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1 Introduction
During RAN2#93bis, most issues relevant to MAC have been solved and Running 36.321CR has been reviewing through email disc, but there are still some remaining issues to be discussed further to complete the standard work. 

In this paper we will analyze those remaining issues and give our suggestion.
2 Discussion
2.1 NB-IoT UE Contention Resolution Identity MAC CE

During RAN2#93BIS, there were the following agreements for Msg3 size:

	· RAN2 agrees that the necessary message 3 contents can be accommodated within a 88bits TB size for NB-IoT

· 88bits is the only TB size that is assumed, when specifying support for UL CCCH


This 88bits Msg3 (including CCCH SDU) will impact the contention resolution identity in MAC CE correspondingly.

CCCH SDU transmitted in Msg3 needs to be included in UE Contention Resolution Identity of MAC control element for successful random access procedure according to section 5.1.5 [36.321], but existing UE Contention Resolution Identity in MAC CE only have 6 bytes (48bits) according to 6.1.3.4 [36.321] which is not enough to hold the whole NB-IOT CCCH SDU (assuming 64bits or 72bits).
	5.1.5
Contention Resolution (TS36.321)
…
-
else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its Temporary C-RNTI:

-
if the MAC PDU is successfully decoded:

-
stop mac-ContentionResolutionTimer;

-
if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and

-
if the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in Msg3:
-
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;

-
set the C-RNTI to the value of the Temporary C-RNTI;

-
discard the Temporary C-RNTI;

-
consider this Random Access procedure successfully completed.

…


	6.1.3.4
UE Contention Resolution Identity MAC Control Element

The UE Contention Resolution Identity MAC control element is identified by MAC PDU subheader with LCID as specified in table 6.2.1-1. This control element has a fixed 48-bit size and consists of a single field defined as follows (figure 6.1.3.4-1)

-
UE Contention Resolution Identity: This field contains the uplink CCCH SDU.
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Figure 6.1.3.4-1: UE Contention Resolution Identity MAC control element

Table 6.2.1-1 Values of LCID for DL-SCH

Index

LCID values

00000

CCCH

00001-01010

Identity of the logical channel

01011-10111

Reserved

11000

Activation/Deactivation (4 octets)

11001

SC-MCCH, SC-MTCH (see note)

11010

Long DRX Command

11011

Activation/Deactivation (1 octet)

11100

UE Contention Resolution Identity

11101

Timing Advance Command

11110

DRX Command

11111

Padding

NOTE: Both SC-MCCH and SC-MTCH cannot be multiplexed with other logical channels in the same MAC PDU except for Padding




There are two options to address the issue of contention resolution identity MAC CE for NB-IoT (probably also for cIoT optimization):

Option 1: define new UE Contention Resolution Identity MAC CE with more bytes (i.e. 64bits or 72bits compared to previous 48bits)

Option 2: reuse existing UE Contention Resolution Identity MAC CE with truncated CCCH SDU in Msg3, i.e. only the LSB48 bits

Option 1 might be a direct way which can include all CCCH SDU info without any ambiguity, but this option needs to define new MAC CE.

For option 2, considering that UE identity info (i.e. S-TMSI or ResumeID) included in CCCH SDU of Msg3 should always be located in the LSB48 bits (illustrated as Table 1), it should be enough to use the truncated 48bits CCCH SDU for the judgement of contention resolution success.
Table 1: CCCH SDU in Msg3

	UL-CCCH-Message
	

	Message type
	1

	messageClassExtension
	1

	criticalExtensions
	2

	InitialUE-Identity/ResumeID
	41/40

	ShortMAC-I
	16

	establishmentCause
	3

	spare
	N


Therefore in order to minimize the impact and simplify the standard work, it is suggested as following:

