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1 Introduction

In RAN2 #99bis meeting, the MAC PDU discard issue has been discussed. One working assumption was obtained as below [1]:
=>
Assumption:  The complete MAC PDU is discarded if unknown LCID is detected.  Depending on bearer type change discussion we can discuss again.  

After further analyses, we found that such an assumption for the handling of unknown MAC subPDU may lead to some technical issues and thus need to be reconsidered. 
On the other hand, despite the following agreements reached in the last meeting, there are still some details which remain not discussed and concluded yet for MAC PDU format for RAR [1]. 

Agreements:

1 As in LTE, two bits (T/E) are used and 6 bits RAPID.

2 It is up to the network where the SI request and RARs are placed 

This contribution, therefore, will discuss the remaining issues for MAC PDU format in NR specifically towards the above two aspects. 
2 On the issue for current assumption on MAC PDU discard
In LTE, when the MAC entity receives a MAC PDU for the MAC entity’s C-RNTI or Semi-Persistent Scheduling C-RNTI, or by the configured downlink assignment, or on SL-SCH, containing reserved or invalid values, the MAC entity shall:

-
discard the received PDU.
Besides, as shown in the Figure 1, the MAC header is at the beginning of the entire MAC PDU in LTE. The UE can decide whether to discard the entire PDU early according to the MAC header; therefore, there is no extra impact or complexity on UE implementation.
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Figure 1: Example of MAC PDU in LTE
By contrast, in NR, the DL MAC PDU format has been changed to the following interleaved structure as in [2]:
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Figure 2: Example of a DL MAC PDU in NR
The intention to introduce the new MAC PDU structure is to facilitate the handling of subPDUs on the receiver side. For example, the UE can directly parse and process a MAC subPDU right after this MAC subPDU is just received, but does not have to wait for the whole MAC PDU to be received first as in LTE. This can speed up the parsing of the MAC CE/MAC SDU included in each MAC subSDU, compared with LTE. Normally, after successfully processing a MAC subPDU, the UE can then start to receive and parse the next MAC subPDU, and does not need to store the previous MAC subPDU(s) any longer. This can also benefit the buffer consumption required for MAC PDU reception, as now the UE only needs to buffer the specific MAC subSDU it is processing, instead of the whole MAC PDU. 
However, the current assumption of “The complete MAC PDU is discarded if unknown LCID is detected” is contradictory to the intention of introducing the new DL MAC PDU format shown above. Specifically, this working assumption will enforce the UE to store the whole MAC PDU first and make it unable to parse any MAC subPDU, until the UE makes sure that the MAC subheader from the first MAC subPDU to the last one are all valid without unknown LCID, even if the UE could have correctly parsed those MAC subPDUs in advance by the interleaved structure. 
As one example in Figure 2, the UE cannot process any previous MAC subPDUs, before it receives the whole MAC PDU and checks whether there is any unknown MAC subPDU (till the yellow one); this is because the UE is not sure whether the whole MAC PDU should be discarded or not. Obviously, this falls back to the traditional LTE way of MAC PDU reception (i.e. first receiving the whole PDU, then parsing), and thus vanishes the benefits (e.g. processing time, buffer consumption, etc.) that was originally expected by doing the enhancement to DL MAC PDU format. 
Observation 1: The assumption of “The complete MAC PDU is discarded if unknown LCID is detected” enforces the UE to receive the whole MAC PDU before it can parse any MAC subPDU, so that it vanishes the benefits of introducing the new DL MAC PDU format in NR and is thus contradictory to the intention of this enhancement.
Generally speaking, MAC PDU reception error due to reserved or invalid values (i.e. unknown MAC subPDU) is very rare, so that the rare error should not bring negative impact on UE implementation or designing. Therefore, we suggest that the UE can discard only the first unknown MAC subPDU and subsequent subPDUs, once it detects the MAC subPDU it is processing is unknown. Or, the issue can also be left to UE implementation (i.e., not explicitly requiring the UE always discarding the whole MAC PDU), in order for the UE to find an appropriate way to handle. 
Proposal 1: The UE only discards the first unknown MAC subPDU and subsequent MAC subPDUs; or, it is up to UE implementation how to deal with the unknown MAC subPDU.
3 On left-over details for RAR MAC PDU format
Based on the agreements reached in the last RAN2 meeting, examples of BI MAC subheader, RAPID subheader and MAC RAR are given in the latest running TS 38.321[2]. However, there are remaining issues mentioned in Editor’s Note which need RAN2 to confirm, mainly concerning the specific size of each field involved in RAR MAC PDU. So, next we will discuss further details towards these issues. 
2.1
Details for BI MAC subheader 

