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1. Introduction

In CT1#71, upon receiving LS from RAN5 (R5-110835/C1-111637), CT1 discussed about the issue regarding whether UE shall re-use NAS signalling connection or use new NAS signalling connection during re-attach after Service Reject with #9,#10 and TAU Reject with #9,#10 and #40.  CT1 concluded that for REL8/9/10, CT1 allows both approaches and sent LS reply to RAN5.    In the last meeting, it was also suggested to select one solution from REL-11 onwards.  So this paper proposes way forward from REL11.

2. Two Alternatives
Currently there are two alternatives on the table.


Alt1: Both Rel-11 MME and Rel-11 UE re-use existing NAS signalling connection during re-attach


Alt2: Both Rel-11 MME and Rel-11 UE use new NAS signalling connection during re-attach

The following sections will compare two alternatives to decide the solution for Rel-11.

3. Comparison of Alternatives
This section tries to compare two solutions in various combinations.  In other words, in this section we assume that pre-REL11 UEs and MMEs exists and what we get if try to solve the problem from REL11.

3. 1 Possible combinations
The following tables illustrate all possible combinations of UE/MME release and capabilities.
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Table 3.1-1: Possible combinations when Alt.1 is selected
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Table 3.1-2: Possible combinations when Alt.2is selected
There are 4 cases which were already agreed to live with, therefore the comparison will be conducted on the remaining cases.  The following sections will compare the two alternatives in the remaining 5 cases where:

1. Capabilities of UE and MME match and;

2. Capabilities of UE and MME mismatch.

3.2: Comparison of Alternatives when UE/MME's capabilities match
This section examines that which solution is better when the capability of UE and MME match.

Following Table.3.2-1 shows comparison between two alternatives.
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Table.3.2-1 Comparison table between two options.

As shown in Table.1 above, Alt1 is better than Alt2 with regard to “delay” perspective and “resource usage” perspective.
3.3: Comparison of Alternatives when UE/MME's capabilities DO NOT match

This section examines that which solution is better when the capability of UE and MME do not match.  The comparison will be done by using excerption from DISC paper in CT1#71 (C1-111700).

Table 3.3-1 below is excerpt from DISC paper from CT1#71(C1-111700):

	
	NW allows reuse of NAS signalling connection
	NW releases NAS signalling connection

	UE reuses existing NAS signalling connection
	As discussed in section 3.2
	Interoperability issue

(case 1)

	UE waits for the release of NAS signalling connection
	Interoperability issue

(case 2)
	As discussed in section 3.2


Table3.3-1. Cases where capability of MME and UE mismatch
Case 1: UE reuses existing NAS signalling connection / NW releases NAS signalling connection

As illustrated in the figure below for cause #9 received during TAU (figure can easily be derived for other cases when re-attach is required during TAU or Service Request), the UE will detect a release of the NAS signalling connection before the re-attach procedure is complete, i.e. before the UE receives an ATTACH ACCEPT. Consequently, the UE will conclude that the re-attach procedure has failed, and will start a reattempt timer, as specified in TS 24.301 [3] subclause 5.5.1.2.6, for case b). It is our understanding that in most cases the UE will start T3411 since the UE was most likely previously registered with the NW.
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Figure 3.3-1: UE reuses existing NAS signalling connection / NW releases NAS signalling connection
“As can be seen from the above figure, the consequence of non interoperable UE and NW implementations should be limited to a delayed re-attach. The delay is assumed to be in the order of 15 seconds in most cases, i.e. the delay is due to the reattempt timer T3411.”

Case 2: NW allows reuse of NAS signalling connection / UE waits for the release of NAS signalling connection

As illustrated in the figure below for cause #9 received during TAU (figure can easily be derived for other cases when re-attach is required during TAU or Service Request), for the case the UE expects the NW to release the NAS signalling connection while the NW expects the UE to reuse the existing NAS signalling connection, there is a need for the UE to implement a guard timer, especially considering that the specification is ambiguous as to what the NW behaviour will be, but also assuming that a similar behaviour for the UE as the one defined in subclause 5.3.1.2 with the setting of timer T3340 is required in the UE. Similarly, the NW also probably has to maintain a guard timer in order to release the NAS signalling connection if the NW realizes, after a while, that the UE does not reuse the existing NAS Signalling Connection for re-attach purpose.
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Figure 3.3-2: NW reuse NAS signalling connection / UE waits for the release of NAS signalling connection

 “As can be seen from the above figure, the consequence of non interoperable UE and NW implementations is again “limited” to a delayed re-attach, which delay is again expected to be in the order of a few seconds. This is based on the assumption that implementations, either on the UE side, or the NW side, or both, will use a guard timer to recover from unexpected situations.”

In summary, 


If case1 takes place, then the delay is expected to be in the order of 15 seconds


If case2 takes place, then the delay is expented to be in the order of a few seconds

However, it cannot be concluded that which alternative better in this case from this comprison from 'delay' perspective, because there are two 'mismatch' cases anyway remaining according to Table 3.1-1 and Table 3.1-2.  

The effectiveness can only be measured by taking into the account the number of available implementation of the UE/MME.  For example, if there are more number of UE/MME in the market which reuse existing NAS signalling connection, Alt.1 is better because there are possibly more real-world cases where better performance can be guaranteed.  However author believes this estimation is virtually impossible to be done in 3GPP.
Note that during the on-line discussion in CT1#71, several companies stated “they prefer Alt2 because quite many MMEs are already using Alt2”.  But when we re-call the original problem, the problem was that many UEs are already using Alt1 in frozen releases and thus RAN5 could not conclude the discussion.  So we can not say either “because many MME uses Alt2…” or “because many UEs uses Alt1…” to decide the way forward based on the information which we can not measure properly.
3. 4 Conclusion of Comparison

The above sections provided two comparisons where:

1. Capabilities of UE and MME match and;

2. Capabilities of UE and MME mismatch.

For the first comparison, Alt1 is better than Alt2 with regard to “delay” perspective and “resource usage” perspectives.
For the second comparison, it is difficult to conclude which alternative is better as it depends on the number of and the approaches taken by the UE/MME implementation available in the market.  
However, there are 3 cases where Alt.1 is technically better than Alt.2 (i.e. where capability of UE/MME match), it is proposed to select Alt.1.
4.Proposal
From above mentioned analysis, Alt1 is better than taking Alt2 approach. So this paper proposes to allow “only Alt1 approach” from REL11.

Please see detail in companion CR in C1-112430
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