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1. Background.
It has been discussed multiple times that 5G SR is similar to 3G, this paper analyses if they are equal in NAS protocol performance too. Further this paper compares the 5G SR with SR of legacy systems and concludes based on this analysis.
2. Discussion
UMTS or 3G RAT:
Service Request is initiated in IDLE as well as CONNECTED mode. SMC and Service Accept is treated as completion of Service Request Procedure in idle and connected mode respectively. Lets assume SR is initiated in IDLE mode (say at time T0),  AS SMC completion occurs at time T1 which is treated as completion of Service Request Procedure and later Radio Bearers are established until time T2.  So, after Access Stratum SMC completion, UE is allowed to trigger another Service Request while DRBs is being established for the previous SR. This means that 3G supports concurrent establishment of DRB’s even though there had been no strong latency requirements as NR.  For ease of understanding the term “PDU” is used in 3G discussion here.

Please note following terms frequently used in this paper:
T0 – SR is initiated 
T1 – SMC procedure is completed. (SR procedure is completed at NAS in 3G) [See 5.2]
T2 – DRBs established 

Note:  After T1, UE is allowed to trigger another SR in 3G.
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Fig 1 : From 3GPP TS 23.060(Figure 50) Service request procedure.
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[bookmark: _GoBack]Fig 2 :Concurrent DRB establishment in 3G system

5G: 
Service Request is initiated in IDLE as well as CONNECTED mode. Only upon receiveing Service Accept,  Service Request Procedure is treated as completed unlike in 3G (explained above). Assume SR is initiated at time T0,  security procedure is executed at time T1, at T2 radio bearers establishment is done. NAS SR procedure completion time and last DRB establishment time are same from UE perspective. Also note number of steps required to complete 5G SR procedure in below flow, much more than 3G. 

 [image: ]                      

Fig 3 : From 3GPP TS 23.502(Figure 4.2.3.2-1)

T0 = SR is initiated 
T1 = Security procedure executed if required. But NAS layer does not end the SR procedure.
T2 – DRBs established & Service Accept is received (SR procedure is completed at NAS) [See 5.3]
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Fig 4 : 5G Sequential execution of DRB establishment.

3. Observations:
	
	 Behavior in 3G
	Behavior in 4G
	Expected behavior in 5G(If SR is blocked till first SR completes)

	No. of steps to complete SR procedure.
	~4 procedural steps
	~4 procedural steps
	13 procedural steps. i.e. More number of procedures are executed before UE’s NAS completes SERVICE REQUEST procedure.

	Can number of steps to execute the service request procedure increase? 
	No
	No
	Yes. If different SMF’s are involved and response is received at different instants to AMF then step 12 and 13 in fig 3 are repeated. [See 5.1]

	Time taken to complete SR procedure
	[T1-T0]
(Only NAS message exchange)
	[T1-T0]
	[T1-T0] + [T2-T1]
(NAS message exchange + DRB establishment time)

	UE behavior during [T2-T1]
	UE accepts request from upper layers executes new Service Request concurrently along with DRB establishment of first SR procedure.
	No need of concurrency as all DRB’s are established. 
	UE blocks new request from upper layers.



4. Conclusion:
When 3G/4G NAS triggers SR, first thing network does is to respond and end the NAS SR procedure by executing security procedures or giving Service Accept to UE. But in 5G it’s not the case as discussed in this paper, thus 5G SR procedure performance is deteriorating when compared to legacy SR procedures, especially when multiple PDU sessions are involved. However 5G is expected to support more low latency applications when compared to legacy RAT’s.
5. References:
5.1) AMF shall not send SR Accept till it receives all the responses from different SMF’s. But N2 SM information is sent to gNodeB. Hence RRC connection reconfiguration procedure is executed multiple times.
3GPP TS 23.502:: 4.2.3.2:: step 12:
If there are multiple PDU Sessions that involves multiple SMFs, AMF does not need to wait for responses from all SMFs in step 3 before it send N2 SM information to the UE. However, the AMF shall wait for all responses from the SMFs before it sends MM NAS Service Accept message to the UE.
5.2)  NAS SR procedure completion criteria in 3G
[bookmark: _Toc502233153]4.7.13.1          Service Request procedure initiation
The MS initiates the Service request procedure by sending a SERVICE REQUEST message. The timer T3317 shall be started after the SERVICE REQUEST message has been sent and state GMM-SERVICE-REQUEST-INITIATED is entered. The message SERVICE REQUEST shall contain the P-TMSI and the Service type shall indicate either "data", "signalling", "paging response", "MBMS multicast service reception" or "MBMS broadcast service reception". The MS shall not issue another Service request when the MS is in state GMM-SERVICE-REQUEST-INITIATED
[bookmark: _MailEndCompose]Normal end of service request procedure (24.008 Timer table):
	T3317
(Iu mode only)
	15s
	GMM-SERVICE-REQUEST-INITIATED
	SERVICE REQUEST sent
	Security mode control procedure is completed,
SERVICE ACCEPT received, or
SERVICE REJECT received
	Abort the procedure


 
5.3) NAS SR procedure completion criteria in 5G
24.501: Timer table
	T3517
	TBD
	5GMM-SERVICE-REQUEST-INITIATED
	Transmission of SERVICE REQUEST message
	SERVICE ACCEPT message received, or
SERVICE REJECT message received
	Abort the procedure
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