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1	Introduction
This contribution is related to the ASN.1 review issues E142 and E204. It is also related to, and depends upon, the discussion on MSG3 size (see also [4]).
The full set of establishment causes for NR still remain to be defined. So far it has only been agreed, at RAN2#101, that the NR establishment causes shall include at least the following LTE establishment causes: Emergency, High Priority Access, mt-Access, mo-Signalling, mo-Data and mo-VoiceCall-v1280. Whether the establishment cause delayTolerantAccess-v1020 also should exist in NR is set as FFS.
What establishment causes that are defined depends on the size of the establishment cause field in Msg3 (in the RRCSetupRequest message). The more establishment causes that are defined, the more selective the prioritization of the accesses can be, why it is preferred to have a large establishment cause field. However, as this will impact the size of Msg3 it may not be possible. 
In [4] we propose to reduce the size of establishment cause value and resume cause value to 3 bits, in order to achieve a spare bit in both RRC connection request message and RRC connection resume request message.
In this contribution, we below show that 3 bits for both the establishment and resume causes are both feasible.
[bookmark: _Ref178064866]2	Discussion
2.1	Establishment causes provided by the NAS layer
CT1 have defined the mapping of standardized access categories and access identities to establishment causes in [1] according to Table 1 below. 
[bookmark: _Ref517289497]Table 1 Mapping table for access identities/access categories and RRC establishment cause (TS 24.501)
	Access identities
	Access categories
	RRC establishment cause is set to

	0
	0 (= MT_acc)
	MT access

	
	1 (= delay tolerant)
	FFS

	
	2 (= emergency)
	Emergency call

	
	3 (= MO_sig)
	MO signalling

	
	4 (= MO MMTel voice)
	MO voice call

	
	5 (= MO MMTel video)
	FFS

	
	6 (= MO SMS and SMSoIP)
	FFS

	
	7 (= MO_data)
	MO data

	1
	Any category
	"High priority access"

	2
	Any category
	"High priority access"

	11, 15
	Any category
	"High priority access"

	12,13,14,
	Any category
	"High priority access"

	NOTE:	See subclause 4.5.2, table 4.5.2.1 for use of the access identities of 0, 1, 2, and 11-15.