Proposal 1: It is proposed to reuse 48bits UE Contention Resolution Identity MAC CE with truncated CCCH SDU in Msg3, i.e. only the LSB48bits of CCCH SDU is included.
Proposal 1a: to capture the draft CR into 36.321 Running CR to map Proposal 1.
2.2 Timer extension for DRX
During RAN2#93bis, there were the following agreements for the timers of connected mode DRX:
	· The onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer and the HARQ RTT timer in NB-IoT should be extended, compared to eMTC/LTE. 
· drx-ULRetransmissionTimer in eMTC should be re-used in NB-IoT because of the asynchronous and adaptive UL HARQ process. While the values should be extended.
· We use PDCCH period instead of PDCCH subframe as basic unit of corresponding DRX parameters, except for the DRX cycle.
· We use table below as baseline for value ranges, but aim to have fewer start-offset-values and frewer on-duration-values
Parameters
Analysis
LTE (not updated)
NB-IoT 
onDurationTimer
Using pp instead of psf directly
psf {1, 2, 3, 4, 5, 6, 8, 10, 20, 30, 40, 50, 60, 80, 100, 200}
pp {1, 2, 3, 4, 5, 6, 8, 10, 20, 30, 40, 50, 60, 80, 100, 200}
drx-InactivityTimer
As analysized in proposal 3 and using pp instead of psf. Remove some big values
psf {1, 2, 3, 4, 5, 6, 8, 10, 20, 30, 40, 50, 60, 80, 100, 200, 300, 500, 750, 1280, 1920, 2560}
pp {0, 1, 2, 3, 4, 5, 6, 8, 10}
drx-RetransmissionTimer
Using pp instead of psf directly
psf {1, 2, 4, 6, 8, 16, 24, 33}
pp {0, 1, 2, 4, 6, 8, 16, 24, 33}
HARQ RTT Timer
Re-use eMTC
8 subframes

Re-use: 8 subframes

longDRX-CycleStartOffset
Using pp instead of sf directly

sf10
INTEGER(0..9),

...
sf5120
  INTEGER(0..1),

sf10240  INTEGER(0..3)

sf 10
INTEGER(0..9),

...
sf5120
INTEGER(0..1),

sf10240  INTEGER(0..3)
drx-ULRetransmissionTimer
Same as drx-RetransmissionTimer
none
pp {0, 1, 2, 4, 6, 8, 16, 24, 33}
UL HARQ RTT Timer
Samilar to HARQ RTT Timer
eMTC: 4 subframes

4 subframes



Based on the rough agreements, DRX timers, i.e. onDurationTimer and drx-InactivityTimer could be extended using the unit PDCCH period, but it is observed that this kind of extension will cause the unnecessary big value for these timers, e.g. assuming maximum pp= 2048*1.5=3072ms, then maximum onDurationTimer could be 200*3.072s=10.24minutes, which is beyond the value range of long DRX (i.e. 10.24seconds) and doesn’t make sense since onDurationTimer shall be smaller than DRX cycle. Therefore, we suggest defining the reasonable value range for DRX timers, especially for onDurationtimer, i.e.: onDurationTimer min {pp{1, 2, 3, 4, 5, 6, 8, 10}, longDRX}
Proposal 2: Defining the reasonable value range for DRX timers, especially for onDurationtimer, i.e. onDurationTimer can be configured by pp{1, 2, 3, 4, 5, 6, 8, 10}, and the actual onDurationTimer should be set to min{ pp{1, 2, 3, 4, 5, 6, 8, 10}, longDRX }.
3 Conclusion

Based on the analysis, we have the following proposals:
Proposal 1: It is proposed to reuse 48bits UE Contention Resolution Identity MAC CE with truncated CCCH SDU in Msg3, i.e. only the MSB48bits of CCCH SDU is included.
Proposal 2: Defining the reasonable value range for DRX timers, especially for onDurationtimer, i.e. onDurationTimer can be configured by pp{1, 2, 3, 4, 5, 6, 8, 10}, and the actual onDurationTimer should be set to min{ pp{1, 2, 3, 4, 5, 6, 8, 10}, longDRX}.
4 Reference
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5.1.5
Contention Resolution
…
-
else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its Temporary C-RNTI:

-
if the MAC PDU is successfully decoded:

-
stop mac-ContentionResolutionTimer;

-
if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and

-
if the UE Contention Resolution Identity included in the MAC control element matches the LSB48bits of CCCH SDU transmitted in Msg3:
-
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;

-
set the C-RNTI to the value of the Temporary C-RNTI;

-
discard the Temporary C-RNTI;

-
consider this Random Access procedure successfully completed.

…
6.1.3.4
UE Contention Resolution Identity MAC Control Element

The UE Contention Resolution Identity MAC control element is identified by MAC PDU subheader with LCID as specified in table 6.2.1-1. This control element has a fixed 48-bit size and consists of a single field defined as follows (figure 6.1.3.4-1)

-
UE Contention Resolution Identity: This field contains the LSB48bits of the uplink CCCH SDU.
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Figure 6.1.3.4-1: UE Contention Resolution Identity MAC control element
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