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Introduction

One major disagreement still unresolved by the push ad-hoc group is whether there is a need to standardize a Network Requested PDP Context Activation (NRCA) mechanism for dynamically allocated IP address or whether the currently available SMS triggered PDP context activation mechanism is sufficient for non always-on case. The issue has been debated extensively in the meetings, but no consensus has been reached. The push ad-hoc group requests S2 to allocate an agenda item to discuss/resolve this issue at S2#18 plenary.

This contribution summarizes distinctive feature of NRCA mechanism for dynamically allocated IP address with comparing other approach: SMS and always on.

It is proposed that the NRCA mechanism shall be standardized as a option for implementing push service. 

Outline of NRCA, SMS and always on approach
The push ad-hoc group is mainly debated three approach for push service: NRCA for dynamic allocated IP address, SMS-MT approach, always on approach.

NRCA

The figure 1 shows a functional architecture for network requested PDP context activation with User-ID for Push Services. The User-ID is, for example, MSIDSN or email address (Bell@lucent.com). The blue arrows and the red arrow in the Figure 1 represents flow of control messages and of push messages. AS and AR stand for Application Server and Address Resolver respectively. For more detail, see TR 23.974v0.1.0.
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Figure 1: Reference Architecture of Network Requested PDP Context Activation for Push Services

The figure 2 illustrates network requested PDP context activation.
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Figure 2:  Network Requested PDP Context Activation for dynamic allocated IP address

The GGSN, SGSN and UE part of the procedure is similar to network requested PDP context activation procedure shown in 3GPP TS 23.060 except that the PDP address in PDU Notification request is not static address. The procedure for outside the Gi interface is mainly to discover IMSI for the UE in order to initiate PDP context activation.

Supposing the IP address is static, the procedure fully conforms to standard. However IP address management for numerous users would be cause of trouble. Therefore dynamic IP address allocation here is the key evolution.

After establishing PDP context for dynamic IP address between UE and GGSN, the GGSN notifies the IP address for the UE to proxy AS and AS. Then the push message can be delivered to the UE.

SMS

Another approach of this kind shown in figure 3 is replacing the PDP context activation part, e.g. #2 to #7 in figure 2, by SMS-MT delivery indicating push message request and the UE pulls the message from the AS if needed. The interface between UE and PLMN conform to R99 specification.


[image: image3.wmf]  1. Conn Request

   2. SM-MT request

   2. SM-MT Request

 4. Send Routeing Info for SM-MT

  5. Forward SM-MT request

 6. SM-MT procedure

  7. Forward SM-MT acknowledge

   8. SM-MT Response

 9. Activate PDP Context Request

 10. Create PDP Context

 11. Activate PDP Context Accept

12. Push Request

13. Push Message Delivery

SMS-SC

Proxy AS

AS

UE

SGSN

GGSN

SMS-GMSC

HLR


Figure 3:  SMS-MT approach

Note that those figures show only outline of message delivery part, so some procedures and detailed signals, like GPRS attach procedure, are omitted.

Always On

Totally different approach from NRCA and SMS is based on “always on” which retain PDP context always like IMS. Therefore it is easy to push messages. GPRS level network capabilities are already standardized.

Discussion

In this section, a suitable case for NRCA approach is discussed. At first, we show that there is a case that always on approach is not appropriate. Secondly, we identify that NRCA is better approach than SMS from network investment and UE architecture point of view.

Concerns on Always On approach

Since Push Service can be one of the default features provided to all users, Always-on means that all users must be connected to GPRS network when attached.  Therefore, Always-on may require operators to redesign its GPRS network and push servers. For the time being, Always-on may not be the best solution to offer basic Push Service provided to all users because it requires additional resources, especially of GGSN. 

Additionally, it is foreseen that there will be at lease as many UEs for machine-to-machine communications that may take place predictably. Hence operators have an opportunity to optimise required resources with safe manner to allow service providers to change communications pattern with some extent. Similar adjustment is difficult in case of always on approach.

