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1 Introduction
In RAN2#65bis meeitng, it was discussed in [1] for a handover scenario (CS fallback initiated in idle mode by MO CS call) with no RAB included in the HANDOVER TO UTRAN COMMAND message. Companies presented to need more time to check if it is a possible scenario. In addition, one company raised a question on whether the UE determines what CN domain signalling connection is established according to "CN domain identity" in "RAB info" in the HANDOVER TO UTRAN COMMAND message. Therefore it was decided in RAN2#65bis to have an official email discussion. This document provides a summary of the email discussion.
2 Discussion
The discussion is divided into three questions as below.

1) Is it a possible scenario that the UE can be handover with no RAB from E-UTRA to UTRA?
Company’s comment:
	Company
	Comment

	Qualcomm
	We think that usually if no RAB is accepted by the target RNC, the handover itself should not happen. So the question is if the current protocol allows the target RNC to reject the PS bearer(s) while accepting “non-existing” CS bearer in case of CSFB. Our understanding is that the target RNC is not aware that the PS handover is for CSFB and so should accept the PS bearer(s) for the handover procedure to be able to proceed.

	Nokia
	We do not think it is enough to rely on RAB Info, for PS handover or CS fallback. Especially since you cannot rely on RNC to accept the PS RAB as suggested in the recent emails. It is our understanding that there is no rule that the PS RAB has to be accepted by target RNC. PS RAB may not be accepted by the target RNC, and on completion of the CS FB, UTRA is handed the PS signalling connection only. Therefore then we face the issue that RAB Info will not be included - but UTRA needs to initialise to PS signalling connection, then CS connection is requested via service request after the handover procedure is completed. 
There are 3 ways to solve this. 
1. always include "RAB Info". In the case of PS signalling connection only handover, it makes no sense to include RAB Info ( or in case of default configuration "RAB Info Post" ). I think it's not acceptable to include some kind of "dummy" RAB in the case of signalling connection handover, which is a possible scenario at least in legacy intersystem handover from GERAN to UTRAN. Also for CSFB it's our understanding that the target RNC doesn't necessarily accept PS RAB and can accept only SRBs and this will lead SRB only HO. 
2. introduce a new IE, for indicating the domain in case of signalling connection handover. This makes life very easy for the UE, however the main drawback of this option is that asn1 signalling changes are required + we cannot implement this easily in any pre rel-8 UE / NW.
3. Create a rule that the UE initialises CN domain based on the variable ESTABLISHED_SIGNALLING_CONNECTIONS -- in case no RAB Info is included in the message. This seems to be the most suitable solution overall although it does mean UE needs to have some "intelligence" rather than completely rely on the contents of the handover message. We can use RAB Info to initialise if it is present ( current behaviour anyway ). But, if no RAB Info is present - rather than simply default to CS, UE can determine what domain was used in the other RAT. We can provide the relevant rel-8 CR to the next meeting. 

	NTT DoCoMo
	We also assume the default PS bearer has been established before the handover when CSFB both the UE is in EUTRA connected mode/EUTRA idle mode. Considering failure case, if target RNC choose to reject PS RAB by RELOCATION Failure when UTRA fails to set up Default Bearer, that means PS service fails to start・ Therefore we think it is allowed that target RNC choose not to set just PS RAB by RELOCATION REQUEST ACKNOWLEDGE. This is a case of handover with no RAB from E-UTRA to UTRA

	Infineon
	To our understanding there is no stage 2 specification which foresees such a RAB less HO, neither 23.401, nor 23.216 (SRVCC) or TS 23.272 (CSFB). In all cases the RABs for the involved domains are assigned in the target RAT. 

The HO from E-UTRAN may only performed if security is established and then also the alt least the DRB for the default EPS bearer is established. According to TS 23.272 sub-clause 6.2 (CSFB) in step 3 a normal inter RAT  handover is used ("In the following an inter-RAT handover from E-UTRAN to UTRAN or GERAN as specified in TS 23.401 [2] begin"). And according  TS 23.401 a inter RAT  handover includes the assignment of a RAB in UTRAN. 

