applied within RAN nodes of same vendors.
Observation 3: the solution of the Local RRM Policy Information storage and retrieval per UE faced many companies' challenge during the NB-IoT discussion.
Proposal 1: It is proposed that the enhancement of this solution is needed to be studied, for example, to specify such kind of the local RRM policy specific UE information for making it possible to distribute the information cross the different vendors, to make progress on this solution.
Proposal 2: it is proposed to further identify and specify the additional Per-UE local RRM Policy Information.
Proposal 3: it is proposed to reduce the impact on the architecture of this use case, the frame in NB-IoT can be reused that the local RRM policy specific UE information is generated and maintained by the RAN and can be distributed between different RAN nodes via Core network.
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The MME, for instance, could provide CN assistance information to the RAN based on initial values for the parameters provided at attach time or subscription data (e.g. related to expected mobility pattern, or expected allowed applications characteristics such as whether only mobile originated services are expected by the particular vertical application) and/or the learning of the signalling traffic pattern (e.g. time between successive signalling connections, mobile originated or/and mobile terminated traffic) and/or the mobility pattern (e.g. static vs. moving) of the user. The CN assistance information can enable the RAN to adjust/optimize the RAN parameters (DRX cycle and/or RRC user inactivity timer) applied to the UE and thus reduce the frequency of transitions between idle and connected states, minimize network signalling, and save UE battery consumption.� REF _Ref536634806 \r \h ��[1]�














