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In this contribution we discuss the CP open issues for SDT. 
2. Maximum duration of T319a
There are two issues with the T319a value. 
1) Max T319a value is smaller than the maximum value of CG-SDT period
2) Further discussion needed on whether the T319a value is long enough to cover application round trip delay
For the first issue, it can be noted that the CG-SDT period can be up to 5.12s. However, currently the maximum value of the T319a is set to 4s. Thus, if T319a is started as soon as the CG-SDT is initiated in RRC, then T319a can expire even before the occurrence of the next CG occasion. 
Observation 1: The max value of T319a (4s) is smaller than the max value of the CG-SDT period (5.12s)
This issue in fact a modelling problem between RRC and MAC since there is no interoperability issue if the T319a is started only after the message is actually transmitted. Indeed, even if T319a is started immediately in RRC, there is no point in the UE monitoring the PDCCH until the first UL message is actually transmitted. Thus, one simple solution to this problem is to allow the UE to start the timer only after the message is transmitted. In order to clarify this, we propose to simply capture a note in RRC to allow the UE to delay the start of the T319a timer accordingly. 
Proposal 1: A note is captured in RRC to clarify that UE can delay the start of the T319a until the lower layers transmit the message including the CCCH payload

Then, the second issue is to check whether the current value of T319a provides the right balance between UE power consumption and the round-trip delay at application layer. The normal resume procedure at the UE is protected by the RRC level timer T319. The maximum value of this timer currently is set to 2 sec. In case of SDT, the resume procedure is protected by a different timer T319a and the maximum value of this timer is currently set to 4 sec. Since resume procedure for SDT includes UP transmission, we need to ensure that the duration of the T319a covers the full UP exchange. In addition to the normal delay for RACH/contention resolution and the Xn round trip delay (which are common to SDT and non-SDT); SDT needs to consider the additional round trip delay to consider the delivery of any DL packet in response to the UL packet sent by the UE (e.g. the application level ACK etc). Hence the T319a should be longer than T319. On the other hand, since DRX is not applicable during T319a, it should be a careful tradeoff between power consumption and the extended duration of T319a. 
Although legacy T319 is up to 2 sec, a typical resume procedure in legacy case will last much longer than 2 sec. This is because the UE will move to connected state and even if DRX is configured, DRX-Inactivity timer is applicable after UE moves to connected state (which can be up to 2.56 sec) and on top of this there is a network side inactivity timer (which is implantation dependent but could be up to a few seconds more typically – e.g. 10 sec) and only after this, the UE receives an RRCRelease message. Considering this, the UE can be in continuous reception mode up to 4.56 secs and then there may be a further DRX based reception for a few more seconds even with legacy resume procedure. 
Observation 2: The T319a still has a smaller maximum value than the maximum value of T319 and the subsequent time duration for which the UE may be in non-DRX mode for legacy resume case

Then one question is whether the current value for T319a is sufficiently large to cover most if not all of the intended use cases. In general, the extra round-trip time for most applications is fairly small anyway (it is only a few tens of ms in most cases). However, there may be applications where the application delay might be longer (e.g. if the application server is loaded and/or in the scenarios where there is a combination of heavy load at RAN/CN, poor radio conditions combined with congestion in the transport network between the application server and the UE). In order to cover such scenarios, we could consider including one further code point for the maximum value of T319a (6 sec). 
Another alternative to the above is to keep the T319a small (e.g. keep the current maximum value of T319) but extend the T319 (i.e. restart) for each UL/DL packet. Both options can achieve the goal of potentially keeping the UE for a longer duration. However, there are different pros and cons with these approaches. It should be noted however that once T319a is restarted after each UL/DL packet, the functionality of T319a becomes very similar to that of the Data inactivity monitoring which is currently already defined in MAC spec. So, if we want to pursue some mechanism where the UE restarts a timer for every UL/DL packet, then it might worth reusing the data inactivity timer mechanism. In this case, one option could be to extend the T319a (e.g. even consider value ranges that are much larger than 10s – may be even infinity value), but to specify the usage of data inactivity timer with small values (e.g. max value of 3 s). With this approach, the RRC and MAC level timers can be kept separate and we can minimise the changes in the specs. 
	
	Alt1: T319a up to 6 sec
	Alt 2: Restart T319a after each UL/DL packet
	Alt 3: Large T319a combined with Data Inactivity timer at MAC

	Pros
	· Upper bound exists for SDT session duration (i.e. SDT session cannot be indefinitely extended) – i.e. from power consumption perspective there is a guaranteed maximum duration of SDT session
· Simpler to specify (no changes to specs apart form one new code point)
· No need to schedule any unnecessary messages to prevent SDT session from expiring
	· More flexible and UE can be kept in SDT session for as long as possible
· The maximum value of T319a in specs can be smaller (but it should be kept in mind that this is not the maximum duration)

	· More flexible and UE can be kept in SDT session for as long as possible
· Relatively simpler to specify (we can keep T319a in RRC and reuse the dataInactivityTimer in MAC)

	Cons
	· Strict requirement on the network regarding SDT session duration (before which the network either needs to move the UE to connected or move it back to INACTIVE)
	· May potentially require the network to schedule some unnecessary packets to keep the UE in SDT in case of longer round trip delays
· More complex to specify (changes are needed since the handling of the T319a is more like an inactivity timer now rather than an error detection timer)
· There is no upper bound on the maximum duration of SDT session and hence there is no guaranteed upper bound on UE power consumption 
	· May potentially require the network to schedule some unnecessary packets to keep the UE in SDT in case of longer round trip delays
· There is no upper bound on the maximum duration of SDT session and hence there is no guaranteed upper bound on UE power consumption



Between restarting T319a and combining T319a with data inactivity timer, we have slight preference to reuse the data inactivity timer mechanism in MAC (i.e. Alt3 above). However, based on the above considerations, we think there are no significant advantages for the approaches to restart T319a or to reuse data inactivity timer over a slight increase in T319a to 6 sec. 
Based on this, we propose the following: 
Proposal 2: RAN2 to consider extension of T319a to a maximum of 6sec. 
3. Conclusion and proposals
The following observation and proposal are made in this contribution: 
Observation 1: The max value of T319a (4s) is smaller than the max value of the CG-SDT period (5.12s)
Proposal 1: A note is captured in RRC to clarify that UE can delay the start of the T319a until the lower layers transmit the message including the CCCH payload
Observation 2: The T319a still has a smaller maximum value than the maximum value of T319 and the subsequent time duration for which the UE may be in non-DRX mode for legacy resume case
Proposal 2: RAN2 to consider extension of T319a to a maximum of 6sec.  
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