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Abstract: This paper lists some observations related to MT data size formulation in CN and propose a way forward.
1. Discussion
In relation with RAN Rel-18 NR_MT_SDT-Core and SA2 Rel-18 NR_RedCap_Ph2 work, RAN3 is discussing how the NG-RAN can set the MT-SDT flag in the Paging message if it is triggered by CN when NG-RAN has requested CN to handle MT communication when UE is in RRC_INACTIVE state with eDRX >10.24s (e.g. downlink data is buffered in CN is such case).  
RAN3 LS R3-233347 asks SA2 the feasibility of providing the DL data size when CN asks NG-RAN to page the UE, as stated in bullet bellow quoted from the LS.
3. Furthermore, RAN3 has discussed the need to signal the DL data size in the DL DATA NOTIFICATION message to help NG-RAN making decision if MT-SDT paging can be performed based on the QFI associated with the configured SDT radio bearer. RAN3 would like to ask SA2 and CT4 whether it is feasible that DL data size can be signalled to the NG-RAN (e.g. for QoS flows that have buffered data in the CN) along with the paging differentiation parameters to assist NG-RAN for MT-SDT paging decision.

SA2 has provided some answers to RAN3 in LS S2-2309757 from SA2#158 indicating the feasibility of providing data size for the first downlink packet. CT4 provided also answer to RAN3 in LS C4-233691 indicating the feasibility of providing data size based on the function (e.g. similar to EPS). CT4 has not emphasised on the first downlink packet.
RAN3 Reply LS R3-235765 asks further SA2 and CT4 the feasibility of providing most recent cumulated data size per QFI when CN asks NG-RAN to page the UE as stated in bullet below quoted from the LS.
RAN3 answer:
· RAN3 discussed the solution recommended by SA2 and the input from CT4 and prefers the possibility of AMF providing the most recent buffered data size per QFI at the end of the long eDRX cycle in the RAN PAGING REQUEST message, which can provide accurate information to NG-RAN for applying MT-SDT during paging decision. In case the provision of such information is deemed too complex from CT4 and SA2 point of views, RAN3 will consider the possibility of less optimized alternatives at next meeting.

Observation 1: Providing DL data size is feasible when UPF triggers the downlink data notification (e.g. due to the arrival of first DL packet) to SMF. RAN3 further wishes to explore the possibility of more accurate data size before the triggering of RAN paging.
1.1 Cost and benefit of accurate buffered data size
In order to provide most recent buffered data size per QFI before the triggering of RAN paging when UE is considered reachable, it means major impact on N11 interface and N4 interface.
For N11 interface, a new mechanism needs to be developed to support the extra reporting of data size. The new mechanism can either be frequent update from SMF to AMF on each DL data size per QFI and AMF accumulates the information, or the SMF provides the accumulation of the DL data size information and inform AMF once before the RAN paging.
For N4 interface, a new mechanism is also needs to be developed to support the extra reporting of data size, the new mechanism can either be frequent update from UPF to SMF for each DL data size per QFI, or the UPF provides the accumulated DL data size information and inform SMF once before the RAN paging.
All the options named on N11 and N4 interfaces, or the combination of the options on the two interfaces, can be considered as new functionality and the impact is not small. Furthermore, the new functionality on UPF is totally new and the UPF selection function certainly will be impacted.
Observation 2: Providing most recent buffered DL data size per QFI via N11 and N4 can be considered as major impact in the system. 
We also need to discuss the benefit of such more accurate buffered DL data size from CN. Based on SDT flows defined and will be improved in TS 38.300 clause 18, it’s clear that after the RAN paging and during the UE resume procedure with SDT, RAN can further decide if UE shall be moved back to RRC_INACTIVE state or the UE shall be kept in RRC_CONNECTED state. This means after UE resume and CN deliver the actual buffered data to RAN, RAN can keep the UE in RRC_CONNECTED state if the among of data is considered not fit with SDT anymore.
The main concern in RAN3 seems related to the case when last serving gNB decides to perform only partial UE context transfer due to SDT (i.e. last serving gNB only uses Xn interface towards the receiving gNB to delivery small data without transfer the entire UE context to the receiving gNB). If the amount of data received by the last serving gNB from CN does not fit into SDT, the last serving gNB needs to release the UE first and UE needs to resume to the receiving gNB again to trigger proper UE context transfer with data delivery. There are different proposals in RAN3 discussed to solve this issue. However, this seems does not justify the cost of a solution in CN.
Considering reporting the size of DL data packet(s) for MT-SDT is mainly targeting for infrequent communication, the reporting of the first DL data packet would be enough for most of the cases.
Observation 3: The cost of providing most recent buffered DL data size per QFI via N11 and N4 is not fully justified.
Based on the observations above, we can see that it’s not justified to provide most recent buffered DL data size per QFI with the cost introduced in CN. RAN3 can further explore the possibility to improve the handling in RAN scope if such is really needed.
Proposal 1: SA2 concludes that CN provides the DL data size to RAN with the value provided by UPF, based on existing functions specified for N4 when Downlink Data notification is triggered.
1.2 Further realization of Existing DL data size reporting in EPS and 5GS
TS 29.274 has defined the following data size parameter in the Downlink Data Notification message. 
	DL Data Packets Size
	CO
	This IE shall be included on the S11 interfaces for a PDN connection if the MT-EDT is applicable and if the SGW supports MT-EDT feature as specified in clause 8.83.