Thus in our understanding a RAB less inter RAT HO would be the addition of new functionality without a technical need. And as highlighted by Nokia, a RAB less HO would require changes in the current UTRA RRC protocol (TS 25.331).  In our understanding Nokias analysis of TS 25.331 also confirms that a RAB less HO is not supported in TS 25.331.

Conclusions: As there is no technical need for a RAB less inter RAT HO but its introduction would require new functionality in TS 25.331, we would propose to rely on a normal PS inter RAT HO including the PS RAB assignment for the sake of simplicity.

	HTC
	In terms of RRC signalling, Inter-RAT HO is doable without RAB info. If companies think that RAB info is always included in handover to UTRAN command for handover from E-UTRAN to UTRAN, we think a note is needed to clarify this in UTRA RRC spec for UE implementation. Otherwise, we need to specify what CN domain signalling connection is established for this case. Therefore we think a CR is needed for clarification.


2) Is it a common understanding that the UE determines which domain signalling conneciton established according to “CN domain identity” in “RAB info” in the HANDOVER TO UTRAN COMMAND?
Company’s comment:

	Company
	Comment

	Qualcomm
	We are not completely convinced that relying on RAB info is a common understanding today. As pointed out by Samsung in the last meeting, there is the following text in section 8.3.6.3 of TS25.331.

1>  initialise the variable ESTABLISHED_SIGNALLING_CONNECTIONS with the signalling connections that remains after the handover according to the specifications of the source RAT;

However it is our view that GERAN (the most popular source RAT today) inter-RAT handover messages do not provide enough information for the UE to determine what domains it needs to keep signalling connection for. This indicates to us that we should rely upon some information available in UTRA RRC: HANDOVER TO UTRAN COMMAND.

	Nokia
	As rightly pointed out, we have the requirement:
1>
initialise the variable ESTABLISHED_SIGNALLING_CONNECTIONS with the signalling connections that remains after the handover according to the specifications of the source RAT;

 

However, the current specification is also quite clear that UE initialises the signalling connection based upon the received "RAB Info". If no "RAB Info" is included in the HO message ( i.e. signalling connection only handover) then the UE defaults to CS.  
2>
set the variable LATEST_CONFIGURED_CN_DOMAIN to the value indicated in the IE "CN domain identity" of the IE "RAB info" of the IE "RAB information to setup" if all instances of the IE indicate the same CN domain, or to the CS domain when this IE is either not present or different instances indicate different CN domains;

Most critically, this is used to initialise security. For PS handover, as rightly pointed out -- IF the handover command always includes RAB info then there is not a problem - UE knows how to initialise ciphering and CN domain. 
However - - for signalling connection only handover of PS - this does not work. This means that even for rel-6 PS handover from GERAN->UTRAN, we cannot perform PS handover of signalling connection only. 
For example, if a default configuration is used to handover PS signalling connection only (likely from GERAN due to bandwidth limitation) - no "RAB Info" is included in the handover message (because there is no RAB) + therefore UE initialises as CS signalling connection. Here lies the problem. 

	NTT DoCoMo
	After HANDOVER TO UTRAN COMMAND (both with any RAB and no RAB cases) is completed, target RNC should provide "CN Information Info" including PLMN ID by RRC message (i.e. UTRAN MOBILITY INFORMATION). UE seems to be in the state where it cannot access any domains until it receives PLMN Id. The UE cannot start LAU/RAU without receiving CN Information info provided by UTRAN MOBILITY INFORMATION which can also provide Domain ID. The UE should use UDT after receiving UTRAN MOBILITY INFORMATION for the CN Domain connection that is handed over.

