[bookmark: OLE_LINK137][bookmark: OLE_LINK138]3GPP TSG-RAN WG2 Meeting #101		R2-1802602
Athens, Greece, 26th February - 2nd March 2018

Agenda Item:	9.13.7
Source: 	MediaTek Inc.
Title:  	Discussion on UE differentiation

Document for:	Discussion and decision
[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37][bookmark: _Ref178064866]Introduction
In RAN2 #99bis meeting, an LS on UE differentiation [1] was sent to SA2 to consult the feasibility of defining UE-specific information that is considered beneficial for Uu operation, including 
· periodic communication parameters, 
· stationary indication, 
· traffic profile, 
· power consumption profile, 
with sufficient reliability and granularity.  
In [2], SA2 feedbacks that the following Communication Pattern (CP) parameters has been defined as part of the subscription (see TS 23.682 subclause 5.10.1 and TS 29.336 subclause 8.4.26).  
	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]



In [2][3], 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. The MME may use such parameters to derive the CN Assistance Information sent to the eNB (see TS 23.401 subclause 4.3.21).
SA2 further asks the following for the R2 identified information. 
1. Which level of granularity is needed?
2. Which level of reliability is needed?
3. Which parameters are considered essential?
4. Are there potential dependencies between the parameters?
5. Is the information provided by the parameters static, semi-static or dynamic?
6. What is the definition of these parameters?
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General
SA2 lists communication parameters which are similar to the corresponding parameters identified in the R2 LS. In addition, the R2 LS lists: 
· Traffic profile (Single packet transaction, UL only, UL followed by DL, Typical Packet size), and 
· Power consumption profile (Battery-powered-non-chargeable-non-replaceable). 
Responding to the SA2 question, In order to determine the required granularity and reliability of parameters we need to make assumptions how parameters might be used. 
Configuration and algorithm Assumptions: We assume the following for an NB-IoT UE: 
· Unless the connection is super-short (e.g. one transmission and immediate transition to Idle), the UE should typically be configured with Connected mode DRX with DRX period 0.2-2s 
· The UE should typically be sent to Idle for any non-traffic-period longer than 10-100s, preferably immediately after the last packet in a “burst” or “transaction” etc.
· If dedicated Scheduling Request (D-SR) is supported in R15, the UE could be configured with D-SR resources if an interactive or request-response traffic pattern is expected during the RRC Connection time.
· If Connected Mode SPS for Unicast is supported in R15, a periodic traffic pattern could be supported by a periodic SPS configuration if the period is < 10s. 
· If Idle Mode SPS is supported in R15, a low mobility or stationary UE could be configured with an Idle mode SPS resource if the period < y (where y is a time such that it is highly likely that the UE remains in the same cell during this time). 
· It is FFS if any dedicated UE configuration or knowledge (in addition to UE capability) is applied in order to use a wake up signal for paging for a UE. 
Configuration of Connected Mode DRX
The main traffic dependent DRX configuration parameters are 
· Inactivity timer
· DRX period
The DRX period, which is up to 10s, mainly impact latency for DL packets. 
For some cases (e.g. control type applications where a server controls a device) DL latency requirements may exist (e.g. <= 1s), and could limit the DRX period for both Connected mode and Idle mode DRX. 
If the Periodic Time < 10s, it could be used to configure a DRX period that matches the periodic time. Hopefully the eNB can also determine and configure the offset from buffered packets to arrive at a configuration that optimizes the UE power consumption and also have reasonable queuing time. 
If the Periodic Time is used for this purpose, in the range < 10s it should have similar granularity as the DRX configuration. 
The Inactivity Timer could be configured to handle a DL response to an UL packet, but in order to configure it optimally, the traffic profile should be known (i.e. whether immediate response is expected at all) and the typical or maximum response time for an immediate response should be known.
A well tuned configuration of Connected Mode DRX is usually not critical but will impact the power consumption if set conservatively and will impact latencies if set aggressively, e.g. if the DL latency requirement is not known, the eNB could anyway assume that a DRX cycle = the smallest Idle DRX cycle in the cell could be used. 
Conclusion 1: For Configuration of Connected Mode DRX, Periodic Time would be useful if < 10s and specified on similar granularity as DRX cycle, Traffic profile (Single UL packet vs. UL + DL Packet + possibly more) would be useful. 
Conclusion 2: For Configuration of Connected Mode DRX, in addition, DL latency requirement if < 10s, and maximum response time would be useful. 