Note that we don’t intend to preclude Always on approach. Users who subscribe to IMS services can be notified of Push Service via SIP (based on the on-going Rel5 specifications). Users who subscribe to always on IP service can be notified of Push Service via usual “internet way.” Always on can be applied for users who subscribe to specific services with lots of traffic. Additionally, always on is more flexible with burst traffic than other approach, NRCA and SMS, since always on never involve HLR on push delivery while the GGSN keeps the PDP context.

To summarize this sub clause, always on approach for all UEs is not appropriate for operator who has a severe requirement on equipment resources, such as who wants to utilize already deployed equipments as much as possible, although the user traffic tolerance may be restricted by HLR. 

Comparison between SMS and NRCA

In case of taking SMS approach, more SMS infrastructures must be installed in order to accommodate increasing Push Service traffic. Therefore, although SMS may give illusion that seems to be preferable for operators since generally operators own SMS infrastructures, in many cases much more additional investments are needed. Additionally, the newly installed SMS infrastructures will be no more necessary when the Always-on service is prevailing in the future.

Requires special applications on the UE that can understand SMS format. Standard internet applications written for laptop PCs and PDAs need to be re-written. Moreover, there is no standard AT commands between TE and MT to notify the push requests.

On the contrary, Only GPRS infrastructures are necessary in case of NRCA approach, though GPRS needs some enhancements.

Furthermore, Standard push client applications in the UE that are also used on the Internet can be re-used with only additional function to respond network requested PDP context activation. 

Also, looking at procedures over radio interfaces, it takes much time to establish PDP context in case of SMS approach.  In particular, in case of SMS approach, RRC connection which was established for SMS-MT has to be released and re-established.  Also, additional delay to get system information in the BCH is necessary in SMS approach.  As a result, SMS approach needs additional 4-5 seconds until PDP context is established. (See the Annex)  From operators’ point of view, the delay causes lots of complaints from customers.  Especially in Japan, it means that the 3G network provides less capabilities compared to 2G network 

To summarize this sub clause, NRCA approach is more future proof way for operator who has a plan to introduce always on approach than SMS since it neither requires additional SMS-SC equipment nor special UE functionality. Also, NRCA approach is much more appropriate for quick PDP context establishments

Summary

Conditions of installing low cost and high quality network infrastructure are dependent on operators’ environments and user traffic pattern. Also quick mechanisms to establish PDP context is preferable.. Therefore NRCA approach shall be standardized to meet market requirements in a timely manner. 
Proposal

It is proposed that 3GPP shall standardize NRCA for dynamic IP address for push service in order to meet with various requirements depending on operators’ environments and expected user traffic. NRCA approach is beneficial for operators whose requirements are satisfied with above discussion. 

Annex
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Comparision

		

				SMS Initiated PDP Context Activation																				NRCA

				Upper Layer		RRC/NAS		RLC		Logical
Channel		Layer 1		Time1		Time2		Time3						Upper Layer		RRC/NAS		RLC		Logical
Channel		Layer 1		Time1		Time2		Time3		Time