BI size in MAC subheader

In Rel-15, although there was a topic on RA differentiation on BI, which may have an impact on the BI size, that topic is postponed for further discussion till June 2018 for future versions. Thus considering the timeline as well as no other explicit requirement, we think currently it is straightforward for NR to reuse the 4-bit BI as in LTE. If new requirements were to be specified for RA differentiation in further, more than 4 bit might need to be considered and discussed later. 
Proposal 2: In NR, the length of BI is 4 bit. 
Time unit for Backoff parameter value
In LTE, 4-bit BI is used and the unit for Backoff parameter value is millisecond. Since there is currently no RA differentiation which may lead to impact on the granularity of Backoff parameter values applied to different types of RA, there seems to be no other need to have variable time unit for Backoff parameter value. So, considering the complexity and the standard timeline, we think it is enough to use a unified time unit for Backoff parameter value in NR, and this time unit can be millisecond as in LTE. Based on this, the Backoff parameter table can include some specific values smaller than 1 to realize a backoff scale less than 1 millisecond, if regarded as necessary.

Proposal 3: As in LTE, the time unit of Backoff parameter value in NR is millisecond.
2.2
Details for MAC RAR
Need R field in MAC RAR or not

In RAN1#90bis meeting [3], it has been agreed in RAN1 that the maximum size of TA field for RAR is 12 bits instead of 11 bits in LTE. 
	Agreements:

Maximum size of TA command for RAR is 12 (as a working assumption) bits.


From Figure 3, we can see that in LTE one bit is reserved in RAR before the location of TA field. As a result, it is a straightforward way to use the reserved bit for the extension of TA field in NR, which yields an exemplary MAC RAR in NR as in Figure 4 
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Figure 3 MAC RAR in LTE [4]


[image: image4.emf]Timing Advance Command Oct 1

Timing Advance 

Command

UL Grant

UL Grant

Temporary C-RNTI

UL Grant Oct 2

Oct 3

Oct 4

Oct 5

Oct 6 Temporary C-RNTI


Figure 4 Example of a MAC RAR in NR 

Proposal 4: For NR, there is no reserved bit and the length of TA field is 12 bits in MAC RAR. 
4 Conclusion
In this contribution, we propose:
Observation 1: The assumption of “The complete MAC PDU is discarded if unknown LCID is detected” enforces the UE to receive the whole MAC PDU before it can parse any MAC subPDU, so that it vanishes the benefits of introducing the new DL MAC PDU format in NR and is thus contradictory to the intention of this enhancement.
Proposal 1: The UE only discards the first unknown MAC subPDUs and subsequent MAC subPDUs; or, it is up to UE implementation how to deal with the unknown MAC subPDU.
Proposal 2: In NR, the length of BI is 4 bit. 
Proposal 3: As in LTE, the time unit of Backoff parameter value in NR is millisecond.
Proposal 4: For NR, there is no reserved bit and the length of TA field is 12 bits in MAC RAR. 
5 References

[1] R2-1712xxx, Draft Report of 3GPP TSG RAN WG2 meeting #99bis, Prague, Czech Republic, Prague, Czech, 9th-13th October, 2017
[2] 3GPP TS 38.321, V14.4.0, 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; NR; Medium Access Control (MAC) protocol specification(Release 15),Nov.2017.
[3] R1-171xxxx, Draft Report of 3GPP TSG RAN WG1 #90bis v0.1.0, Prague, Czech, 9th-13th October, 2017
[4] 3GPP TS 36.321, V14.4.0, 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification(Release 14),Sep.2017.

3GPP


_1509353741.vsd
R/F2/E/LCID
sub-header


MAC Control element 1


MAC Control element 2


Padding (opt)


...


R/F2/E/LCID sub-header


MAC header


MAC payload


R/F2/E/LCID/F/L sub-header


R/F2/E/LCID/F/L sub-header


...


R/F2/E/LCID/F/L sub-header


R/F2/E/LCID padding sub-header


MAC SDU 


MAC SDU 



MAC subPDU including MAC CE 1
MAC subPDU including MAC CE 2
MAC subPDU including MAC SDU
...
MAC subPDU including MAC SDU
MAC subPDU including padding (opt)
R/LCID subheader
Fixed-sized MAC CE
R/F/LCID/L subheader
Variable-sized MAC CE
R/F/LCID/L subheader
MAC SDU



_1571838440.vsd
Timing Advance Command


UL Grant


UL Grant


Oct 1


Timing Advance Command


Temporary C-RNTI


Temporary C-RNTI


UL Grant


Oct 2


Oct 3


Oct 4


Oct 5


Oct 6



_1283502746.vsd
Timing Advance Command


UL Grant


UL Grant


Oct 1


Timing Advance Command


Temporary C-RNTI


Temporary C-RNTI


UL Grant


Oct 2


Oct 3


Oct 4


Oct 5


Oct 6


R



