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1. Introduction

Synchronization of eNBs is a well known requirement for the operation of a TDD network and for the operation of SFN regions within MBSFN FDD networks (Section 9.1, 36.401, [1]).  For this purpose, a mapping from time to SFN is defined in 36.401.
Issue 1: There is no reference to the synchronization aspects of the SFN in the RRC specification.

Issue 2: The current reference to 36.221 in the RRC specification has some mistakes (under References, and 6.2.2 under MIB).

This document proposes to fix this reference and add a reference to 36.401.
2. Details of problem description
2.1 Issue 1: Reference to synchronization aspects

36.401 provides the following description of the SFN

Furthermore common SFN initialisation time shall be provided for all eNBs in synchronised TDD-unicast area and FDD/TDD-multicast MBSFN synchronisation area.

Based on this information, the eNB may derive the SFN according to the following formula
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where

Time
time adjusted by the common SFN initialisation time, in units of 10ms to match the length of radio frame and accuracy accordingly;

period(SFN)
SFN period.

It is desirable to include this important property of the SFN in the RRC specifications. One way to do this is by adding the following to RRC specification: “Determination of SFN initialization time is described in [31]”.
2.1 Issue 2: Fixing Reference to 36.221

Current RRC specification has the following references.
In Section 6.6.2:

systemFrameNumber

Defines the 8 most significant bits of the SFN, see TS 36.211 [21, 6.6.1]. The 2 least significant bits of the SFN are acquired implicitly in the P-BCH decoding, i.e. timing of 40ms P-BCH TTI indicates 2 least significant bits (within 40ms P-BCH TTI, the first radio frame: 00, the second radio frame: 01, the third radio frame: 10, the last radio frame: 11).
Under references

[21]
3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding".
While TS 36.211 actually has the title: “Physical Channels and Modulation”. The title needs to be corrected. Also, Section 6.6.1 of 36.211 does not have any reference that could be meant to define the SFN. However, 36.211 does provide a good description of how the two least significant bits of SFN can be derived via P-BCH decoding.
Corresponding text changes are described next.

2.3 Text Proposal
<begin first modified text, 36.331, References (unchanged part omitted)>

 [20]
3GPP TS 45.005: "Radio transmission and reception".

[21]
3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and Modulation".

[22]
3GPP TS 36.212: "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding".

[23]
3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures".
<end first modified text, 36.331, Section 6.2.2>

<begin second modified text, 36.331, Section 6.2.2>

–
MasterInformationBlock
The MasterInformationBlock includes the system information transmitted on BCH.
Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: E‑UTRAN to UE

MasterInformationBlock
-- ASN1START

MasterInformationBlock ::=


SEQUENCE {


dl-Bandwidth





ENUMERATED {












n6, n15, n25, n50, n75, n100},


phich-Config





PHICH-Config,


systemFrameNumber




BIT STRING (SIZE (8)),


spare







BIT STRING (SIZE (10))

}

-- ASN1STOP

	MasterInformationBlock field descriptions

	dl-Bandwidth

Parameter: transmission bandwidth configuration, NRB in downlink, see TS 36.101 [42, table 5.6-1]. n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on.

	systemFrameNumber

Defines the 8 most significant bits of the SFN,. As indicated in TS 36.211 [21, 6.6.1], the 2 least significant bits of the SFN are acquired implicitly in the P-BCH decoding, i.e. timing of 40ms P-BCH TTI indicates 2 least significant bits (within 40ms P-BCH TTI, the first radio frame: 00, the second radio frame: 01, the third radio frame: 10, the last radio frame: 11).
Determination of SFN initialization time at eNB is described in [31]


<end second modified text>

3. Conclusion

This document proposed to specify a function to map a universal time available at an eNB/HeNB to a frame boundary, where this function simply specifies a start time for frame zero.
Proposal 1: For TDD HeNB with access to a universal time, specify a start time for the purpose of mapping universal time to frame boundaries.
Proposal 2: For a TDD macro eNB, specify a start time for the purpose of mapping universal time to frame boundaries.
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