Conclusion 3: A Well tuned Configuration of Connected Mode DRX is desired but not critical.  
2.3	Idle mode transition
Idle mode transition could be done based on RAI. However, when RAI is not provided the eNB may need to trigger the Idle mode transition based on other criteria. 
Case 1: RAI is not used because it is not supported. 
Case 2: RAI is used but the UE cannot predict whether there will be more data or not. 
For the Case 1, the traffic profile (Single UL packet vs. UL + DL Packet + possibly more) could be used to determine whether to send to UE to Idle immediately or not. 
For Cases when the UE is not sent immediately to Idle the maximum response time could be used to understand how long time to wait for a potential response. For many M2M applications there is no human interaction involved and transition to Idle could always be relatively quick, but for some MT cases 
If Communication Duration Time could be interpreted as recommended time in RRC Connected Mode, if could potentially be used to understand how long time to wait for a potential response. 
We note that many M2M applications have different behaviour for MO and MT traffic. MO traffic can be just information reporting, usually not time critical. MT traffic usually always comes with a Reply, i.e. DL+UL, and as MT traffic is often in the form of commands and can sometimes be triggered by Human interaction, there could be different latency requirements for MT and MO traffic, i.e. the Traffic profile should be different and specific for MO and MT cases. 
Having well tuned information for the transition to Idle is quite important, as both a prolonged stay in Connected Mode and an increased number of Connected-Idle transitions can impact power consumption significantly. 
If the network is aggressive in sending UEs to Idle Early, there should also be a possibility to act if the network is too aggressive, i.e. if the UE frequently reconnects very soon after a connection, the network may change. 
Conclusion 4: The traffic profile (Single UL packet vs. UL + DL Packet + possibly more) could be useful for triggering of transition to Idle. 
Conclusion 5: The traffic profile should be managed separately for MO and MT cases. 
Conclusion 6: The maximum response time could be useful for triggering of transition to Idle, or alternatively, if Communication Duration Time could be interpreted as recommended time in RRC Connected Mode, it could potentially be used. 
Conclusion 7: It should be possible for the network to learn from experience if the network is too aggressive and the UE frequently reconnects immediately after release to Idle.
Conclusion 8: It is important that the traffic profile per MO and MT cases, and maximum response time or, if useful the Communication Duration Time are provided correct.  
2.4	Configuration of Connected Mode SPS
Connected mode SPS for Unicast (C-SPS) has not been agreed yet for NB-IoT but is still on the table for Rel-15. 
We assume that C-SPS could provide periodic resources with period <= 10s, and if periodic time is < 10s it could be used for the configuration of C-SPS resources. Configuring C-SPS wrongly such that there are more transmission opportunities than needed could have serious effect if not SkipUplinkTx is supported (TBD). If there are too few transmission opportunities, 
In order to configure a C-SPS resource for periodic transmissions, it would be beneficial to know the transport block size (TBS), on the granularity of the L1 TBS grant/allocation. Configuring too small TBS might involve segmentation that might not otherwise be needed, result being that the efficiency is less. This would be undesired but is not critical. Configuring a too large TBS size might be more serious, in particular for the Uplink, as it may impact power consumption where the UE would waste power to transmit padding.  
Conclusion 9: If C-SPS is supported, for its configuration, Periodic Time if < 10s and specified on similar granularity as the periodicity of the C-SPS resource, Packet Size Could specified on similar granularity as the L1 TBS grant/allocation, would be useful.  
Conclusion 10: If C-SPS is supported, for its configuration, it is important that Packet Size is provided correct, and it is desired that the Periodic Time is correct. 
2.5	Configuration of Idle Mode SPS
Idle mode SPS for Unicast (I-SPS) has not been agreed yet for NB-IoT but is still on the table for Rel-15. 
In order to determine if I-SPS can be applicable at all, it would be good to know the probability that the UE will still be in the same cell and in the same coverage level at the next transmission time. For stationary UEs the Stationary Indication could be used for this purpose. From I-SPS point of view the required granularity of the Stationary Indication would be same cell + same coverage level. We assume that the UE would not apply the I-SPS configuration if the UE has changed cell or coverage level, so the consequence for the UE of wrong configuration is limited. 
In order to configure I-SPS resources, the Time and Transport Block Size for the resource need to be determined. We assume that the time could be determined either by the Periodic Time, also for very long Periodic Time values, or alternatively it could be determined by the Scheduled Communication Time. The granularity requirement is probably not so stringent. We expect such traffic to be very delay tolerant and packets could be buffered for long times. 
