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1. Introduction
In the SA2#47 meeting, the issue of “using of GRUUs with CSI for addressing” was discussed, which leads to a conclusion that: “It was questioned how it works and proposed to be studied in the general for IMS with a separate WI”. 
This contribution discusses the requirement of SIP routing in CSI to show its particularity, and then discusses the possibility of fulfilling this routing requirement with CSI particularity by using of GRUU based on its current draft.
2. Discussion

2.1. Summary of GRUU based on its current draft

According to the description of < draft-ietf-sip-gruu-04>, GRUU (Globally Routable User Agent URI) is a SIP URI/SIPS URI which is associated with an instance ID/AOR pair, and so can be used globally to route a SIP message to a specific UA instance, which means a specific UE in this contribution. 

The GRUU can be obtained during registration or via administration procedure, while the later mechanism is usually used “when a UA instance is a network server that is always available, and therefore doesn't register to the network”. 
The main property the GRUU has include the property of “global” and “route to a single instance”, but for the property of “long lived”, it is described in the draft that: “property cannot be completely guaranteed, but providers are supposed to do their best to make sure that a GRUU remains viable indefinitely.” That means, if the GRUU is obtained during the registration procedure (as recommended by the draft for UA instance which is not always available and then need to register to the network), and the UA instance registers again after it de-registered, the newly assigned GRUU may be different from the one assigned before.
2.2. Requirement of SIP routing in CSI

As described in the scope, the communication of CSI is peer-to-peer functionality, i.e., the combined CS and IMS services are established between the same two UEs. That is to say, in case of that the CS call established firstly, the subsequent SIP message sent by one side should be routed to exactly the same remote UE with which it has established a CS call. 
2.2.1 UE capability exchange in parallel to an existing CS Call between the same two UEs
When establishes a CS call with the other end, a CSI UE may find that it hasn’t stored the capability information of the remote UE with which it has established the CS call. To get the remote UE’s capability information and then to decide whether it can establish CSI communication with the remote UE, it may initiate a capability exchange by sending a SIP OPTIONS to the remote side. 
If the OPTIONS is sent to the IMPU of the remote side as normally, the message may be forked by the terminating S-CSCF in case that there are multiple UEs sharing the same IMPU, and the first response sent by one of them will be responded to the originating side. That is to say, it will not be guaranteed that the originating side can receive the response from the same UE with which the originating side has established a CS call. Furthermore, since the OPTIONS is a SIP request which may be automatically responded, the remote user may have no chance to select the UE to respond it.  

According to the description of < draft-ietf-sip-gruu-04>, to ensure the OPTIONS be sent only to the right one, the originating side can send the OPTIONS to the GRUU of the remote UE, and the terminating S-CSCF can then send the message to the particular contact address according to the GRUU, i.e., the right UE corresponding to the GRUU.

So the introduction of GRUU can fulfill the SIP routing requirement in this CSI use case, the only precondition is that, the originating side can get the current GRUU of the remote UE with which it has established a CS call.   

2.2.2 Establishing an IMS Session in parallel to an existing CS Call between the same two UEs 
Similarly, when establishes a CS call with the other end, a CSI UE may find that it has stored the capability information of the remote UE with which it has established the CS call, and the remote UE is CSI capable. To establish the subsequent IMS service of CSI, it may send a SIP INVITE to the remote side. 

Again, if the INVITE is sent to the IMPU of the remote side as normally, the message may be forked by the terminating S-CSCF in case that there are multiple UEs sharing the same IMPU, means that it will not be guaranteed that the INVITE be sent only to the same UE with which the originating side has established a CS call. Which one will respond the request and finally establish the IMS session with the originating side depends on the selection of the remote user, which may be expected if the incoming INVITE can alert the user in a special way.  

Otherwise, the GRUU of the remote UE can be used to send the INVITE message to, and the terminating S-CSCF can then send the message to the particular contact address according to the GRUU, i.e., the right UE corresponding to the GRUU.

So the introduction of GRUU can fulfill the SIP routing requirement in this CSI use case, the only precondition is that, the originating side can get the current GRUU of the remote UE with which it has established a CS call.
2.3. Analysis
According to the former CSI use cases, the introduction of GRUU may be able to fulfil the SIP routing requirement, as long as the originating side can get the current GRUU of the remote UE with which it has established a CS call.

The possible way to get the GRUU in above use cases includes: to get from the CS call setup signalling, or to get and store during former capability exchange(only valid for the latter use case).
However:

· Considering the possibility that the remote UE establish the CS call before it perform the IMS registration and so hasn’t its GRUU which will be assigned during its IMS registration, and the fact that UUS3 is rarely supported in current CS network (means the lack of information exchange capability in CS signalling during an established CS call), to get the current GRUU from the CS call setup signalling is not always possible.

· Considering the property of “long lived” which can’t be completely guaranteed for the GRUU, it is possible that the two side of UE obtains its own GRUU, exchange with each other and store locally during former UE capability exchange. Then one of them de-registers, and after a period of time, registers again to the network. The GRUU will be re-assigned for it and may be different from the old one, and so the GRUU stored in the other end will be invalid.  
So the precondition for the introduction of GRUU to fulfil the requirement of CSI SIP routing can’t be guaranteed since GRUU’s not completely guaranteed “long lived” property. 

In other words, the usage of GRUU to fulfill the requirement of CSI SIP routing asks for the guarantee of a “long lived” property, that means it must ensure that the assigned GRUU is the same every time it registers. Then why we need to assign GRUU every time during registration? We can simply use a “GRUU” statically assigned to this UE.  
3. Conclusion and Proposal

According to the above analysis, the introduction of GRUU can fulfill the SIP routing requirement in this CSI use case as long as the originating side can get the current GRUU of the remote UE with which it has established a CS call. However, this precondition can’t be guaranteed since GRUU’s not completely guaranteed “long lived” property. 

If we then must ensure that the assigned GRUU is the same every time it registers, maybe we can simply use a “GRUU” statically assigned to this UE.
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