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1. [bookmark: _Toc18404533][bookmark: _Toc18403966][bookmark: _Toc18413600]Introduction
At RAN2#122, RAN2 agreed to specify CG-SDT periodicities higher than the values supported in Rel-18. RAN2 made this agreement under the assumption that this extension would have no or low impact on RAN1 specifications. The actual values of the CG-SDT periodicities have been left as FFS for now. In this contribution we take a look at the impacts to RAN2 specifications to configure these higher periodicities for CG-SDT.     
2. Discussion 
Subsequent to the RAN2 discussion, RAN1 have now discussed this and confirmed that the extension of CG-SDT periodicities will have low impact to RAN1 specifications [1]. So, RAN2 can now proceed with the specification work for this. 
Looking at RAN2 impacts, RAN2 needs to agree on the actual values for extended periodicities. Whilst the extended periodicities would need to be reflected in the mapping table between CG period and SSB to CG PUSCH resource association period in RAN1 specs, the RAN2 specs should be updated to support the new extended periodicities in the signalling. Currently only up to 640 ms is supported for CG-SDT.  For the extended periodicities, it would be good to cover up to 10s of sec or minutes. For example, the default keep alive packet timeout interval for TCP is 1800 sec. The default idle time out for TCP traffic is 300 sec. The default keep alive timer for MQTT used for IoT applications is 60 sec. It is proposed to specify CG-SDT periods covering these ranges along with a few code points around these. So, the following values are proposed: 
Proposal 1: For the extended CG-SDT period, specify the following values {10, 60, 120, 300, 600, 1200, 1800, 3600} secs
In addition to this, RAN2 also agreed that for the initial transmission if the CG-SDT occasion is farther than a configured threshold, then the UE is allowed to fallback to RA-SDT. Thus, the specification also needs to consider the actual values for this threshold. In the MT-SDT running CR, the value of this threshold is currently left as FFS since the final values depend on the actual CG-period agreed. We propose to finalise these values to cover the above ranges. 
Observation 1: The values of the parameter cg-SDT-MaxDurationToNext-CG-Occasion-r18 depends on the final values for the extended CG-SDT period. 
Proposal 2: Adopt the following values for the parameter cg-SDT-MaxDurationToNext-CG-Occasion-r18 {100, 1000, 30000, 100000, 200000, 300000, 1500000, 3000000} ms

Then, at RAN2#123, the following was left as FFS: 
1. Discuss per LCH vs Pre UE configuration of cg-SDT-MaxDurationToNext-CG-Ocacassion-r18 as part of the TEI18 discussion together with the extended CG period discussion. Note regardless of the final outcome of extended CG period, this IE will be specified in some form eventually as originally agreed (only details are FFS)
So, basically, we need to decide whether the parameter cg-SDT-MaxDurationToNext-CG-Occassion is configured per UE or per LCH. Although per LCH configuration may provide some flexibility, it is not fully clear whether this flexibility is really needed. Since the LCH to CG resource mapping is configurable, it is sufficient to avoid mapping LCHs that are time sensitive to CG resources with long periodicities. If we support different timers per LCH, then we also need to also discuss which timer value is adopted if more than one LCH has pending data. So, to keep the solution simple, we propose that a per UE value for the timer is sufficient. In general, long CG-SDT periods are not to be used if there are other latency sensitive data at the UE in any case. So, we propose the following. 
Proposal 3: cg-SDT-MaxDurationToNext-CG-Occassion is configured per UE
One further issue that needs some discussion is regarding arrival of other data (either in UL or DL) during CG-SDT if the CG-SDT period is extended to a very large value (e.g. 30 mins/ an hour). In case of UL, it can be assumed that the network only configures the very long CG periodicities for UEs that are known to never generate any data that is delay critical. However, the same assumption may not be true for NAS signalling. So, one question is what the UE behaviour should be if NAS signalling arrives whilst the UE is waiting for the next CG occasion after triggering the CG-SDT procedure. In order to avoid impacts to NAS (e.g. to avoid NAS timer expiry), the UE should be allowed to send UL NAS data immediately without waiting for the CG-SDT period. However, the question is whether we need to specify something for this or not. In general, although the CG-SDT procedure has been initiated, the CCCH message has not yet been transmitted by the UE. So, as such, there is no interoperability issue if the UE simply terminates the ongoing procedure and initiates a new resume procedure for transmission of NAS signalling. In order to keep the solution simple, we propose that the UE does this. 
Proposal 4: If non-SDT data or data for LCHs other than the LCHs mapped to the CG-SDT resource with longer periodicities arrives, UE can initiate a new resume procedure – can be clarified with a note in RRC
Then, a similar situation also may happen for DL and it may be possible that the network pages the UE. However, once CG-SDT procedure is initiated, the UE stops monitoring the RAN paging and hence it is not anymore monitoring DL paging for data. This issue can be fixed by modifying the UE behaviour whilst waiting for the next CG occasion. So, the following proposal is made. 
Proposal 5: For extended CG-SDT periodicities, if SDT procedure is ongoing but T319a has not started yet, UE monitors RAN paging and if paging message is received, UE can initiate a new resume procedure
3. Conclusion
[bookmark: _Toc18404543][bookmark: _Toc18413612][bookmark: _Toc18403976]Proposal 1: For the extended CG-SDT period, specify the following values {10240, 61440, 122880, 307200, 604160, 1208320, 1802240, 3604480} msec
Observation 1: The values of the parameter cg-SDT-MaxDurationToNext-CG-Occasion-r18 depends on the final values for the extended CG-SDT period. 
Proposal 2: Adopt the following values for the parameter cg-SDT-MaxDurationToNext-CG-Occasion-r18 {10000, 60000, 100000, 300000, 600000, 1200000, 1800000, 3600000} msec
Proposal 3: cg-SDT-MaxDurationToNext-CG-Occassion is configured per UE
Proposal 4: If non-SDT data or data for LCHs other than the LCHs mapped to the CG-SDT resource with longer periodicities arrives, UE can initiate a new resume procedure – can be clarified with a note in RRC
Proposal 5: For extended CG-SDT periodicities, if SDT procedure is ongoing but T319a has not started yet, UE monitors RAN paging and if paging message is received, UE can initiate a new resume procedure
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