When present, it shall contain the sum of DL Data Packets Size.
	Integer Number
	0
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Integer Number is coded as depicted in Figure 8.118-1.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 187 (decimal)
	

	
	2 to 3
	Length = n
	

	
	4
	Spare
	Instance
	

	
	5 to n+4
	Integer Number Value
	


Figure 8.118-1: Integer Number
The Integer Number value is encoded with the number of octets defined in the Length field, e.g. when n=2, the range of the integer number value is from 0 to 65535.
The Integer Number value shall be encoded as further described below for the following information elements:
-	Maximum Wait Time IE:  the length shall be set to 2, i.e. the integer number value shall be encoded as a 16 bit unsigned integer.
-	DL Buffering Suggested Packet Count IE: the length shall be set to 1 or 2;
-	UE Usage Type IE: the length shall be set to 1, i.e. the integer number value shall be encoded as a 8 bit unsigned integer as specified in clause 7.3.202 of 3GPP TS 29.272 [70].
-	Remaining Running Service Gap Timer IE: the length shall be set to 4, i.e. the integer number value shall be encoded as a 32 bit unsigned integer.
-	DL Data Packet Size IE: the length shall be set to 2, i.e. the integer number value shall be encoded as a 16 bit unsigned integer.
TS 29.244 has defined the following value of the DL data size Downlink Data Report IE:
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The DL Data Packets Size IE type shall be encoded as shown in Figure 8.2.173-1. It contains the sum of DL data packets size in byte which triggers to send Downlink Data Report.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 250 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5 to 6
	DL Data Packets Size
	

	
	7 to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.173-1: DL Data Packets Size
The DL Data Packets Size shall be encoded as an Unsigned16 binary integer value.

TS 36.413 has defined the following value of the data size parameter in Paging message:
	Data size
	O
	
	INTEGER (1..4095, …) 
	The unit is: bit
	YES
	ignore



Observation 5: UPF/SGW-U support on providing data-size can be considered as supported already. But it’s a optional feature not necessary supported by all UPFs. EPS supports MT-EDT handling for UE in CM-IDLE mode and may provide data size parameter to eNB during paging.
Observation 6: The DL data size value indication from GW to MME is update to 65536 bytes. The threshold value for RAN to consider as MT-EDT is rather low. 
For 5GS NR MT-EDT work, RAN has agreed the value range on the data size between UP and CP up to 96000 bytes. But it’s not clear what will be the value on NGAP RAN Paging Request. We may need to further communicate with RAN3 on this. 
2. Proposal
Proposal 1: SA2 concludes that CN provides the DL data size to RAN with the value provided by UPF, based on existing functions specified for N4 when Downlink Data notification is triggered.
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