It is there a 1-1 mapping from standardized access category (or access identity) to the following establishment cause values: “MT Access”, “Emergency”, “MO Signalling”, “MO Voice Call”, “MO Data” and “High Priority Access”, i.e. corresponding to the establishment causes that have been agreed by RAN2 so far.
For the standardized access categories “delay tolerant”, “MO MMTel video” and “MO SMS and SMSoIP” the mapping to establishment cause is however still FFS. Whether it is possible to map also those to separate establishment causes however depends on the size of Msg3 since that impacts the size of the establishment cause field.
If the determined access category is an operator-defined access category, the RRC establishment cause used by the UE is selected according to one or more determined access identities and a standardized access category associated with the operator-defined access category.
2.2	Establishment cause values assuming 3 bits
In case the size of the establishment cause field is limited to 3 bits, as in LTE, there is a need to be very selective in what is added.
Below is a discussion on whether establishment cause values should be added for the other standardized access categories.
Delay tolerant access
Access Category 1 (“delay tolerant”), would be used by a UE configured for NAS signalling low priority. As stated in [1] there is however no support for ”UE configured for NAS signalling low priority” in Rel-15. As a Rel-15 network should be able to bar a UE in a later release using access category 1, the access category is still specified. However, there is no need to define any establishment cause for delay tolerant access in Rel-15 given that no Rel-15 UEs will set it, as there is no mapping supported to the corresponding Access Category on NAS level in this release.
MO video call
In LTE, the network indicates in SIB2 whether establishment of an MO voice call or an MO video call, respectively, should be indicated using establishment cause mo-VoiceCall. Otherwise, the establishment cause is set based on the information from upper layers.
If there is no separate cause value for video call in NR, it will thus instead need to be mapped to MO voice call or to e.g. MO data. The video call has some similarities with a voice call but there are typically rather different requirements. There would therefore be some benefit in separating the two types of access requests.  With only 8 values available we however don’t consider the need strong enough to introduce a separate cause value for it. 
MO SMS
In LTE, there is no separate establishment cause for SMS. Instead MO SMS is there mapped to establishment cause MO Data. Even though the load caused by transmission of an SMS may differ from many other data transfers (that are mapped to MO Data) the need to have a separate establishment cause value for SMS is limited. It should thus be avoided in case only 8 values are available as a total.
We thus propose:
[bookmark: _Toc513063001][bookmark: _Toc513065093][bookmark: _Toc513213595][bookmark: _Toc513502054][bookmark: _Toc513503280][bookmark: _Toc513552301][bookmark: _Toc513552454][bookmark: _Toc513567084][bookmark: _Toc513567139][bookmark: _Toc513651145][bookmark: _Toc517111652][bookmark: _Toc517364468]In case the size of the establishment cause field in Msg3 is decided to be 3 bits, the following establishment causes should be defined in NR Rel-15, used in the message to request an RRC connection: “MT Access”, “Emergency”, “MO Signalling”, “MO Voice Call”, “MO Data”, “High Priority Access”.
2.3	But how about resume cause?
The NAS mapping from standardized access category and access identities to RRC establishment cause is also performed when the NAS layer triggers a transition from RRC_INACTIVE to RRC_CONNECTED. In the NAS specification the same mapping table above is used also for this case, and therefore the mapping will be the same and what is provided to AS would also here be an "RRC establishment cause" in NAS terminology (and then used to set the RRC resume casue in the RRC layer). We observe:
[bookmark: _Toc517290553]Upon trigger RRC resume by NAS, the NAS layer will provide an "RRC establishment cause" to be used to set the resume cause 
[bookmark: _Toc517290554]For full transparency, the values defined for RRC resume cause needs to be at least those values defined as for the RRC establishment cause in TS 38.331
Moreover, the RAN should be able to determine when a UE is performing the resume request due to RNAU and this should then be done through the resume cause value. At RAN2#101bis it was agreed to use a single cause value for both periodic and mobility based RNA update. It should however still be decided whether a separate cause value is defined for RNAU or if any of the other cause values should be reused instead.
Given that there would be two values available in case of a 3 bit size field per the discussion above, we think that we can define one of the values for RNAU. It is therefore here proposed that RNA Update should be mapped to a separate resume cause value “RNA Update”.
The UE should then always map an RNA Update to establishment cause “RNA Update” even if the UE has e.g. an emergency service ongoing, i.e. it should not map it to resume cause “Emergency” in that case.
[bookmark: _Toc513548919][bookmark: _Toc517112574][bookmark: _Toc517364469]A resume request to perform an RNA Update should always be mapped to a resume cause value “RNA Update”.
This leads to the following proposed RRC resume cause values in the three bits case:
[bookmark: _Toc513548922][bookmark: _Toc517112576][bookmark: _Toc517364470][bookmark: _Toc506135095][bookmark: _Toc506136268][bookmark: _Toc506140787][bookmark: _Toc506482681][bookmark: _Toc506482927][bookmark: _Toc509399311][bookmark: _Toc509405017][bookmark: _Toc509434163][bookmark: _Toc510677589][bookmark: _Toc513548921][bookmark: _Toc517112575]In case the resume cause field in Msg3 is decided to be 3 bits, the following resume causes should be defined in NR Rel-15, used in the message to resume an RRC connection: “MT Access”, “Emergency”, “MO Signalling”, “MO Voice Call”, “MO Data”, “High Priority Access”, “RNA Update”.
2.4	Summary
As discussed above, the number of establishment cause values to be defined in NR depends on the RAN2 decision on Msg3 size and thus whether there are 3 or 4 bits available for the establishment cause field. 
However, we have shown that three bits are feasible for establishment cause and resume cause:
· this frees up one more bit to be used for general MSG3 expansion (including additional cause value such as delay tolerant) in a later release, 
· three bits will also keep NR aligned with LTE 
· the "RRC establishment cause" provided by NAS in RRC_IDLE and RRC_INACTIVE can be mapped 1-1 to both RRC establishment cause and RRC resume cause by the RRC layer
To support our proposal in case of three bits, we provide a draft CR to TS 38.331 in [2].
After the RAN2 decision, CT1 should then be informed about which establishment causes that are supported by the NR-RRC layer.
[bookmark: _Toc510677590][bookmark: _Toc510678508][bookmark: _Toc510681885][bookmark: _Toc510685400][bookmark: _Toc510702103][bookmark: _Toc513063000][bookmark: _Toc513065094][bookmark: _Toc513213596][bookmark: _Toc513502055][bookmark: _Toc513503281][bookmark: _Toc513552302][bookmark: _Toc513552455][bookmark: _Toc513567085][bookmark: _Toc513567140][bookmark: _Toc513651146][bookmark: _Toc517111653][bookmark: _Toc517364471]After RAN2 decision, inform CT1 about which "RRC establishment causes" the NR RRC layer supports to be provided by NAS.
A draft LS is provided in [3].
[bookmark: _Ref189046994]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Upon trigger RRC resume by NAS, the NAS layer will provide an "RRC establishment cause" to be used to set the resume cause
Observation 2	For full transparency, the values defined for RRC resume cause needs to be at least those values defined as for the RRC establishment cause in TS 38.331

Based on the discussion in the previous sections we propose the following:
Proposal 1	In case the size of the establishment cause field in Msg3 is decided to be 3 bits, the following establishment causes should be defined in NR Rel-15, used in the message to request an RRC connection: “MT Access”, “Emergency”, “MO Signalling”, “MO Voice Call”, “MO Data”, “High Priority Access”.
Proposal 2	A resume request to perform an RNA Update should always be mapped to a resume cause value “RNA Update”.
Proposal 3	In case the resume cause field in Msg3 is decided to be 3 bits, the following resume causes should be defined in NR Rel-15, used in the message to resume an RRC connection: “MT Access”, “Emergency”, “MO Signalling”, “MO Voice Call”, “MO Data”, “High Priority Access”, “RNA Update”.
Proposal 4	After RAN2 decision, inform CT1 about which "RRC establishment causes" the NR RRC layer supports to be provided by NAS.
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