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1   Introduction
In this contribution we try to discuss a potential issue about the MS Classmark 2 IE and MS Classmark 3 IE for SRVCC to GERAN. The reference of the IE and then de/encoding is not aligned between RRC and S1-AP. 
Some analysis and proposals to solve the issue are provided as well.
2   Discussion
2.1   Encoding issue in eNB
1. RRC

The Mobile Station Classmark 2 and Mobile Station Classmark 3 are included in the RRC UECapabilityInformation message as a part of UE radio access capabilities requested by the eNB.  
As described in the “UECapabilityRAT-ContainerList field descriptions”:

·    the Mobile Station Classmark 2 is defined as 'TLV' and is coded in the same way as the Mobile Station Classmark 2 information element in TS 24.008 ,
·    The Mobile Station Classmark 3 is formatted as 'V' and is coded in the same way as the value part in the Mobile station classmark 3 information element in TS 24.008 .
	UECapabilityRAT-ContainerList field descriptions

	ueCapabilityRAT-Container

Container for the UE capabilities of the indicated RAT. The encoding is defined in the specification of each RAT:

For E‑UTRA: the encoding of UE capabilities is defined in IE UE-EUTRA-Capability.

For UTRA: the octet string contains the INTER RAT HANDOVER INFO message defined in TS 25.331 [19].

For GERAN CS: the octet string contains the concatenated string of the Mobile Station Classmark 2 and Mobile Station Classmark 3. The first 5 octets correspond to Mobile Station Classmark 2 and the following octets correspond to Mobile Station Classmark 3. The Mobile Station Classmark 2 is formatted as 'TLV' and is coded in the same way as the Mobile Station Classmark 2 information element in TS 24.008 [49]. The first octet is the Mobile station classmark 2 IEI and its value shall be set to 33H. The second octet is the Length of mobile station classmark 2 and its value shall be set to 3. The octet 3 contains the first octet of the value part of the Mobile Station Classmark 2 information element, the octet 4 contains the second octet of the value part of the Mobile Station Classmark 2 information element and so on. For each of these octets, the first/ leftmost/ most significant bit of the octet contains b8 of the corresponding octet of the Mobile Station Classmark 2. The Mobile Station Classmark 3 is formatted as 'V' and is coded in the same way as the value part in the Mobile station classmark 3 information element in TS 24.008 [49]. The sixth octet of this octet string contains octet 1 of the value part of Mobile station classmark 3, the seventh of octet of this octet string contains octet 2 of the value part of Mobile station classmark 3 and so on. Note.

For GERAN PS: the encoding of UE capabilities is formatted as 'V' and is coded in the same way as the value part in the MS Radio Access Capability information element in TS 24.008 [49].

For CDMA2000-1XRTT: the octet string contains the A21 Mobile Subscription Information and the encoding of this is defined in A.S0008-C [33]. The A21 Mobile Subscription Information contains the supported CDMA2000 1xRTT band class and band sub-class information.


2. S1-AP

In the TS 36.413, the coding of MS Classmark 2 IE and MS Classmark 3 IE is referred to the TS 48.008 as:
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However, there is no definition about Mobile Station Classmark 2 and Mobile Station Classmark 3 IE in TS 48.008.

Issue 1: The referred IEs do not exist in the TS 48.008.
Instead, the TS 48.008 defines  Classmark Information Type 2 and Classmark Information Type 3 IE respectively. Both Classmark Information Type 2 and Classmark Information Type 3 IE are defined as T+L+V, in which the encoding of Classmark Information Type 3 IE which is different from the way defined in the RRC. 
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Octet 21is a binary indication of the length of the remainder of the element in octets. The length shall be determined by
the length of the Mobile Station Classmark 2 element of 3GPP TS 24.008.¢

The classmark octets 3, 4 and 5 are coded in the same way as the equivalent octets in the Mobile station classmark 2
element of 3GPP TS 24.008.0

=3.2220 Classmark Information Type 3.

