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1 Introduction 

Two questions for RAN2 has been identified in response LS from CT1 [1]. The detail is copied below for reference. 

	While doing the assessment of the feasibility to map an access attempt to an access category, the following additional questions for RAN2 were raised:

Question 3: Will RAN2 still require NAS to provide RRC establishment cause or the Call Type or both. 

Question 4: If the answer to Question 3 is Yes, does RAN2 expect that there will be changes to the existing RRC establishment cause and call types defined for E-UTRA?

In general, CT1 supports simplifying the present access barring mechanisms which is rather piecemeal. A unified way for 5G is desirable. However, CT1 considers that any such "unification" will still mean that the final checking if access is barred remains in access stratum. 


Meanwhile, SA1 get progress on access control in NR and send LS to RAN2 in [2]. 

Based on these inputs, this contribution provides our views and possible responses to the two questions.
2 Discussion
Based on the SA1 ‘s input [2] and access control in current LTE specification [3], a comparison table is shown below. 

Table 1: comparison between the LTE cause value/call type and NR unified category values

	Establishment cause value in LTE
	Call type in LTE 
	Corresponding NR unified category

	mt-Access
	 terminating calls
	Category 0: MT 

	highPriorityAccess
	NA
	Category 1: AC class 11-15

	delayTolerantAccess
	NA
	Category 2: Delay tolerant

	emergency
	emergency calls
	Category 3: Emergency

	mo-Signalling
	originating signalling
	Category 4: MO Signalling

	mo-VoiceCall
	originating MMTEL voice
	Category 5: MMTel voice

	NA
	originating MMTEL video
	Category 6: MMTel video

	NA
	originating SMS
	Category 7: SMS

	mo-Data
	originating calls
	Category 8: MO data

	NA
	originating SMSoIP
	??

	NA
	mobile originating CS fallback
	NA 

(This call type is not applicable to Rel-15)

	NA
	NA
	Category 9-31 : reserved standard category (These categories have no corresponding LTE call type/establishment cause)

	NA
	NA
	Category 32-63 : Based on Operator classification (These categories have no corresponding LTE call type/establishment cause)


Observation 1: Except “originating SMSoIP” for call type, all other call types and establishment cause values are covered by NR access categories defined by SA1. 

Proposal 1: RAN2 asks SA1 whether “originating SMSoIP” needs to be mapped to a specific NR access category.

2.1 Answer to CT1 ‘s question 3

In LTE, when NAS layer requests the establishment of a NAS-signalling connection, the RRC establishment cause used by the UE shall be selected according to the NAS procedure as specified in [3]. The NAS layer shall also indicate the call type to the AS layer for the purpose of access control.
Regarding CT1 ‘s question 3, the potential information NR NAS provides to AS layer could be :

1) NR unified category only

2) NR unified category + Call type

3) NR unified category + RRC establishment cause + Call type

4) NR unified category + RRC establishment cause

1) NR unified category only

The first Item (i.e. NR unified category only) should be ruled out since NR unified category cannot replace RRC establishment cause and Call type at the same time. Take two cases in table 2 in LTE as example. Table2 is part of Table D.1.1from [3]. In case 1, RRC establishment cause set to MO signalling and corresponding Call type set to "originating signalling". While in case 2, when RRC establishment cause be set to Delay tolerant and corresponding Call type be set to the same type i.e. “originating signalling”.

When AS receives NR unified category from NR NAS layer, AS layer can deduce the Call type of the access request, but cannot deduce the RRC establishment cause from the same NR unified category. 

Table 2 association of RRC establishment cause with Call type

	Cases
	NAS procedure
	RRC establishment cause (according 3GPP TS 36.331 [22])
	Call type

	Case 1
	Attach
	If an ATTACH REQUEST has EPS attach type not set to "EPS emergency attach", the RRC establishment cause shall be set to MO signalling except when the UE initiates attach procedure to establish emergency bearer services. (See Note 1)


	"originating signalling"

	Case 2
	
	If an ATTACH REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority", the RRC establishment cause shall be set to Delay tolerant. (See Note 1)


	"originating signalling"




Observation 2: NR unified category alone is not sufficient since this cannot replace the RRC establishment cause and call type at the same time.
2) NR unified category + Call type
The Second Item should also be ruled out.  

