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From Release 15, in TS 37.355 LPP specification, SSR related IEs are defined and are applied to all GNSSs, which means the existing SSR orbit parameters and SSR clock parameters are also applied to BDS. However, in reality, the existing SSR related IEs are defined based on RTCM SSR information which doesn’t include all the SSR information for BDS. For BDS, all SSR parameters are provided in PPP-B2b ICD file [2]. And it is noticed that not all parameters in BDS ICD are consistent with the existing SSR IEs. In this contribution, we’ll analyze these parameters and provide our proposals.
2 Discussion
In the current TS 37.355 LPP specification [1], from the following example (GNSS-SSR-OrbitCorrections), we could see that SSR IEs are defined based on RTCM SSR information:
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The IE GNSS-SSR-OrbitCorrections is used by the location server to provide radial, along-track and cross-track orbit corrections together with integrity information. The target device may use the SSR-OrbitCorrectionList to compute a satellite position correction to be combined with the satellite position calculated from broadcast ephemeris.
The parameters provided in IE GNSS-SSR-OrbitCorrections – except for ORBIT-IntegrityParameters and SSR-IntegrityOrbitBounds –  are used as specified for SSR Clock Messages (e.g., message type 1057 and 1063) in [30] and apply to all GNSSs.


And we could also find that in SSR IEs, there is a parameter conveying the issue number of A-GNSS systems:
· iod-ssr-r15 specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the SSR generating configuration.
But the parameter iod-ssr is not enough for the BDS. In addition, there are another two issue number parameters defined in Table 6-3 in BDS PPP-B2b ICD file [2]. See Figure below:
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IODN indicates the issue number of satellite clock and ephemeris broadcast by the downlink signals of GNSS. Users can use IODN to judge whether the ephemeris and clock parameters of the broadcast navigation message match with the orbit correction. IODN is used for the IOD corresponding to the orbit and clock correction parameters in GNSS. If the IODN broadcast by PPP-B2b does not match the IOD broadcast by GNSS, it means that the GNSS has updated its navigation message. Users should continue to use the previous navigation mess
Another IOD, known as IOD Corr, is also included simultaneously, which is used to associate with the clock correction. Users can use IODN and IOD Corr to decide whether clock correction parameters of the broadcast navigation message match with the clock correction in message.
IOD Corr identifies the issue number of the orbit correction and the clock correction. For the same satellite, when the IOD Corr of the clock correction is same as that of the orbit correction, the two are matched. (Note: the IOD Corr is not in a one-to-one correspondence with the parameter contents. When the clock correction or orbital correction changes, the IOD Corr may be not change. When the IOD Corr of multiple groups of parameters is identical, the user should use the latest parameters available.)IOD Corr is the IOD correction. For the correction of the same satellite, the IOD Corr is identical, which means that C0 matches the orbit correction and C0 matches the IODN in the orbit correction, so that the orbit and clock correction can be used in combination. If the IOD Corr is not identical, the C0 and orbital corrections cannot be used in a consistent way.
Observation: The SSR information of the BDS contains two new issue data parameters, i.e. IODN and IOD Corr, which are not included in the existing SSR IEs.

In order to make the existing SSR IEs apply to all the GNSS systems, we have the following proposal:
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Proposal 2: Adding ICD of BDS PPP-B2b in section 2 in 37.355 as a reference for the completion for BDS SSR. 
Although SSR related function is introduced from Rel-15, the upgrading service for BDS SSR in BDS ecosystem is waiting for the official release in 3GPP from Rel-17, it proposed that:
Proposal 3: the above two new parameters used in BDS SSR are added from Rel-17 37.355 specification. Corresponding draft 37.355 CR can be found in [3].

3 Conclusions
In this contribution, we have discusses how to handle two additional BDS SSR parameters.
Observation: The SSR information of the BDS contains two new issue data parameters, i.e. IODN and IOD Corr, which are not included in the existing SSR IEs.
Proposal 1: Adding IODN and IOD Corr parameters in the related SSR IEs. 
Proposal 2: Adding ICD of BDS PPP-B2b in section 2 in 37.355 as a reference for the completion for BDS SSR. 
Proposal 3: the above two new parameters used in BDS SSR are added from Rel-17 37.355 specification.
Corresponding draft 37.355 CR can be found in [3].
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