The classmark information type 3 defines certain attributes of the mobile station equipment in use on a particular
transaction.o

Ttis coded as follows:
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Octet 2is a binary indication of the length of the remainder of the clement in octets. The length octet has 2 minimum
value of 1 and a maximum of 32. The length shall be determined by the length of the Mobile Station Classmark 3
clement of 3GPP TS 24.008.0

The classmark octets 3 10 34 are coded in the same way as the equivalent octets in the Mobile station classmark 3
element of 3GPP TS 24.008.0





Issue 2: The the encoding of Classmark Information Type 3 IE is different from the way defined in the RRC which means the eNB needs to handle the transparent UE capability.
Summarize of the encoding issue:

·    Issue 1: The referred IEs do not exist in the TS 48.008.
·    Issue 2: The the encoding of Classmark Information Type 3 IE is different from the way defined in the RRC which means the eNB needs to handle the transparent UE capability.
3. Solutions

1)    Solution 1: Coding of MS Classmark 2 IE and MS Classmark 3 IE are same way with Classmark Information Type 2 and Classmark Information Type 3 IE in TS 48.008.

In this solution, both MS Classmark 2 IE and MS Classmark 3 IE are coding as T+L+V, which means the eNB shall add the T+L for the MS Classmark 3 in GERAN style. 

Impact on the standard:

S1-AP: The MS Classmark 2 IE and MS Classmark 3 IE should be updated to Classmark Information Type 2 and Classmark Information Type 3 IE in the semantic description respectively.

eNode Behaviour:
· eNB needs to add the T+L for the MS Classmark 3 in GERAN style which violates the principle that the IRAT Capabilities should be transparent in eNB.
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Fig.1 Solution 1
2) Solution 2: Coding of MS Classmark 2 IE and MS Classmark 3 IE as the same way in TS 36.331.

In this solution, both MS Classmark 2 IE and MS Classmark 3 IE are coding as same as TS 36.331 which means the eNB shall not touch the coding, i.e. MS Classmark 2 IE should be formatted as T+L+V and MS Classmark 3 IE should be V only. 

Impact on the standard:
S1-AP: The reference about MS Classmark 2 IE and MS Classmark 3 IE should be updated to be TS 36.331.

eNode Behaviour:

· eNB forwards the IEs transparently


[image: image4.emf]UE eNB MME MSC

UECapabilityInformation

+Classmark2: T+L+V

+Classmark3: V

HANDOVER REQUIRED

+Classmark2: T+L+V

+Classmark3: V

SRVCC PS to CS Request

+Classmark2: V

+Classmark3: V

eNB forwards the 

Classmarks 

transparently 

Attach/TAU request

Classmark 2/Classmark3/Codecs


Fig.2 Solution 2
Since the solution 2 has the minimized impact on standard and nodes behaviours, we prefer the solution 2.

Proposal 1: Change the reference to be TS 36.331 for both MS Classmark 2 IE and MS Classmark 3 IE.
2.2   Additional Analysis on need of S1-AP IEs
Currently in the S1AP, the MS Classmark 2 IE and MS Classmark 3 IE are mandatory when SRVCC to GERAN. Additionally, the criticality of MS Classmark 2 IE is assigned as “reject”.
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However, the GERAN MS Classmark 3, MS Classmark 2 and Supported Codecs IE shall always be included in NAS signalling i.e. Attach Request message and in the non-periodic Tracking Area Update messages by SRVCC UE as specified in the TS 23.272.

-
SRVCC UE includes the GERAN MS Classmark 3 (if GERAN access is supported), MS Classmark 2 (if GERAN or UTRAN access or both are supported) and Supported Codecs IE (if GERAN or UTRAN access or both are supported) in the Attach Request message and in the non-periodic Tracking Area Update messages.

Then MME stores MS Classmark 3, MS Classmark 2 and Supported Codecs as MM Context for E-UTRAN (v)SRVCC:
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Figure 6.5-1: MM Context for E-UTRAN (V)SRVGG





Issue 3: MS Classmark 2 and MS Classmark 3 are duplicated and not necessary in the HANDOVER REQUIRED message for SRVCC to GERAN.
Proposal 2: Send a LS to CT4 and SA2 to ask the MME behaviour about the duplicated the MS Classmark 2 IE and MS Classmark 3 IE received from the S1 AP HANDOVER REQUEST and UE NAS respectively.
3   Conclusion / Proposals
In this contribution, we analyses the potential issue about encoding of MS Classmark 2 IE and MS Classmark 3 IE and propose:
Proposal 1: Change the reference to be TS 36.331 for both MS Classmark 2 IE and MS Classmark 3 IE.

Proposal 2: Send a LS to CT4 and SA2 to ask the MME behaviour about the duplicated the MS Classmark 2 IE and MS Classmark 3 IE received from the S1 AP HANDOVER REQUEST and UE NAS respectively.
The CRs for the proposal 1 are provided in [1] [2] for Release 10 and Release 11 respectively.
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