Configuring too small TBS might involve segmentation that might not otherwise be needed, result being that the efficiency is less. This would be undesired but is not critical. Configuring a too large TBS size might be more serious, in particular for the Uplink, as it may impact power consumption where the UE would waste power to transmit padding. 
Conclusion 11: If I-SPS is supported, for its configuration, Stationary Indication with granularity of same cell + same coverage level, Periodic Time or Scheduled Communication Time with low granularity (no requirements) and Packet Size specified on similar granularity as the L1 TBS grant/allocation, would be useful. 
Conclusion 12: If I-SPS is supported, for its configuration, it is important that Packet Size is provided correct, and it is desired that the Periodic Time/Scheduled Communication Time and Stationary indication is correct. 
2.5	Configuration of D-SR
Support of Dedicated SR is in the objectives of the NB-IoT WID for Rel-15. 
The Traffic profile could be used to understand if more UL packets are expected, i.e. if configuration of D-SR resource could be useful. For periodic traffic in Connected Mode, e.g. with periodicity < 10-30s, D-SR could be used, i.e. the periodic indication and periodic time could be used to understand if more UL packets are expected in this connection. Possibly the Communication Duration Time could also be useful to understand whether more transmissions are expected or not (FFS)
From UE point of view, assuming that the UE would not be allowed to do RACH is D-SR is configured, a too sparse D-SR configuration could impact the UL latency. To avoid this, it would be good if an UL latency requirement could be known. A too dense D-SR configuration would mainly impact Radio Resource Utilization. 
Conclusion 13: For configuration of D-SR the Traffic profile (additional UL packets) or periodic time if < 10-30s, or Communication Duration Time and an UL latency requirement would be useful. 
Conclusion 14: For configuration of D-SR, it is important that the traffic profile (additional UL packet) or periodic time if < 10-30s is provided accurate. 
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Conclusion 1: For Configuration of Connected Mode DRX, Periodic Time would be useful if < 10s and specified on similar granularity as DRX cycle, Traffic profile (Single UL packet vs. UL + DL Packet + possibly more) would be useful. 
Conclusion 2: For Configuration of Connected Mode DRX, in addition, DL latency requirement if < 10s, and maximum response time would be useful. 
Conclusion 3: A Well tuned Configuration of Connected Mode DRX is desired but not critical.  
Conclusion 4: The traffic profile (Single UL packet vs. UL + DL Packet + possibly more) could be useful for triggering of transition to Idle. 
Conclusion 5: The traffic profile should be managed separately for MO and MT cases. 
Conclusion 6: The maximum response time could be useful for triggering of transition to Idle, or alternatively, if Communication Duration Time could be interpreted as recommended time in RRC Connected Mode, it could potentially be used. 
Conclusion 7: It should be possible for the network to learn from experience if the network is too aggressive and the UE frequently reconnects immediately after release to Idle.
Conclusion 8: It is important that the traffic profile per MO and MT cases, and maximum response time or, if useful the Communication Duration Time are provided correct.  
Conclusion 9: If C-SPS is supported, for its configuration, Periodic Time if < 10s and specified on similar granularity as the periodicity of the C-SPS resource, Packet Size Could specified on similar granularity as the L1 TBS grant/allocation, would be useful.  
Conclusion 10: If C-SPS is supported, for its configuration, it is important that Packet Size is provided correct, and it is desired that the Periodic Time is correct. 
Conclusion 11: If I-SPS is supported, for its configuration, Stationary Indication with granularity of same cell + same coverage level, Periodic Time or Scheduled Communication Time with low granularity (no requirements) and Packet Size specified on similar granularity as the L1 TBS grant/allocation, would be useful. 
Conclusion 12: If I-SPS is supported, for its configuration, it is important that Packet Size is provided correct, and it is desired that the Periodic Time/Scheduled Communication Time and Stationary indication is correct.
Conclusion 13: For configuration of D-SR the Traffic profile (additional UL packets) or periodic time if < 10-30s, and an UL latency requirement would be useful. 
Conclusion 14: For configuration of D-SR, it is important that the traffic profile (additional UL packet) or periodic time if < 10-30s is provided accurate.
Proposal 1: RAN2 to determine to what extent the SA2-agreed parameters can be used for Connected Mode Configurations. 
Proposal 2: RAN2 to determine if traffic profile and/or other parameters should be handled separately for MO and MT cases. 
Proposal 3: Consider the new parameters Latency Requirement and Max response time. 
Proposal 4: Use the conclusions above to reply to questions in the SA2 LS. 
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