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1. Introduction
In this contribution we further continue discussion on PN23 sequence generator for NR test models that was initiated in RAN4#97 meeting [14]. Last time there was only one TE vendor comment provided during the discussion on understanding of this issue. Email thread Moderator summary suggest continuing discussion next meeting.   
2. Discussion
In RAN4#92bis meeting it was noticed and discussed in [1] that there are differences in E-UTRA and NR specifications in terms of scrambling sequences. In NR TS 38.211 specification scrambling initialization sequence does not depend on slot number, thus some changes were agreed in [2] and [3] to take this issue into account when Resource element Tx power is calculated.  

In RAN4#93 some further elaboration was discussed in [4] and way forward [5] on random data content of physical channels for NR test modes was agreed. Finally set of CRs [6 – 9] was agreed where “all 0’s” were replaced by PN sequence generator.
Below is current text of conformance specification (these are almost the same for both BS conformance test specifications TS 38.141-1 and TS 38.141-2):

	4.9.2.3 Data content of Physical channels and Signals for NR-FR1-TM

Randomisation of the data content is obtained by utilizing a PN sequence generator and the length-31 Gold sequence scrambling of TS 38.211 [17], clause 5.2.1 which is invoked by all physical channels prior to modulation and mapping to the RE grid.


Clause 4.9.2.3.1 PDCCH:

	Generate this amount of bits from the output of the PN23 sequence generator [23].  The PN sequence generator is initialized with a starting seed of "all ones" in the first allocated slot of each frame. The PN sequence is continuous over the slot boundaries.




Clause 4.9.2.3.2 PDSCH

	Generate the required amount of bits from the output of the PN23 sequence generator [23]. The PN sequence generator is initialized with a starting seed of "all ones" in the first allocated slot of each frame. The PN sequence is continuous over the slot boundaries.




With current specification text it is not clear how PN23 sequence shall be generated in test models with multiple UEs as there would be two implementation options:

· (Option 1) PDSCH bits for all UEs in each test model are generated using the same PN23 but not individual one for each UE, or

· (Option 2) Each UE and each PDSCH/PDCCH in each test model has its own PN23 sequence generated
Although one TE vendor commented in RAN4#97 meeting that TE would not need to know which option has been used to generated the test models, BS vendors need to know which option shall be used to generate the test models in the BS for testing.
Figures 1 and 2 shows above two options with different PN23 sequence generations. Figure 1 presents situation when the same PN23 sequence is generated for all users (option 1), and figure 2 presents another option where there is separate PN23 sequence generated for each user. 
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Figure 1: One common sequence within channel 
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Figure 2: One sequence per UE within channel, PDSCH UE with RNTI 0 and 2 have their own sequences

Observation 1: Current specification is ambiguous and generation of PN23 is not clear.  It can be noticed that 2 different interpretation (options) of PN23 sequence generation can exist.
Interpretation of current text can be ambiguous. Both interpretations (presented on figure 1 and 2 above) may happen for all test models where there are multiple PDSCH allocations i.e.:   

For FR1:  

· NR-FR1-TM1.1
· NR-FR1-TM1.2

· NR-FR1-TM3.1
· NR-FR1-TM3.1a
· NR-FR1-TM3.2

· NR-FR1-TM3.3
For FR2:

· NR-FR2-TM1.1
· NR-FR2-TM3.1
Another not fully clear issue on PN sequence generation is how to define the PN23 sequence length for special slots and UL slot for TDD test. This issue is clear for FDD as each slot has the same bit length for each PDSCH, while for TDD, S slot is obvious shorter bit length.
Observation 2: It is not clear how PN sequence should be generated for TDD.

To resolve these issues some clarification in the text in specifications (both 38.141-1 and 38.141-2) is proposed in needed. Following update is proposed in CRs [10-13]:

Generate the required amount of bits from the output of the PN23 sequence generator [23]. The PN sequence generator is initialized with a starting seed of "all ones" in the first allocated slot of each frame. The PN sequence is continuous over the slot boundaries for slots where PDSCH or PDCCH is present. For PDSCH, the PN sequence is generated per user ([image: image4.png]NRNTI



).

Proposal: It is proposed to clarify PN sequence generation for NR TMs to avoid ambiguity as proposed in CRs [10-13].
3. Conclusion

In this contribution we discuss some details of PN23 sequence generator that might be ambiguity for NR test models. Following observation have been made:

Observation 1: Current specification is ambiguous and generation of PN23 is not clear.  It can be noticed that 2 different interpretation (options) of PN23 sequence generation can exist.
Observation 2: It is not clear how PN sequence should be generated for TDD.

Proposal: It is proposed to clarify PN sequence generation for NR TMs to avoid ambiguity as proposed in CRs [10-13].
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