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1 Introduction

According to the current MAC specs, the MAC PDU for Random Access Response consists of one or more MAC subPDUs and optionally padding. Each MAC subPDU consists one of the following:

· a MAC subheader with Backoff Indicator only;

· a MAC subheader with RAPID only (i.e. acknowledgment for SI request);

· a MAC subheader with RAPID and MAC RAR.

The T field is used to distinguish the Backoff indicator from the other content. The value “0” means the presence of a Backoff Indicator field in the subheader (BI) and the value “1” means the presence of a Random Access Preamble ID field in the subheader (RAPID). Besides the Backoff indicator, the UE still need to know whether the RAR exist or not after the RAPID. To distinguish this, one implicit way is used based on the usage of RAP ID that if the RAPID in the MAC subheader of a MAC subPDU corresponds to one of the Random Access Preambles configured for SI request, MAC RAR is not included in the MAC subPDU, otherwise, the RAR is included. 
Technically, the solution above can work well. However, considering the two step approach in Rel-15 for EN-DC and SA, some problem may exist. And the intention of this contribution is share some views on this issue and try to identify the potential solution.
2 Consideration on the SCG Split bearer

The definition of RAP ID given in 38.321 can be found as follow:
-------------------------------------------------- From 38.321 start-----------------------------------------------------
-
RAPID: The Random Access Preamble IDentifier field identifies the transmitted Random Access Preamble (see subclause 5.1.3). The size of the RAPID field is 6 bits. If the RAPID in the MAC subheader of a MAC subPDU corresponds to one of the Random Access Preambles configured for SI request, MAC RAR is not included in the MAC subPDU.
-------------------------------------------------- From 38.321 end -----------------------------------------------------
It can be observed that the UE need to determine the existence of RAR based on the usage of RAPID, and this method can only work based on the assumption that the UE can know which preambles are reserved for SI request.

Observation 1: In the current MAC specs, for the MAC PDU of Random Access Response, the UE need to determine the existence of RAR based on the usage of RAPID (i.e. whether the RAPID is reserved for SI request or not), and this method can only work based on the assumption that the UE can know which preambles are reserved for SI request.

So, without the signaling structure of the preamble configuration for SI request, the UE cannot know which preambles are reserved for the SI request, and without this information, the UE cannot determine whether there is RAR after the RAPID. Therefore, once the SN node is updated to support SA operation, and the function “on demand SI” is deployed, the EN-DC UE cannot decode the MAC PDU correctly due to lack of knowledge on the preamble reserved for SI request.

Observation 2: If the signaling structure for the configuration of preambles for SI request is not included in the ASN.1 for EN-DC, the UE cannot know whether the RAPID is reserved for SI request or not, thus cannot determine whether there is RAR after the RAPID once the function “on demand SI” is deployed in the NR side (e.g. the NR SgNB can be updated to support SA operation).
Based on the work plan for Rel-15, the ASN.1 for EN-DC and standalone will be frozen in different time. Since the function “SI request” is considered as SA only function, the association between preamble and SI for SI request has not been fully discussed in CP session, and it is very much likely the signaling structure for the configuration of preambles for SI request will not be a part of the EN-DC version of ASN.1. 

Observation 3: Since the function “on demand SI” is not part of EN-DC, it is very much likely the signaling structure for the configuration of preambles reserved for SI request will not be a part of the ASN.1 for EN-DC.

Based on this situation, we think one alternative solution should be considered instead of the RAPID based derivation.

Proposal 1: Instead of the RAPID based derivation, one alternative solution should be used to determine whether there is RAR after RAPID.

For the alternative solution, since we need to distinguish three types of MAC subPDU (i.e. MAC subheader with Backoff Indicator only, MAC subheader with RAPID only, MAC subheader with RAPID and MAC RAR) from each other, 2 bit indicator is needed. However, the T field in the current spec only has 1 bit and there is no R bit reserved.  Also considering that we have 1bit Extension field to indicate if the MAC subPDU including this MAC subheader is the last MAC subPDU or not in the MAC PDU, one alternative is that, similar as the MAC data PDU, we can have a padding MAC subheader instead of the E filed, and with the 1 saving bit, a two bit T field can be used to indicate the following four kind of MAC subheader shown in table 2-1. 
Table 2-1 Values of ‘T’ field in RAR

	Value of 2 bit T field
	Meaning

	00
	MAC subheader with Backoff Indicator only

	01
	MAC subheader with RAPID only

	10
	MAC subheader with RAPID and MAC RAR

	11
	MAC subheader for padding


Proposal 2: Introduce a padding subheader in MAC PDU for Random Access Response. With the padding subheader, the E/T fields are replaced by 2bit T field, and the definition of T field can be found as above.
3 Conclusion

It is proposed that RAN2 discuss and adopt on following observations and proposals:
Observation 1: In the current MAC specs, for the MAC PDU of Random Access Response, the UE need to determine the existence of RAR based on the usage of RAPID (i.e. whether the RAPID is reserved for SI request or not), and this method can only work based on the assumption that the UE can know which preambles are reserved for SI request.

Observation 2: If the signaling structure for the configuration of preambles for SI request is not included in the ASN.1 for EN-DC, the UE cannot know whether the RAPID is reserved for SI request or not, thus cannot determine whether there is RAR after the RAPID once the function “on demand SI” is deployed in the NR side (e.g. the NR SgNB can be updated to support SA operation).

Observation 3: Since the function “on demand SI” is not part of EN-DC, it is very much likely the signaling structure for the configuration of preambles reserved for SI request will not be a part of the ASN.1 for EN-DC.

Proposal 1: Instead of the RAPID based derivation, one alternative solution should be used to determine whether there is RAR after RAPID.

Proposal 2: Introduce a padding subheader in MAC PDU for Random Access Response. With the padding subheader, the E/T fields are replaced by 2bit T field, and the definition of T field can be found as above.
	Value of 2 bit T field
	Meaning

	00
	MAC subheader with Backoff Indicator only

	01
	MAC subheader with RAPID only

	10
	MAC subheader with RAPID and MAC RAR

	11
	MAC subheader for padding


The corresponding CR can in [2].
4 Reference

[1] 
R2-163737, Discuss on the NR user plane protocol design

[2]        R2-1800573, CR Corrections on the MAC subheader for RAR
