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1. Introduction

In last RAN3#53 in Tallinn, c-plane signaling transport for S1/X2 was discussed, and preference for SCTP for ptp signaling is captured. On the other hand, signaling transport for ptm, e.g. paging and MBMS session start, is FFS. 2 alternatives, UDP (ptm as paging/Session Start) and SCTP (ptm), are identified.
The purpose of this document is to discuss c-plane signaling transport on S1 for paging.
2. Discussion

2.1 Alternatives
In this contribution, we assume the following two alternatives.

Alt. 1) UDP (with IP multicast)
In this alternative, it is assumed that IP multicast, e.g. [1], is used to distribute the paging request from MME to eNBs in the TA. Then MME sends only one paging request and IP multicast router duplicates and distributes the paging requests to eNBs in the TA.

Alt. 2) SCTP (without IP multicast)

In this alternative, it is assumed that point-to-point SCTP [2] between MME(s) and eNB(s) is used to distribute the paging request. MME duplicates and distributes the paging requests to eNBs in the TA.
2.2 Criteria
Comparing two alternatives, it is proposed to discuss the following criteria.
(1) Reliability for an IP packet loss on S1
(2) Transfer delay of paging request 
(3) Processing load of MME

(4) Management of IP address

(5) Path supervision (keep alive) of paging distribution tree
(6) Deployment, e.g. Multicast router, operation with IPsec
2.3 Comparison

(1) Reliability for an IP packet loss on S1
In UDP/IP multicast, if an IP packet is lost on S1, the paging will not be performed under all cells included in the eNB. On the other hand, NAS protocol may reinitiate the paging request, taking into account the case that paging is lost on Uu. In addition, an IP packet loss on S1 will be rare. Even in current UMTS, UDP is used on Iub for paging indication and message transfer. Then the reliability of UDP/IP multicast is enough for paging.

In SCTP, an IP packet lost on S1 will be retransmitted by SCTP. Then the reliability is enough. 

Consequently, we believe S1 loss impact for the paging procedure is expected to be low since an IP packet loss on S1 will be rare and NAS could re-initiate the paging.
(2) Transfer delay of paging request
In UDP/IP multicast, it is assumed that multicast tree is pre-established in advance. Then there is no additional delay for establishing the multicast tree. Also using diffserv in IP transport network and queue management in aGW, low transfer delay could be achieved. However, total paging delay might be longer if an IP packet is lost on S1. 

In SCTP, using diffserv in IP transport network and queue management in aGW, low transfer delay could be achieved. However, total paging delay is longer since MME has to send the paging request to all eNBs in the TA one by one.

Consequently, total paging delay in UDP/IP multicast will usually be less compared to SCTP. Only in case of S1 loss, it might be equal (or worse) compared to SCTP.
(3) Processing load of MME
In UDP/IP multicast, processing load of MME could be reduced. 
In SCTP, MME needs to duplicate the paging request and send to all the eNBs in the TA. The larger number of eNBs in the TA, the larger processing load in MME compared to UDP/IP multicast. On the other hand, in both alternatives, due to S1-flex a processing load of a MME could be distributed and reduced further. 

Consequently, UDP/IP multicast could reduce processing load of MME compared to SCTP.
(4) Management of IP address
In UDP/IP multicast, MME has to manage all IP addresses of all eNBs for SCTP for ptp signalling. In addition, for each TA, an IP multicast address shall be assigned, assuming “any source multicast”, i.e. each MME use the same IP multicast address for a certain TA in S1 flex. It means that the same number of IP multicast addresses as TAs needs to be managed.

In SCTP, MME only has to manage all IP addresses of all eNBs for SCTP for ptp signalling.

Consequently, in UDP/IP multicast, the same number of IP multicast addresses as TAs needs to be managed in addition to all IP addresses of all eNBs for SCTP for ptp signalling.
(5) Path supervision (keep alive) of paging distribution tree
In UDP/IP multicast, IP multicast protocol itself has “a state maintenance of distribution tree” by sending “join” periodically [1]. On the other hand, if end-to-end path supervision, i.e. between aGW and eNBs, is required, additional RNL functionality will be implemented [FFS].

In SCTP, SCTP has “path management function” by sending “heartbeat”.
Consequently, both alternatives have path supervision function. If end-to-end path supervision, i.e. between aGW and eNBs, is required, in UDP/IP multicast additional RNL functionality will be implemented [FFS].
(6) Deployment, e.g. Multicast router, Operation with IPsec
On multicast router, in UDP/IP multicast a router in IP transport network will have multicast capability, and MBMS using IP multicast on S1 will be deployed from initial deployment phase. Then it might be no problem to use multicast router. In SCTP, no multicast router is required.

On operation with IPsec, in UDP/IP multicast IPsec might have to be terminated in aGW, multicast router and eNB for authenticating, e.g. an IGMP join message. In SCTP, IPsec could be terminated between aGW and eNB.

We think it is difficult to compare from deployment perspective since deployment scenario and topology might be different among operators.
3. Conclusion
In this contribution, we discussed c-plane signalling transport on S1 for paging. 

At this point of time, we think that UDP could be used and UDP/IP multicast is more suitable for paging since:

· total paging delay will be less compared to SCTP, 

· it can reduce the processing load of MME,

· increased the number of IP multicast addresses is not so many, and 

· it has path supervision function. 

We propose to include the contents of discussion and conclusion section into section 6 of R3.018.
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