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Background

It has already been agreed in CT1 to use an “Extended Protocol Discriminator (EPD)” in the header of 5G NAS messages in order to distinguish between various protocol entities (currently only 5GMM and 5GSM). However, no work has been done so far in order to define this new version of the protocol discriminator.

Introduction of EPD
The Protocol Discriminator and its values are defined in 24.007 according to the following table:

Table 11.2: Protocol discriminator values

	bits
4 3 2 1

	
0 0 0 0
	group call control

	
0 0 0 1
	broadcast call control

	
0 0 1 0
	EPS session management messages

	
0 0 1 1
	call control; call related SS messages

	
0 1 0 0
	GPRS Transparent Transport Protocol (GTTP)

	
0 1 0 1
	mobility management messages

	
0 1 1 0
	radio resources management messages

	
0 1 1 1
	EPS mobility management messages

	
1 0 0 0
	GPRS mobility management messages

	
1 0 0 1
	SMS messages

	
1 0 1 0
	GPRS session management messages

	
1 0 1 1
	non call related SS messages

	
1 1 0 0
	Location services specified in 3GPP TS 44.071 [8a]

	
1 1 1 0
	reserved for extension of the PD to one octet length 

	
1 1 1 1
	used by tests procedures described in 3GPP TS 44.014 [5a], 3GPP TS 34.109 [17a] and 3GPP TS 36.509 [26].


As can be seen from the highlighted part, the code-point “1110” was reserved for the possibility of extending the PD field to one octet. The common understanding in CT1, and the way the 5G NAS messages have been designed, is that the first octet of the message will have an EPD of length equal to one octet. This means that bits 1 through 4 of the first octet will be “1110”. So, there will be four remaining bits, i.e. bits 5 through 8, to work on. 
Proposal for how to encode the field

We propose to apply straight forward encoding rules as follows:

1) Code-point “0000” shall not be used and should be kept as reserved. The reason here is that the left half octet of legacy mobility management protocol entities such as MM/GMM was referred to as “Skip Indicator” and was always “0000”, so in certain scenarios, this could lead to wrong interpretation. Also, in case of the EMM protocol, the left half octet of the first octet was the “Security Header Type”, where “0000” would indicate a “Plain NAS message”. So, in general, this code-point should be avoided.
2) Two separate values should be chosen for 5G protocol entities; one for 5GMM and one for 5GSM. An example would be “”0001” indicating 5GMM and “0010” indicating 5GSM

3) All other combinations/values should be kept reserved for (possible) future use in case other protocol entities need to be introduced

4) The actual value of a certain protocol will be the total (one octet) value. For instance, if we choose the values in bullet 2 above, the 5GMM protocol entity and the 5GSM protocol entity will have the binary combination of “0001 1110” and “0010 1110” respectively, which correspond to “30” and “46”.

Conclusion

We invite CT1 to discuss the content of this document and agree to a way forward, e.g. adopting the rules and proposals in bullets 1 – 4 above. If an agreement can be reached, the source company will provide CR(s) to the affected specifications in CT1#109.

