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1. Introduction
In this contribution, we discuss further the support on UE specific DRX based on Options 1 or 2 proposed by SA2 in [1] and discussed within the email discussion [2].
2. Discussion
The SA2 solutions are answering support of the feature without the major backward compatibility issues raised in previous contributions (broken paging). 

Option 1 is an AS based solution. Option 2 is a NAS based solution.

The email discussion was a bit unclear. Ericsson pointed out “Option 1 In some cases, UE may listen to additional POs which may not be used if MME does not support the feature”. What this means is rather mysterious since no MME changes are proposed in Option 1. From Rel-13 design, the “UE specific DRX for NB-IoT” would already be conveyed through legacy MME, and the option 1 just leverages this by adding AS signaling to allow usage of UE specific DRX at AS level.
To clarify the discussion, we shall differentiate “Initial paging” from “Paging escalation” (paging retransmission strategy in case of paging failure). In our view, in legacy the CN is aware of what is the used DRX paging cycle (either default or UE specific). The fact that the CN is aware that the UE is using a UE specific DRX cycle enables “fast paging escalation”, i.e. the CN paging retransmission strategy can (if it wants) take this information into account. 

We refer to such CN feature as “fast paging escalation”. It requires CN awareness of what DRX cycle is being used by the UE (in particular, UE specific DRX cycle if any, and which value). 

We should first agree on whether such feature should be supported. In our view, especially because UE specific DRX is for reduced latency and would address good coverage UEs (i.e. more likely mobile rather than just stationary in a cave, hence more likely to need paging retransmission), the answer is yes.

Note that not supporting “Fast paging escalation” means that whenever paging retransmission is needed, UE listens to additional POs for nothing, as the paging is delayed just because the CN is not aware it could retransmit faster. This causes useless power consumption, which should not be acceptable for NB-IoT.

Proposal 1: “Fast paging escalation”, i.e. “CN awareness of used DRX cycle” should be possible
In legacy LTE, UE specific DRX is supported by UE/eNB and activated “by default”, so as soon as a MME pages with UE specific DRX, it can know which DRX cycle is being used (lowest of default, UE specific DRX).
In NB-IoT, with proposed options, our understanding is as follows:

	
	Option 1 (legacy MME)
	Option 2

	Low latency Initial Paging 
	Yes
	Yes

	CN awareness of whether UE supports/activates “UE specific DRX cycle”
	No
	Yes 

	CN awareness of whether eNB supports/activates “UE specific DRX cycle”
	No
	No
(not part of S2 LS: there is only  UE awareness of whether the camping cell supports UE specific DRX, not MME awareness)

	CN awareness of used DRX cycle
	No
	No

	Low latency Retransmitted Paging (fast paging escalation)
	No
	No


Hence we have the following proposals:
Proposal 2: If feature is agreed, send an LS to RAN3/SA2 to introduce the required new signaling from RAN to CN (and NAS capability in case of Option 1) to allow Fast Paging Escalation 
Considering our companion contribution [3], we believe that it would be beneficial to indicate, when UE specific DRX is supported, the minimum DRX cycle supported.

Proposal 3: The new signaling from RAN to CN should indicate the minimum UE specific DRX cycle supported (if any).
Note that resulting Options 1bis and 2bis have the following properties, which shows that one benefit of Option 1bis is that it works also (in a degraded way) with legacy MME (similarly as Option 1).
	
	Option 1bis (legacy MME)
	Option 1bis (Updated MME)
	Option 2bis

	Low latency Initial Paging 
	Yes
	Yes
	Yes

	CN awareness of whether UE supports/activates “UE specific DRX cycle”
	No
	Yes
	Yes 

	CN awareness of whether eNB supports/activates “UE specific DRX cycle”
	No
	Yes
	Yes

	CN awareness of used DRX cycle
	No
	Yes
	Yes

	Low latency Retransmitted Paging (fast paging escalation)
	No
	Yes
	Yes


Note that in any case, whatever the option agreed, there is (small) AS impact, as at least 36.304 needs to be updated. We have drafted a TP in our companion contribution [3] (along with other enhancements).
3. Conclusion 

In this contribution, we make the following observations and proposals:

Proposal 1: “Fast paging escalation”, i.e. “CN awareness of used DRX cycle” should be possible
Proposal 2: If feature is agreed, send an LS to RAN3/SA2 to introduce the required new signaling from RAN to CN (and NAS capability in case of Option 1) to allow Fast Paging Escalation
Proposal 3: The new signaling from RAN to CN should indicate the minimum UE specific DRX cycle supported (if any).
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