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1 Introduction

RAN2 discussed that the UE Contention Resolution Identity MAC Control Element in message 4 of the RACH procedure could be checked by the lower layer as an implementation option in order to meet the short processing time requirement although it would be rather a layer violation. To implement a full MAC header analysis in the lower layer increases the processing time as well as the UE complexity. Therefore, we discuss the minimum functionality for the processing of the contention resolution message if it is implemented in the lower layer. We think that it’s not necessary to capture this part of the discussion in the specifications but rather that RAN2 takes this aspect into account for future discussions.

In addition, we propose following aspects, which should be captured in the MAC specification.

- RRC message is always concatenated when contention resolution identity MAC CE is transmitted.
- In case of single-byte or two-byte padding a MAC PDU sub-header corresponding to padding is always placed at the beginning of a MAC PDU before any other MAC PDU subheader.
2 Discussion

In the following, we analyse the possible MAC PDU structures containing a UE Contention Resolution Identity MAC CE.

Case 1:
RRC is not concatenated. Only MAC Contention Resolution Identity MAC CE is transmitted.
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Case 2:
RRC is concatenated. No padding.
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Case 3: 
RRC is concatenated. 1 byte padding
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Case 4:
RRC is concatenated. 2 byte padding
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Case 5:
RRC is concatenated. RRC size < 128 bytes. Padding > 2 bytes
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Case 6:
RRC is concatenated. RRC size >= 128 bytes. Padding > 2 bytes.
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We propose that RAN2 notes that the checking of contention resolution by the lower layer could be only carried out for the above shown cases. We don't see the need to capture this aspect in the specification but just to minute this would be enough in our view. Such handling is similar to SFN reading by the lower layer in WCDMA ASN.1 handling. RAN2 notes this and this aspect is taken care when future CR/extension is carried out.

Proposal 1: 
RAN2 notes that the checking of contention resolution may not be based on a full MAC header analysis. Only the cases shown above are checked.

This contention resolution is only carried out at initial connection setup and re-establishment. Current situation is not so clear whether option 1 (only contention resolution identity MAC CE is transmitted) is required to be supported or not. We don't see the specific need to support this option 1. In order to reduce the burden for the lower layer implementation, we propose that the RRC message, i.e. CCCH SDU, is always included in a MAC PDU carrying the contention resolution identity MAC CE. If this is not agreeable in RAN2, we propose at least to agree that separated RRC message of option 1 shall not be transmitted by temporally C-RNTI and shall be transmitted after the contention resolution is finished. To receive another message before contention resolution finished makes the handling of message complicated.
Proposal 2: 
A MAC PDU containing a UE Contention Resolution Identity MAC control element should always include a CCCH SDU, i.e. RRC message..
In the case 2 and case 3 of above figure show the MAC PDU sub-header corresponding to padding located at the very beginning of a MAC PDU. On the other hand, section 6.1.2 of MAC specification says the following:

When single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU, one or two MAC PDU sub-headers corresponding to padding are inserted before the first MAC PDU subheader corresponding to a MAC SDU; or if such subheader is not present, before the last MAC PDU subheader corresponding to a MAC control element.

It only defines the position between MAC PDU sub-headers corresponding to padding and MAC PDU sub-header corresponding to a MAC SDU. Therefore, the relation between MAC PDU sub-headers corresponding to padding and MAC PDU sub-header corresponding to UE Contention Resolution Identity MAC Control Element is not defined. In order to ease lower layer implementation, we propose that the MAC PDU sub-headers corresponding to padding are always located at the beginning of a MAC PDU. If the implementation is just to check "Contention Resolution Identify MAC CE", this modification is not necessary but such implementation has a problem of false detection of header field and MAC CE. Therefore, MAC PDU sub-header analysis is necessary. Actual implementation could be to check the alignment of the field filled by yellow above. To have fixed position of MAC PDU sub-header can reduce the combination check. We think this proposal can be generally applied not only for the UE Contention Resolution Identity MAC CE case.

Proposal 3: When single-byte or two-byte padding is required a MAC PDU sub-header corresponding to padding is always placed at the beginning of a MAC PDU before any other MAC PDU sub-header.

3 Conclusion 

We discussed the handling of UE Contention Resolution Identity of message 4 of random access procedure. 

Proposal 1: 
RAN2 notes that the checking of contention resolution may not be based on a full MAC header analysis. Only the cases shown above are checked.

Proposal 2: 
A MAC PDU containing a UE Contention Resolution Identity MAC control element should always include a CCCH SDU, i.e. RRC message.
Proposal 3: 
When single-byte or two-byte padding is required a MAC PDU sub-header corresponding to padding is always placed at the beginning of a MAC PDU before any other MAC PDU sub-header.
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