																B1				DRX Length*

				SMS-MT		< Paging Type 1		< DATA  (RLC-TM)		PCCH				10

																		C1		UE Processing time*

						> rrcConnectionRequest		> DATA  (RLC-TM)		CCCH				40

																		C2		RNC Processing time*

								< DATA  (RLC-UM)		CCCH				10

								< DATA  (RLC-UM)		CCCH				10

								< DATA  (RLC-UM)		CCCH				10

								< DATA  (RLC-UM)		CCCH				10

								< DATA  (RLC-UM)		CCCH				10

								< DATA  (RLC-UM)		CCCH				10

						< rrcConnectionSetup		< DATA  (RLC-UM)		CCCH				10

												DL-DPCH Sync.				B2				*

												UL-DPCH Sync.				B3				*

						> rrcConnectionSetupComplete		> DATA  (RLC-AM)		DCCH				60

								> DATA  (RLC-AM)		DCCH				60

								< STATUS-ACK  (RLC-AM)		DCCH				60

																		C3		UE Processing time*

						> Service Request		> DATA  (RLC-AM)		DCCH				60

								< STATUS-ACK  (RLC-AM)		DCCH				60

																		C4		SGSN Processing time*

								< DATA  (RLC-AM)		DCCH				60

								< DATA  (RLC-AM)		DCCH				60

						< Authentication and ciphering request		< DATA  (RLC-AM)		DCCH				60

								> STATUS-ACK  (RLC-AM)		DCCH				60

														100						UIM access

						> Authentication and ciphering response		> DATA  (RLC-AM)		DCCH				60

								> DATA  (RLC-AM)		DCCH				60

								< STATUS-ACK  (RLC-AM)		DCCH				60

																		C5		SGSN/RNC Processing time*

						< securityModeCommand		< DATA (RLC-AM)		DCCH				60

								> STATUS-ACK  (RLC-AM)		DCCH				60

						> securityModeComplete		> DATA  (RLC-AM)		DCCH				60

								< STATUS-ACK  (RLC-AM)		DCCH				60

																		C6		SGSN/SC Processing time*

								< DATA  (RLC-AM)		DCCH				60

								< DATA  (RLC-AM)		DCCH				60

								< DATA  (RLC-AM)		DCCH				60

						< CP-DATA　（ＲＰ-ＤＡＴＡ）		< DATA  (RLC-AM)		DCCH				60

								> STATUS-ACK  (RLC-AM)		DCCH				60

						> CP-ACK		> DATA  (RLC-AM)		DCCH				60

								< STATUS-ACK  (RLC-AM)		DCCH				60

						> CP-DATA　（ＲＰ-ＡＣＫ）		> DATA  (RLC-AM)		DCCH				60

								< STATUS-ACK  (RLC-AM)		DCCH				60

						< CP-ACK		< DATA  (RLC-AM)		DCCH				60

								> STATUS-ACK  (RLC-AM)		DCCH				60

																		C7		SGSN/RNC Processing time*

						< rrcConnectionRelease		< DATA  (RLC-AM)		DCCH				60

								> STATUS-ACK  (RLC-AM)		DCCH				60

						> rrcConnectionReleaseComplete		> DATA  (RLC-UM)		DCCH				60

														40						T305

				Cell Selection

												P-CPICH Detection				B4				*				NRCA												B1				DRX Length*

						< System Information		> DATA  (RLC-TM)		BCH		Sys info.reception				B5				*						< Paging Type 1		< DATA  (RLC-TM)		PCCH				10

																																						D1		UE Processing time*

				GPRS
origination		> rrcConnectionRequest		> DATA  (RLC-TM)		CCCH				40												> rrcConnectionRequest		> DATA  (RLC-TM)		CCCH				40

																		C8		RNC Processing time*																		D2		RNC Processing time*

								< DATA  (RLC-UM)		CCCH				10														< DATA  (RLC-UM)		CCCH				10

								< DATA  (RLC-UM)		CCCH				10														< DATA  (RLC-UM)		CCCH				10

								< DATA  (RLC-UM)		CCCH				10														< DATA  (RLC-UM)		CCCH				10

								< DATA  (RLC-UM)		CCCH				10														< DATA  (RLC-UM)		CCCH				10

								< DATA  (RLC-UM)		CCCH				10														< DATA  (RLC-UM)		CCCH				10

								< DATA  (RLC-UM)		CCCH				10														< DATA  (RLC-UM)		CCCH				10

						< rrcConnectionSetup		< DATA  (RLC-UM)		CCCH				10												< rrcConnectionSetup		< DATA  (RLC-UM)		CCCH				10