Call type is only in the internal interface of NAS layer and AS layer inside UE. Thus it is possible to replace such information with NR access category. Based on the comparison table 1, all items of call type except “ originating SMSoIP” are covered by the NR access category.  If SMSoIP is also mapped to one of the standard categories, call type can be replaced by NR access category and this need not be provided by NAS to AS. 

Observation 3: If SMSoIP is also adopt as standard category, call type can be replaced by NR access category. 
3) NR unified category + RRC establishment cause + Call type
The third Item should also be ruled out. Based on the analysis above, NR unified category and Call type are duplicate information (assuming access category is signaled).

4) NR unified category + RRC establishment cause
Based on above analysis, it seems that only the last Item is applicable to NR. Further, it should be noted that the establishment cause is transmitted in Msg3 whilst the access category is used for barring check in AS layer. It is not optimal to transmit the full access category in Msg 3 as it will increase the size of Msg3 (and the extra granularity of the access category is not useful for the access node). Hence, a separate establishment cause and access category need to be signaled by NAS to AS. 
Proposal 2: NAS layer provides establishment cause in addition to the unified access category. Whilst the unified access category is used for barring decisions in AS, the establishment cause is included in MSG3. 
Proposal 3: The response to the CT1 ‘s questions 3:

Answer to Q3: Access category has higher granularity and all this information is not essential to be signaled to gNB during call establishment. Hence, in addition to the access category, a separate establishment cause shall be indicated by NAS to AS. A separate call type is not necessary since this information is provided by the access category (and is not signaled to the gNB anyway). 

2.2 Answer to CT1 ‘s question 4

Since we proposed above that separate establishment cause in addition to unified access category should be indicated from NAS to AS,  then CT1 ‘s question 4 need to be also answered.  

The main concern not to introduce change to the existing RRC establishment cause raised from the size limitation of MSG3. Replacing the RRC establishment cause by the entire or part of NR unified access category is not attractive due to size limitation issue of MSG3 which is likely to be an issue in NR as well. Note that the current size of access category is 6 bits (which is double the size of the establishment cause in LTE).  A large MSG3 size could result in less coverage for MSG3 and/or signaling delay which is not attractive for NR.  

In addition, the primary purpose of establishment cause value is to be able to differentiate between different types of access until S1 establishment. In case of NR, the access category has higher granularity than the LTE establishment cause. However, the gNB doesn’t need the higher granularity that the access category provides for call establishment.

Observation 4: No changes reason is identified to replace existing RRC establishment cause by entire or part of NR unified category.

Proposal 4: The response to the CT1 ‘s questions 4:

Answer to Q4: No changes reasons are identified to change the existing RRC establishment cause and call types defined for E-UTRA.

3 Conclusion 

Based on all the analysis above, we make the following observations:
Observation 1: Except “originating SMSoIP” for call type, all other call types and establishment cause values are covered by NR access categories defined by SA1. 

Observation 2: NR unified category alone is not sufficient since this cannot replace the RRC establishment cause and call type at the same time.

Observation 3: If SMSoIP is also adopt as standard category, call type can be replaced by NR access category. 

Observation 4: No changes reason are identified to replace existing RRC establishment cause by entire or part of NR unified category.

Based on the above observations, we make the following proposals:

Proposal 1: RAN2 asks SA1 whether “originating SMSoIP” needs to be mapped to a specific NR access category.

Proposal 2: NAS layer provides establishment cause in addition to the unified access category. Whilst the unified access category is used for barring decisions in AS, the establishment cause is included in MSG3. 
Proposal 3: The response to the CT1 ‘s questions 3:

Answer to Q3: Access category has higher granularity and all this information is not essential to be signaled to gNB during call establishment. Hence, in addition to the access category, a separate establishment cause shall be indicated by NAS to AS. A separate call type is not necessary since this information is provided by the access category (and is not signaled to the gNB anyway). 

Proposal 4: The response to the CT1 ‘s questions 4:

Answer to Q4: No changes reasons are identified to change the existing RRC establishment cause and call types defined for E-UTRA.
4 Reference

[1] C1-171965  LS on unified Access Control for 5G ,NR Intel

[2] S1-173552  Reply LS on unified Access Control for 5G NR , Nokia
[3] TS 23.401 
