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Introduction
In RAN2#101 meeting, some agreements were reached regarding the UL/DL HARQ RTT timer and configured scheduling:
Agreements 
=>	When DRX is configured, the UL HARQ RTT timer is started regardless of whether the MAC entity is in active time.  Working assumption for DL HARQ RTT
At the RAN2#101Bis meeting, the working assumption above was further discussed. i.e. whether or not to allow the DL HARQ RTT timer to be started when the UE is not in active time. This would then imply that the UE could monitor the SPS occasions on the PDSCH during non-active time and also enable retransmissions.
[bookmark: _Ref178064866]Discussion
When the UE is configured for Semi-Persistent Scheduling (SPS) operation in DL or configured scheduling (CS) UL, it is also configured with a CS-RNTI. When the UE is active and decodes a DCI addressed to its CS-RNTI, it will activate the SPS assignment accordingly. Afterwards, with SPS, the UE shall monitor possible data transmission from the gNB according to the DL SPS configuration. Other than for the initial DCI transmission activating the SPS, there is not any associated DCI transmission in DL to schedule PDSCH or PUCCH transmission when using SPS for the UE since the feature aims to reduce the load on the PDCCH.
A UE can, independently of SPS, be configured with DRX which allows the UE to discontinuously monitor the PDCCH and thereby save energy at the cost of latency and/or reachability. During one DRX cycle, the UE will be active and monitoring the PDCCH continuously for a certain time interval, the onDuration period, and it will be non-active the rest of the time during the DRX cycle. 
Since both these features, SPS and DRX, are configured with a periodic pattern on when to receive/send data semi persistently or, when to monitor the PDCCH or when not to etc., RRC configurations in TS 38.321 offer the possibility to either have these features fully synchronized, partially synchronized or totally separated.
Within the current specification of TS 38.321, it is possible to send SPS data outside the onDuration interval but the specification prohibits the UE from starting any timers that enables retransmission and therefore, using SPS in an non-synchronized manner with the onDuration period does not offer reliable communication.
[bookmark: _Toc513651584][bookmark: _Toc513761672]Current specification allows for DL SPS during DRX non-active time, but it is not reliable.
SPS and DL HARQ RTT timer in non-active time
In the previous RAN2 meetings it has been discussed if the inherited LTE behaviour should be kept in NR for SPS or if one should allow the DL HARQ RTT timer to be started even if the UE is in non-active time.
The current implementation of 38.321 may be regarded as more energy saving since the UE will not be active during SPS occasion outside the onDuration period and thereby not being obligated to send HARQ info, receive retransmissions and other active time activities such as measurements and reporting. If energy optimization is prioritized, onDuration periods are typical sparse and short to minimize the active time but comes at a cost of increased latency / decreased reachability. With this implementation, it is not possible to allow for reliable low latency SPS transmissions and at the same time sparse onDuration periods.
[bookmark: _Toc513644565][bookmark: _Toc513645217][bookmark: _Toc513651585][bookmark: _Toc513761673]It is not possible with current specification make use of HARQ for SPS occasions that falls outside onDuration periods.
If the current specification were to be changed to allow for the DL HARQ RTT timer to be started even in non-active time, the opposite would occur and the latency/reachability would improve at the expense of increased energy consumption. Another drawback is that this will force all UEs with an SPS configuration to monitor the SPS occasion and behave like active time UEs even outside the onDuration periods. This is not optimal for all UEs and/or services, since it will increase the energy consumption regardless of service. Therefore, there is also a strong opinion in RAN2 against adding this behaviour in the specification of TS 38.321.
[bookmark: _Toc513644566][bookmark: _Toc513645218][bookmark: _Toc513651586][bookmark: _Toc513761674]A specification change for DL HARQ RTT timer started in non-active time, would affect all UEs regardless of their service (energy saving need).
[bookmark: _Toc288637658]The question is then if to favour energy savings before latency and reachability improvements? A large part of the problem is that either all UEs configured with SPS/DRX that has SPS occasions outside the onDuration period, behave like active time UEs or, given the current specification, no one does.
The sourcing company can see drawbacks and benefits with both. For certain services as e.g. VoIP, the reliability is perhaps of less importance and a lost packet will decrease the user experience a bit but would with current specification use less energy if SPS is configured outside the onDuration periods.
For other services such as streaming, it could be of benefit to have a sparse onDuration but at the same time offer reliable SPS with retransmissions even outside the onDuration periods.
[bookmark: _Toc513644567][bookmark: _Toc513645219][bookmark: _Toc513651587][bookmark: _Toc513761675]There are clear benefits of both schemes depending on the service used by the UE.
If this was configurable, the network could choose, depending on service etc. if the UE should start the DL HARQ RTT timer at SPS occasions that falls outside the onDuration period. And, for other services that favours energy savings, it could be configured not to. It could simplify the SPS configuration with more SPS occasions without the cost for all UEs to act as in active time. In short, this allows for three possible configurations/behaviours:
1.	The network configures the UE to start the DL HARQ RTT timer also when not in active time.
2.	The network configures the UE not to start the DL HARQ RTT timer when not in active time.
3.	The network refrains from transmitting DL SPS when the UE is not in active time.
[bookmark: _Toc513506408][bookmark: _Toc513644573][bookmark: _Toc513645222][bookmark: _Toc513645403][bookmark: _Toc513651588][bookmark: _Toc513761677]Allow the network to configure the UE if it should start the DL HARQ RTT Timer at SPS occasions that falls outside the active time of the UE.
SPS and overlapping dynamic assignments
As discussed in [2] the current text on receiving DL SPS may be interpreted such that the UE has to monitor PDCCH also when not in active time to determine that there is no overlap with a dynamic assignment. It should be clear that dynamic assignments shall be prioritized over SPS, at least when in active time. As the common assumption is that the UE does not monitor PDCCH when not in active time it can be questioned if this prioritization applies in that case.
In LTE, DL SPS is supported when the UE is not in active time, but such an operation can be questioned as it would defeat the purpose of DRX. There is no reason to change that function in NR, and the specifications support that too. If RAN2 concludes that the current text implies that the UE has to monitor PDCCH when not in active time, then the text has to be modified. However, the proposal in [2] goes too far as it excludes the possibility for DL SPS while not in active time. A possible compromise could be that when the UE is not in active time, DL SPS has priority over dynamic assignments, which would exclude the need for checking PDCCH if a dynamic assignment has been transmitted by the network.
[bookmark: _Toc513651589][bookmark: _Toc513761678]If RAN2 concludes the current specification forces the UE to monitor PDCCH when not in active time, consider prioritizing configured assignments over dynamic assignments when not in active time.
Combined with the first proposal, if the network configures the UE to start the DL HARQ RTT timer, that could lead to the UE entering active time, in which case a dynamic grant would have higher priority.
Conclusion
From the discussion above we have the following observations:
Observation 1	Current specification allows for DL SPS during DRX non-active time, but it is not reliable.
Observation 2	It is not possible with current specification make use of HARQ for SPS occasions that falls outside onDuration periods.
Observation 3	A specification change for DL HARQ RTT timer started in non-active time, would affect all UEs regardless of their service (energy saving need).
Observation 4	There are clear benefits of both schemes depending on the service used by the UE.

We have the following proposals:
[bookmark: _GoBack]Proposal 1	Allow the network to configure the UE if it should start the DL HARQ RTT Timer at SPS occasions that falls outside the active time of the UE.
Proposal 2	If RAN2 concludes the current specification forces the UE to monitor PDCCH when not in active time, consider prioritizing configured assignments over dynamic assignments when not in active time.
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