												DL-DPCH Sync.		200																		DL-DPCH Sync.				B2				*

												UL-DPCH Sync.		200																		UL-DPCH Sync.				B3				*

						> rrcConnectionSetupComplete		> DATA  (RLC-AM)		DCCH				60												> rrcConnectionSetupComplete		> DATA  (RLC-AM)		DCCH				60

								> DATA  (RLC-AM)		DCCH				60														> DATA  (RLC-AM)		DCCH				60

								< STATUS-ACK  (RLC-AM)		DCCH				60														< STATUS-ACK  (RLC-AM)		DCCH				60

																		C9		UE Processing time*																		D3		UE Processing time*

						> Service Reques		> DATA  (RLC-AM)		DCCH				60												> Service Reques		> DATA  (RLC-AM)		DCCH				60

								< STATUS-ACK  (RLC-AM)		DCCH				60														< STATUS-ACK  (RLC-AM)		DCCH				60

																		C10		SGSN Processing time*																		D4		SGSN Processing time*

								< DATA  (RLC-AM)		DCCH				60												< Authentication and ciphering request		< DATA  (RLC-AM)		DCCH				60

								< DATA  (RLC-AM)		DCCH				60														< DATA  (RLC-AM)		DCCH				60

						< Authentication and ciphering request		< DATA  (RLC-AM)		DCCH				60														< DATA  (RLC-AM)		DCCH				60

								> STATUS-ACK  (RLC-AM)		DCCH				60														> STATUS-ACK  (RLC-AM)		DCCH				60

														100						UIM access														100						UIM access

						> Authentication and ciphering response		> DATA  (RLC-AM)		DCCH				60												> Authentication and ciphering response		> DATA  (RLC-AM)		DCCH				60

								> DATA  (RLC-AM)		DCCH				60														> DATA  (RLC-AM)		DCCH				60

								< STATUS-ACK  (RLC-AM)		DCCH				60														< STATUS-ACK  (RLC-AM)		DCCH				60

																		C11		SGSN/RNC Processing time*																		D5		SGSN/RNC Processing time*

						< securityModeCommand		< DATA (RLC-AM)		DCCH				60												< securityModeCommand		< DATA (RLC-AM)		DCCH				60

								> STATUS-ACK  (RLC-AM)		DCCH				60														> STATUS-ACK  (RLC-AM)		DCCH				60

						> securityModeComplete		> DATA  (RLC-AM)		DCCH				60												> securityModeComplete		> DATA  (RLC-AM)		DCCH				60

								< STATUS-ACK  (RLC-AM)		DCCH				60														< STATUS-ACK  (RLC-AM)		DCCH				60

																										< Request PDP context activation		< DATA  (RLC-AM)		DCCH				60

																												< DATA  (RLC-AM)		DCCH				60

																												> STATUS-ACK  (RLC-AM)		DCCH				60

						> Activate PDP context reques		> DATA  (RLC-AM)		DCCH				60												> Activate PDP context reques		> DATA  (RLC-AM)		DCCH				60

								> DATA  (RLC-AM)		DCCH				60														> DATA  (RLC-AM)		DCCH				60

								> DATA  (RLC-AM)		DCCH				60														> DATA  (RLC-AM)		DCCH				60

								> DATA  (RLC-AM)		DCCH				60														> DATA  (RLC-AM)		DCCH				60

								< STATUS-ACK  (RLC-AM)		DCCH				60														< STATUS-ACK  (RLC-AM)		DCCH				60

						< radioBearerSetup																				< radioBearerSetup

														3930		-		-								Total								1660		-		-

				[Note]

				(1) *:Implementation dependent

				(2) TTI period:40 msec  -> DCCH delay is assumed as 60 msec (average between 40msec and 80msec)																						Delay Difference

																		Time1: Implementation independent								2270

																		Time2 : Operator dependent								2000~3000

																		Time3 : Implementation dependent (Processing delay)								100~500

																		Total								4370~5770
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