	Infineon
	This is also our understanding. However the quoted text from 8.3.6.3 (in the next question) has in our view no the goal to determine to which domain a signalling connection is established, but uses the fact that a signalling connection only exists after a inter RAT HO if at least one RAB for that domain is assigned, in order to distinguish whether it is a CS PS or PS/CS HO in order to define the requirements for which CN domain a CN system information must be provided with a UTRAN mobility information procedure (this was just clarified with R2-090922 in Athens).

	HTC
	We think it is not a common understanding today that the UE determines what CN domain signalling connection established according to “CN domain identity” in “RAB info” in the HANDOVER TO UTRAN COMMAND. However, we think this is a way for the UE to determine what CN domain signalling connection established. The statement "initialise the variable ESTABLISHED_SIGNALLING_CONNECTIONS with the signalling connections that remains after the handover according to the specifications of the source RAT" in the RRC spec is not clear because GERAN does not have “signalling connection” terminology. Besides, the UE considers a wrong CN domain signalling connection established for SRVCC handover to UTRAN from E-UTRAN with this statement. Therefore we think a CR is needed for clarification.


3) If the answer for question 2 is yes, has this common understanding been well captured in the TS 25.331 v8.6.0? We are not sure whether the following quoted from section 8.3.6.3 in TS 25.331 v8.6.0 was captured for this common understanding.
…
1>
if "RAB Info" list contained only one CN domain identity in IE "CN domain identity":
2>
if CN domain is set to CS domain only indicate to upper layers that no CN system information is available for any domain other than the CS domain (see NOTE 5);

2>
if CN domain is set to PS domain only indicate to upper layers that no CN system information is available for any domain other than the PS domain (see NOTE 6).

1>
if "RAB Info" list contained RABs for the PS and CS domain:
2>
indicate to upper layers that CN system information is available for the PS and CS domain (see NOTE 7).
NOTE 5:
After CS handover has been completed, the UTRAN should provide the UE with the CN system information of the PS domain as soon as possible, in order not to delay access to the PS domain.

NOTE 6:
After PS handover has been completed, the UTRAN should provide the UE with the CN system information of the CS and PS domain as soon as possible in order not to delay access to the CS domain and trigger a NAS procedure for the PS domain.
NOTE 7:
After DTM handover has been completed, the UTRAN should provide the UE with the CN system information of the PS domain as soon as possible in order to trigger a NAS procedure for the PS domain.
Company’s comment:

	Company
	Comment

	Qualcomm
	As we indicated above, the current UTRA RRC specification seems to have shortcomings in this regard. As a way forward, we are fine with the approach to let the UE determine maintained signalling connections based on the received RAB info.

	Nokia
	Indeed the specification does not say what to do in case no RAB Info is provided. Currently, since UE defaults to CS, then behaviour is as per CS. If we add the rule to initialise depending on the variable, then behaviour would be as if RAB Info was included with CS or with PS. We can add the rule in the same CR, this is a side issue. Actually the above text is slightly misleading, since UE truly does not have the signalling connection established until INITIAL DIRECT TRANSFER is submitted to lower layers for transmission, and CN system information is not available until the NW provides this, in response to the INITIAL DIRECT TRANSFER NAS message. This is made clear by the notes 5, 6, 7.

	NTT DoCoMo
	Anyway we share the same concern, 8.3.6.3 should be clarified more. If my understanding on 2 is correct, we think that the UE is just in state to waits to send IDT until "CN Information info・is received if RAB info is not included in HO TO UTRAN COMMAND.

	Infineon
	See answer above. On the question for which CN domain the signalling connection is established the sentence quoted by Nokia (also in sub-clause 8.3.6.3) is the really applicable one: 

"initialise the variable ESTABLISHED_SIGNALLING_CONNECTIONS with the signalling connections that remains after the handover according to the specifications of the source RAT".

	HTC
	Based on the comment above for question 2, the UTRA RRC spec does not well capture how UE determines what CN domain signalling connection established. We think a CR is needed for clarification.
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